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SECTION A: ADVERTISEMENT FOR BIDS AND INSTRUCTIONS TO BIDDERS

REQUEST FOR BID FOR PUBLIC WORKS CONSTRUCTION
CITY OF MADISON, WISCONSIN

A BEST VALUE CONTRACTING MUNICIPALITY

PROJECT NAME: STATE STREET CAPITOL GARAGE
(SSCO) GENERATOR REPLACEMENT

CONTRACT NO.: 9131

SBE GOAL 4%

BID BOND 5%

SBE PRE BID MEETING See Pre Bid Meeting info below

PREQUALIFICATION APPLICATION DUE (2:00 P.M.) | 1/13/2022

BID SUBMISSION (2:00 P.M.) 1/20/2022

BID OPEN (2:30 P.M.) 1/20/2022

PUBLISHED IN WSJ 1/7/2022 & 1/14/2022

SBE PRE BID MEETING: Small Business Enterprise Pre-Bid Meetings are not being held in person at
this time. Contractors can schedule one-on-one phone calls with Juan Pablo Torres Meza in Affirmative
Action to count towards good faith efforts. Juan Pablo can be reached at (608) 261-9162 or by email,
jtorresmeza@cityofmdison.com.

PREQUALIFICATION APPLICATION: Forms are available on our website,
www.cityofmadison.com/engineering/developers-contractors/contractors/how-to-get-prequalified. If not
currently prequalified in the categories listed in Section A, an amendment to your Prequalification will
need to be submitted prior to the same due date. Postmark is not applicable.

BIDS TO BE SUBMITTED: by hand to 1600 EMIL ST., MADISON, WI 53713 or online at
www.bidexpress.com.

THE BID OPENING is at 1600 EMIL ST., MADISON, WI 53713.

Bids may be submitted on line through Bid Express or in person at 1600 Emil St. The bids will be posted
on line after the bid opening. If you have any questions, please call Alane Boutelle at (608) 267-1197, or
John Fahrney at (608) 266-9091.

STANDARD SPECIFICATIONS

The City of Madison’s Standard Specifications for Public Works Construction - 2021 Edition, as
supplemented and amended from time to time, forms a part of these contract documents as if attached
hereto.

These standard specifications are available on the City of Madison Public Works website,
www.cityofmadison.com/engineering/developers-contractors/standard-specifications.

The Contractor shall review these Specifications prior to preparation of proposals for the work to be done
under this contract, with specific attention to Article 102, “BIDDING REQUIREMENTS AND
CONDITIONS” and Article 103, “AWARD AND EXECUTION OF THE CONTRACT.” For the convenience
of the bidder, below are highlights of three subsections of the specifications.

SECTION 102.1: PRE-QUALIFICATION OF BIDDERS

In accordance with Wisconsin State Statutes 66.0901 (2) and (3), all bidders must submit to the Board of
Public Works proof of responsibility on forms furnished by the City. The City requires that all bidders be
qualified on a biennial basis.
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Bidders must present satisfactory evidence that they have been regularly engaged in the type of work
specified herein and they are fully prepared with necessary capital, materials, machinery and supervisory
personnel to conduct the work to be contracted for to the satisfaction of the City. All bidders must be pre-
qualified by the Board of Public Works for the type of construction on which they are bidding prior to the
opening of the bid.

In accordance with Section 39.02(9)(a)l. of the General Ordinances, all bidders shall submit in writing to
the Affirmative Action Division Manager of the City of Madison, a Certificate of Compliance or an
Affirmative Action Plan at the same time or prior to the submission of the proof of responsibility forms.

The bidder shall be disqualified if the bidder fails to or refuses to, prior to opening of the bid, submit a
Certificate of compliance, Affirmative Action Plan or Affirmative Action Data Update, as applicable, as
defined by Section 39.02 of the General Ordinances (entitled Affirmative Action) and as required by
Section 102.11 of the Standard Specifications.

SECTION 102.4 PROPOSAL

No bid will be accepted that does not contain an adequate or reasonable price for each and every item
named in the Schedule of Unit Prices.

A lump sum bid for the work in accordance with the plans and specifications is required. The lump sum
bid must be the same as the total amounts bid for the various items and it shall be inserted in the space
provided.

All papers bound with or attached to the proposal form are considered a part thereof and must not be
detached or altered when the proposal is submitted. The plans, specifications and other documents
designated in the proposal form will be considered a part of the proposal whether attached or not.

A proposal submitted by an individual shall be signed by the bidder or by a duly authorized agent. A
proposal submitted by a partnership shall be signed by a member/partner or by a duly authorized agent
thereof. A proposal submitted by a corporation shall be signed by an authorized officer or duly authorized
registered agent of such corporation, and the proposal shall show the name of the State under the laws of
which such corporation was chartered. The required signatures shall in all cases appear in the space
provided thereof on the proposal.

Each proposal shall be placed, together with the proposal guaranty, in a sealed envelope, so marked as
to indicate name of project, the contract number or option to which it applies, and the name and address
of the Contractor or submitted electronically through Bid Express (www.bidexpress.com). Proposals will
be accepted at the location, the time and the date designated in the advertisement. Proposals received
after the time and date designated will be returned to the bidder unopened.

SECTION 102.5: BID DEPOSIT (PROPOSAL GUARANTY)

All bids, sealed or electronic, must be accompanied with a Bid Bond (City of Madison form) equal to at
least 5% of the bid or a Certificate of Annual/Biennial Bid Bond or certified check, payable to the City
Treasurer. Bid deposit of the successful bidders shall be returned within forty-eight (48) hours following
execution of the contract and bond as required.

MINOR DISCREPENCIES

Bidder is responsible for submitting all forms necessary for the City to determine compliance with State
and City bidding requirements. Nothwithstanding any language to the contrary contained herein, the City
may exercise its discretion to allow bidders to correct or supplement submissions after bid opening, if the
minor discrepancy, bid irregularity or omission is insignificant and not one related to price, quality,
quantity, time of completion or performance of the contract.
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Bidders for this Contract(s) must be Pre-Qualified for at
least one of the following type(s) of construction denoted by an [X

Building Demolition

101
120

O
O

Asbestos Removal
House Mover

Street, Utility and Site Construction

201
205
210
215
220
221
222
225
230
235
240
241
242
243
245
246
250
251
252
255
260

262

O

I [

O

Asphalt Paving

Blasting

Boring/Pipe Jacking

Concrete Paving

Con. Sidewalk/Curb & Gutter/Misc. Flat Work
Concrete Bases and Other Concrete Work
Concrete Removal

Dredging

Fencing

Fiber Optic Cable/Conduit Installation
Grading and Earthwork

Horizontal Saw Cutting of Sidewalk
Hydro Excavating

Infrared Seamless Patching
Landscaping, Maintenance

Ecological Restoration

Landscaping, Site and Street

Parking Ramp Maintenance

Pavement Marking

Pavement Sealcoating and Crack Sealing
Petroleum Above/Below Ground Storage
Tank Removal/Installation

Playground Installer

Bridge Construction

501

O

Bridge Construction and/or Repair

Building Construction

401

402
403
404
405
410
412
413
415
420
425
428
429
430
433
435

|

OOOOO0000000= OO0

Floor Covering (including carpet, ceramic tile installation,
rubber, VCT

Building Automation Systems

Concrete

Doors and Windows

Electrical - Power, Lighting & Communications

Elevator - Lifts

Fire Suppression

Furnishings - Furniture and Window Treatments

General Building Construction, Equal or Less than $250,000
General Building Construction, $250,000 to $1,500,000
General Building Construction, Over $1,500,000

Glass and/or Glazing

Hazardous Material Removal

Heating, Ventilating and Air Conditioning (HVAC)
Insulation - Thermal

Masonry/Tuck pointing

State of Wisconsin Certifications

1

2

3
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110 [ Building Demolition

265 [] Retaining Walls, Precast Modular Units

270 [] Retaining Walls, Reinforced Concrete

275 [] Sanitary, Storm Sewer and Water Main
Construction

276 [] Sawcutting

280 [] Sewer Lateral Drain Cleaning/Internal TV Insp.

285 [] Sewer Lining

290 [] Sewer Pipe Bursting

295 [] Soil Borings

300 [] Soil Nailing

305 [] Storm & Sanitary Sewer Laterals & Water Svc.

310 [ Street Construction

315 [] Street Lighting

318 [] Tennis Court Resurfacing

320 [] Traffic Signals

325
332

[ Traffic Signing & Marking
[] Tree pruning/removal

333 [] Tree, pesticide treatment of

335 [] Trucking

340 [] Utility Transmission Lines including Natural Gas,
Electrical & Communications

399 [] Other

437 [ Metals

440 [] Painting and Wallcovering

445 [] Plumbing

450 [] Pump Repair

455 [] Pump Systems

460 [] Roofing and Moisture Protection

464 [] Tower Crane Operator

461 [] Solar Photovoltaic/Hot Water Systems

465 [] Soil/Groundwater Remediation

466 [] Warning Sirens

470 [] Water Supply Elevated Tanks

475 [] Water Supply Wells

480 [] Wood, Plastics & Composites - Structural &
Architectural

499 [] Other

[ Class 5 Blaster - Blasting Operations and Activities 2500 feet and closer to inhabited buildings for quarries, open pits and

road cuts.

[] Class 6 Blaster - Blasting Operations and Activities 2500 feet and closer to inhabited buildings for trenches, site
excavations, basements, underwater demolition, underground excavations, or structures 15 feet or less in height.

[ Class 7 Blaster - Blasting Operations and Activities for structures greater than 15 ' in height, bridges, towers, and any of
the objects or purposes listed as “Class 5 Blaster or Class 6 Blaster”.

[ Petroleum Above/Below Ground Storage Tank Removal and Installation (Attach copies of State Certifications.)

[ Hazardous Material Removal (Contractor to be certified for asbestos and lead abatement per the Wisconsin Department
of Health Services, Asbestos and Lead Section (A&LS).) See the following link for application:
www.dhs.wisconsin.gov/Asbestos/Cert. State of Wisconsin Performance of Asbestos Abatement Certificate must be

attached.

[ Certification number as a Certified Arborist or Certified Tree Worker as administered by the International Society of

Arboriculture

[ Pesticide application (Certification for Commercial Applicator For Hire with the certification in the category of turf and
landscape (3.0) and possess a current license issued by the DATCP)

O

State of Wisconsin Master Plumbers License.
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SECTION B: PROPOSAL

Please refer to the
Bid Express Website
at https://bidexpress.com
look up contract number
and go to
Section B: Proposal Page

You can access all City of Madison bid solicitations for FREE at www.bidexpress.com

Click on the “Register for Free” button and follow the instructions to register your company and yourself.
You will be asked for a payment subscription preference, since you may wish to bid online someday.
Simply choose the method to pay on a ‘per bid’ basis. This requires no payment until / unless you actually
bid online. You can also choose the monthly subscription plan at this time. You will, however, be asked to
provide payment information. Remember, you can change your preference at anytime. You will then be
able to complete your free registration and have full access to the site. Your free access does not require
completion of the ‘Digital ID’ process, so you will have instant access for viewing and downloading. To be
prepared in case you ever do wish to bid online, you may wish to establish your digital ID also, since you
cannot bid without a Digital ID.

If you have any problems with the free registration process, you can call the bidexpress
help team, toll free at 1-888-352-2439 (option 1, option1).
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SECTION C: SMALL BUSINESS ENTERPRISE

Instructions to Bidders
City of Madison
SBE Program Information

2 Small Business Enterprise (SBE) Program Information
21 Policy and Goal

The City of Madison reaffirms its policy of nondiscrimination in the conduct of City
business by maintaining a procurement process which remains open to all who have the
potential and ability to sell goods and services to the City. It is the policy of the City of
Madison to allow Small Business Enterprises (SBE) maximum feasible opportunity to
participate in City of Madison contracting. The bidder acknowledges that its bid has been
submitted in accordance with the SBE program and is for the public’s protection and
welfare.

Please refer to the “ADVERTISEMENT FOR BIDS” for the goal for the utilization of SBEs
on this project. SBEs may participate as subcontractors, vendors and/or suppliers, which
provide a commercially useful function. The dollar value for SBE suppliers or ‘materials
only’ vendors shall be discounted to 80% for purposes of meeting SBE goals.

A bidder which achieves or exceeds the SBE goal will be in compliance with the SBE
requirements of this project. In the event that the bidder is unable to achieve the SBE
goal, the bidder must demonstrate that a good faith effort to do so was made. Failure to
either achieve the goal or demonstrate a good faith effort to do so will be grounds for the
bidder being deemed a non-responsible contractor ineligible for award of this contract.

A bidder may count towards its attainment of the SBE goal only those expenditures to
SBEs that perform a commercially useful function. For purposes of evaluating a bidder's
responsiveness to the attainment of the SBE goal, the contract participation by an SBE is
based on the percentage of the total base bid proposed by the Contractor. The total base
bid price is inclusive of all addenda.

Work performed by an SBE firm in a particular transaction can be counted toward the
goal only if it involves a commercially useful function. That is, in light of industry practices
and other relevant considerations, does the SBE firm have a necessary and useful role in
the transaction, of a kind for which there is a market outside the context of the SBE
Program, or is the firm's role a superfluous step added in an attempt to obtain credit
towards goals? If, in the judgment of the Affirmative Action Division, the SBE firm will not
perform a commercially useful function in the transaction, no credit towards goals will be
awarded.

The question of whether a firm is performing a commercially useful function is completely
separate from the question of whether the firm is an eligible SBE. A firm is eligible if it
meets the definitional criteria and ownership and control requirements, as set forth in the
City of Madison's SBE Program.

If the City of Madison determines that the SBE firm is performing a commerciaily useful
function, then the City of Madison must then decide what that function is. If the
commercially useful function is that of an SBE vendor / supplier that regularly transacts
business with the respective product, then the City of Madison will count 60% of the value
of the product supplied toward SBE goals.
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To be counted, the SBE vendor / supplier must be engaged in selling the product in
guestion to the public. This is important in distinguishing an SBE vendor / supplier, which
has a regular trade with a variety of customers, from a firm which performs supplier-like
functions on an ad hoc basis or for only one or two contractors with whom it has a special
relationship.

A supplier of bulk goods may qualify as an eligible SBE vendor / supplier if it either
maintains an inventory or owns or operates distribution equipment. With respect to the
distribution equipment; e.g., a fleet of trucks, the term "operates" is intended to cover a
situation in which the supplier leases the equipment on a regular basis for its entire
business. It is not intended to cover a situation in which the firm simply provides drivers
for trucks owned or leased by another party; e.g., a prime contractor, or leases such a
party's trucks on an ad hoc basis for a specific job.

If the commercially useful function being performed is not that of a qualified SBE vendor /
supplier, but rather that of delivery of products, obtaining bonding or insurance,
procurement of personnel, acting as a broker or manufacturer's representative in the
procurement of supplies, facilities, or materials, etc., only the fees or commissions will
apply towards the goal.

For example, a business that simply transfers title of a product from manufacturer to
ultimate purchaser; e. g., a sales representative who re-invoices a steel product from the
steel company to the Contractor, or a firm that puts a product into a container for delivery
would not be considered a qualified SBE vendor / supplier. The Contractor would not
receive credit based on a percentage of the cost of the product for working with such
firms.

Concerning the use of services that help the Contractor obtain needed supplies,
personnel, materials or equipment to perform a contract: only the fee received by the
service provider will be counted toward the goal. For example, use of a SBE sales
representative or distributor for a steel company, if performing a commercially useful
function at all, would entitle the Contractor receiving the steel to count only the fee paid to
the representative or distributor toward the goal. This provision would also govern fees
for professional and other services obtained expressly and solely to perform work relating
to a specific contract.

Concerning transportation or delivery services: if an SBE trucking company picks up a
product from a manufacturer or a qualified vendor / supplier and delivers the product to
the Contractor, the commercially useful function it is performing is not that of a supplier,
but simply that of a transporter of goods. Unless the trucking company is itself the
manufacturer or a qualified vendor / supplier in the product, credit cannot be given based
on a percentage of the cost of the product. Rather, credit would be allowed for the cost of
the transportation service.

The City is aware that the rule's language does not explicitly mention every kind of
business that may contribute work on this project. In administering these programs, the
City would, on a case-by-case basis, determine the appropriate counting formula to apply
in a particular situation.

2.2 Contract Compliance
Questions concerning the SBE Program shall be directed to the Contract Compliance

Officer of the City of Madison Department of Civil Rights, Affirmative Action Division, 210
Martin Luther King, Jr. Blvd., Room 523, Madison, WI §3703; telephone (608) 266-4910.
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2.3 Certification of SBE by City of Madison

The Affirmative Action Division maintains a directory of SBEs which are currently certified
as such by the City of Madison. Contact the Contract Compliance Officer as indicated in
Section 2.2 to receive a copy of the SBE Directory or you may access the SBE Directory
online at www.cityofmadison.com/civil-rights/contract-compliance/targeted-business-
enterprise-programs/targeted-business-enterprise.

All contractors, subcontractors, vendors and suppliers seeking SBE status must complete
and submit the Targeted Business Certification Application to the City of Madison
Affirmative Action Division by the time and date established for receipt of bids. A copy of
the Targeted Business Certification Application is available by contacting the Contract
Compliance Officer at the address and telephone indicated in Section 2.2 or you may
access the Targeted Business Certification ~ Application online at
www.cityofmadison.com/civil-rights/contract-compliance/targeted-business-enterprise-
programs/targeted-business-enterprise. Submittal of the Targeted Business Certification
Application by the time specified does not guarantee that the applicant will be certified as
a SBE eligible to be utilized towards meeting the SBE goal for this project.

24 Small Business Enterprise Compliance Report
241 Good Faith Efforts

Bidders shall take all necessary affirmative steps to assure that SBEs are utilized
when possible and that the established SBE goal for this project is achieved. A
contractor who self performs a portion of the work, and is pre-qualified to perform
that category of work, may subcontract that portion of the work, but shall not be
required to do so. When a bidder is unable to achieve the established SBE goal,
the bidder must demonstrate that a good faith effort to do so was made. Such a
good faith effort should include the following:

2411 Attendance at the pre-bid meeting.

2412 Using the City of Madison’s directory of certified SBEs to identify
SBEs from which to solicit bids.

2413 Assuring that SBEs are solicited whenever they are potential
sources.

2414 Referring prospective SBEs to the City of Madison Affirmative Action
Division for certification.

2415 Dividing total project requirements into smaller tasks and/or
quantities, where economically feasible, to permit maximum feasible
SBE participation.

2416 Establishing delivery schedules, where requirements permit, which
will encourage participation by SBEs.

2417 Providing SBEs with specific information regarding the work to be
performed.

24.1.8 Contacting SBEs in advance of the deadline to allow such
businesses sufficient time to prepare a bid.

24.1.9 Utilizing the bid of a qualified and competent SBE when the bid of
such a business is deemed reasonable (i.e. 5% above the lowest
bidder), although not necessarily low.

24110  Contacting SBEs which submit a bid, to inquire about the details of
the bid and confirm that the scope of the work was interpreted as
intended.

2.4.1.11 Completion of Cover Page (page C-6), Summary Sheet (page C-7)
and SBE Contact Reports (pages C-8 and C9) if applicable.
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2.4.2 Reporting SBE Utilization and Good Faith Efforts

The Small Business Enterprise Compliance Report is to be submitted by the
bidder with the bid: This report is due by the specified bid closing time and date.
Bids submitted without a completed SBE Compliance Report as outlined below
may be deemed non-responsible and the bidder ineligible for award of this
contract. Nothwithstanding any language to the contrary contained herein, the
City may exercise its discretion to allow bidders to correct or supplement
submissions after bid opening, if the minor discrepancy, bid irregularity or
omission is insignificant and not one related to price, quality, quantity, time of
completion, performance of the contract, or percentage of SBE utilization.

2421 If the Bidder meets or exceeds the goal established for SBE
utilization, the Small Business Enterprise Compliance Report shall
consist of the following:

24211 CoverPage, Page C-6; and
24212 Summary Sheet, C-7.

2422 If the bidder does not meet the goal established for SBE utilization,
the Small Business Enterprise Compliance Report shall consist of
the following:

24.221 Cover Page, Page C-6;

24222 Summary Sheet, C-7; and

2.4.2.2.3 SBE Contact Report, C-8 and C-9. (A separate Contact
Report must be completed for each applicable SBE
which is not utilized.)

25 Appeal Procedure

A bidder which does not achieve the established goal and is found non-responsible for
failure to demonstrate a good faith effort to achieve such goal and subsequently denied
eligibility for award of contract may appeal that decision to the Small Business
Enterprises Appeals Committee. All appeals shall be made in writing, and shall be
delivered to and received by the City Engineer no later than 4:30 PM on the third
business day following the bidder’s receipt of the written notification of ineligibility by the
Affirmative Action Division Manager. Postmark not acceptable. The notice of appeal shall
state the basis for the appeal of the decision of the Affirmative Action Division Manager.
The Appeal shall take place in accordance with Madison General Ordinance 33.54.

2.6 SBE Requirements After Award of the Contract

The successful bidder shall identify SBE subcontractors, suppliers and vendors on the
subcontractor list in accordance with the specifications. The Contractor shall submit a
detailed explanation of any variances between the listing of SBE subcontractors, vendors
and/or suppliers on the subcontractor list and the Contractor's SBE Compliance Report
for SBE participation.

No change in SBE subcontractors, vendors and/or suppliers from those SBEs indicated
in the SBE Compliance Report will be allowed without prior approval from the Engineer
and the Affirmative Action Division. The contractor shall submit in writing to the City of
Madison Affirmative Action Division a request to change any SBE citing specific reasons
which necessitate such a change. The Affirmative Action Division will use a general test
of reasonableness in approving or rejecting the contractor's request for change. If the
request is approved, the Contractor will make every effort to utilize another SBE if
available.
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The City will monitor the project to ensure that the actual percentage commitment to SBE
firms is carried out.

2.7 SBE Definition and Eligibility Guidelines

A Small Business Enterprise is a business concern awarded certification by the City of
Madison. For the purposes of this program a Small Business Enterprise is defined as:

A. An independent business operated under a single management. The business
may not be a subsidiary of any other business and the stock or ownership may
not be held by any individual or any business operating in the same or a similar
field. In determining whether an entity qualifies as a SBE, the City shall consider
all factors relevant to being an independent business including, but not limited to,
the date the business was established, adequacy of its resources for the work in
which it proposes to involve itself, the degree to which financial, equipment
leasing and other relationships exist with other ineligible firms in the same or
similar lines of work. SBE owner(s) shall enjoy the customary incidents of
ownership and shall share in the risks and profits commensurate with their
enjoyment interests, as demonstrated by an examination of the substance rather
than form or arrangements that may be reflected in its ownership documents.

B. A business that has averaged no more than $4.0 million in annual gross receipts
over the prior three year period and the principal owner(s) do not have a personal
net worth in excess of $1.32 million.

Firm and/or individuals that submit fraudulent documents/testimony may be barred from
doing business with the City and/or forfeit existing contracts.

SBE certification is valid for one (1) year unless revoked.
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SECTION D: SPECIAL PROVISIONS
STATE STREET CAPITOL GARAGE (SSCO) GENERATOR REPLACEMENT

CONTRACT NO. 9131

It is the intent of these Special Provisions to set forth the final contractual intent as to the matter involved
and shall prevail over the Standard Specifications and plans whenever in conflict therewith. In order that
comparisons between the Special Provisicns can be readily made, the numbering system for the Special
Provisions is equivalent to that of the Specifications.

Whenever in these Specifications the term “Standard Specifications” appears, it shall be taken to refer to
the City of Madison Standard Specifications for Public Works Construction and Supplements thereto.

SECTION 102.11: BEST VALUE CONTRACTING

This Contract shall be considered a Best Value Contract if the Contractor’s bid is equal o or greater than
$70,000 for a single trade contract, or equal to or greater than $341,500 for a multi-trade contract
pursuant to MGO 33.07(7).

SECTION 109.7: TIME OF COMPLETION

Work shall begin only after the contract is completely executed and the start work letter is received. The
Contractor shall have reached a level of Construction Closeout NO LATER THAN 12 months after start
work letter is issued.

BID ITEM 90001 — BASE BID

DESCRIPTION: The BASE BID shall include the complete installation of all building components; the
accepted testing, and commissioning of all systems; and the completion, and turn-in of all deliverables as
outlined in the plans and specifications.

METHOD OF MEASUREMENT: The BASE BID shall be measured as Lump Sum of the required
construction and installations described in the plans and specifications.

BASIS OF PAYMENT: The BASE BID shall be paid at the contract unit price. Partial payments shall be
reviewed and authorized as described in the above referenced specifications.
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SECTION 01 00 00

GENERAL REQUIREMENTS

PART 1- GENERAL
1.1  SECTION SUMMARY

A. Section Includes:
1. Section Summary
2. Work Covered by Contract Documents
3. Contractor’s Duties
4. Contracts
5. Time of Completion and Liquidated Damages
6.  Work Sequence '
7.  Contractor Use of Public Rights-Of-Way
8. Contractor Use of Premises
9. Definitions

10. Measurement of Quantities

11. Project Meetings

12. Job Site Administration

13. Submittals

14. Temporary Utilities

15. Traffic/Dust/Debris

16. Special Controls

17. Parking

18. Security

19. Cleaning

20. Project Closeout

21. Record Drawings

1.2 WORK COVERED BY CONTRACT DOCUMENTS

A. This work covers the construction of a new generator room, installing a new generator, installing
new ducts that will involve cutting into existing building, and move existing generator. The work

is at the State Street Capitol Ramp (SSCo) in Madison, Wisconsin.

B. The repair work to be done is shown on the plans/details and described in these specifications.

C. Existing Ramp construction:
1. State Street Capitol (SSCo):

a. Mild steel reinforced cast-in-place concrete (levels 1-3)
b. Post-tensioned cast-in-place concrete (Ievels 4-6)

1.3 CONTRACTOR'S DUTIES
A. Except as specifically noted, provide and pay for:
1. Labor, materials, and equipment.

2. Tools, construction equipment, and machinery.

State Street Capitol Garage
(SSCo) Generator Replacement 010000-1

Contract No. 9131 © 2021 — Graef-USA Inc.

General Requirements

2021-5004.00



1.4

1.5

3. Water, heat, and utilities required for construction not part of the existing ramp system.
Other facilities and services necessary for proper execution and completion of work.

B. Pay legally required sales, consumer and use taxes. Secure and pay for, as necessary for proper
execution and completion of work and as applicable at time of receipt for bids:
1. Permits
2. Government fees
3. Licenses

C. Give required notices.

D. Comply with codes, ordinances, rules, regulations, orders and other legal requirements of public
authorities, which bear on performance of work.

E. Contractor is responsible for complying with City Affirmative Action and Best Value
Engineering requirements.

F. Promptly submit written notice to Engineer of observed variance of Contract Documents from
legal requirements. It is not Contractor's responsibility to make certain that drawings and
specifications comply with codes and regulations.

G. Appropriate modifications to Contract Documents will adjust necessary changes.

H. Assume responsibility for work known to be contrary to such requirements, without notice.

I.  Enforce strict discipline and good order among employees. Do not employ on work, unfit persons
or persons not skilled in assigned task.

CONTRACTS

A. Construct work under a unit price contract with unit prices included to account for changes in the

quantity of work from that estimated. Review proposal form for work to be completed as Lump
Sum.

TIME OF COMPLETION AND LIQUIDATED DAMAGES

A.

Construction is anticipated to start on or before May 1,2022, and to be completed by May 1,
2023.

The successful Contractor must agree to commence work on a date to be specified in a written
Notice to Proceed and to fully complete by dates specified.

Liquidated damages for failure to complete construction by given date shall be as stated in the
third paragraph of Section 109.9 of the City of Madison Standard Specifications for Public Works
Construction — most current year.

Completion shall include all construction as outlined in the plans and specifications as well as
removal of all materials, debris, barricades, and other construction related items from the site.
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E. Final project closeout shall be completed within 30 days of the construction completion date for
all work addressed above. Final project closeout shall include, but not be limited to, submittal of
warranties, lien waivers, wage rate compliance affidavits, documents of completed work, and
proper pay applications

F. Each day shall be defined as a twenty-four (24) hour period beginning at 12:01 a.m.

1.6  WORK SEQUENCE

A. The Contractor will be asked to reduce the number and type of parking spaces out of service for
Special Events dates. The City will provide the Contractor with a schedule of dates. These dates
will include but not be limited to Art Fair on the Square, IronMan, Taste of Madison, Mad City
Marathon, Maxwell Street Days, and Freakfest (Halloween).

B. Prior to start of work, the Contractor shall survey the existing utilities within and around the
structure. Existing utilities include electrical lighting and conduits, water piping including
sprinklers, and mechanical duct work. Existing utilities that are broken shall be brought to the
attention of the Engineer. The Contractor at the Contractor’s expense shall remove and/or protect
in place existing utilities. Existing utilities damaged by the Contractor shall be replaced by the
Contractor at the Contractor’s expense.

C. Amount of Space that can be removed in drive aisle on ground level between Dayton and Johnson
Streets shall be minimized. See drawings for more information.

D. Inbound traffic lane of Dayton Street entry should be kept open at all times except as necessary
for access for concrete pours. Seventy-two hours (72 hrs.) notice shall be given to City Staff to
prepare signing plan to close the Dayton Street entry. Johnson Street entry shall be kept open at
all times. Contractor to be allowed up to 8 hours total of full closure (entry and exit) and up to
7 days of Entry Only closure of Dayton Street entry for the length of the project.

E. Owner to have access to storage space adjacent to the new generator room for the duration of the
project.

1.7 CONTRACTOR USE OF PUBLIC RIGHTS-OF-WAY

A. The General Contractors proposed use of the site may require a Street Occupancy Permit.

B. The General Contractor shall make application for a Street Occupancy Permit before proceeding
with work in any public right-of-way. At the time of application for a Street Occupancy
Certificate, the Contractor shall provide a drawing showing construction site fencing,
construction entrances, proposed placement of equipment, and traffic routing.

C. A copy of the Street Occupancy Permit shall be at the job site during working hours.

D. Peak hour traffic flow in Madison occurs between the hours of 7:00 a.m. and 8:30 a.m. and

between 3:30 p.m. and 5:30 p.m., Monday through Friday. During these hours work that will
interfere with the flow of traffic shall not be permitted on or in the street governed by this permit.
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K.

All signing or barricading shall be done in conformance with the Federal “Uniform Manual on
Traffic Control Devices”.

All pavement markings removed, disturbed or damaged shall be restored or replaced, in kind, by
the City at the expense of the City.

For removal or replacement of traffic and parking signs, contact the City of Madison Traffic
Engineering Field Operations, 1120 Sayle Street 266-4767, 8:00 a.m. - 4:00 p.m., 24 hours in
advance of when you need the sign removed. This service is provided free of charge. If you
remove the signs, you will be billed for reinstallation and any damage to the sign installation.

NO MATERIALS shall be stored in the street or street right-of-way.

A fence may be required around the occupancy area and the construction site depending on the
Contractor's intended use. The occupancy area shall be considered part of the construction site.
No stopping, standing or parking signs shall be installed, by the Contractor, on the fence
surrounding the construction site.

A clean, safe access route shall be provided to the parking ramp at all locations desired by the
City of Madison, Parking Utility.

“Sidewalk Closed Use Other Side” signs shall be installed at each end of the block when a
portion of the block is closed to pedestrian traffic.

1.8 CONTRACTOR USE OF PREMISES

A.

E.

F.

Confine operations at the site to areas permitted by law, ordinance, permits, and contract
documents.

Do not unreasonably encumber site with materials and equipment.
Do not load structure with weight that will endanger structure.

Assume full responsibility for protection and safekeeping of products stored on the premises.
Construction equipment, shoring, tools, etc., shall not be stored in areas of the Owner's continued
use.

Move any stored products which interfere with operations of Owner or other Contractor.

There is no storage for materials outside of Contractor's work area.

1.9 DEFINITIONS

A.

CONTRACT DOCUMENTS - Contract documents for this project include but are not limited to:

1. Specifications and Drawings for “State Street Capitol Garage Generator Replacement”.

2. General Conditions, which are included in the Standard Specifications for Public Works
Construction, most current year, of the City of Madison, Department of Public Works. The
Standard Specifications described above are available online at
https://www.cityofmadison.com/business/pw/specs.cfm
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3. Architectural and structural drawings for the original construction. Drawings are available
for review at the City Department of Transportation office, Room 100, Madison Municipal
Building, Madison, WI 53701.

B. DRAWINGS - Graphical description of the work to be performed, designated.
C. SPECIFICATIONS - Written description of the work to be performed, designated.
1.10 PROJECT MEETINGS

A. Pre-Bid Meeting:
1. Refer to Section A: Advertisement for Bids and Instructions to Bidders

B. Pre-Construction Meeting:
1. Soon after award of Contract and prior to the start of construction, each Prime Contractor
shall attend a pre-construction conference with representatives of the Owner and Engineer.
2. The Contractor shall have at the meeting responsible representatives from subcontractors
who are to perform the work.
3. The Contractor shall submit the following information at the Pre-Construction Meeting:
Construction Schedule
List of Sub-Contractors
Procedures for demolition
Procedures for dust control
Procedures for noise control
4.  The Construction Schedule submitted by the Contractor shall describe in detail when each
portion of the work is to be accomplished and subcontractors shall participate in the
discussion. The Engineer will serve to interpret the Contract Documents should such
questions arise. A representative of the Owner may also be present to discuss work to be
completed by others in conjunction with this project and the Owner’ partial occupancy and
use of the garage during construction.
5. Any other questions that the Contractor or subcontractors have about the work or its
scheduling shall be raised at this meeting.
6. Requirements for contract administration and construction operations will be defined for
participants.
7. Prepare in reproducible form approved by the Engineer and include:
a. Breakdown of work activities in categories approved by Engineer, segmented as
necessary to allow close monitoring of progress of the work during construction.
b.  Order of work necessary to meet Time for Completion.
c. Breakdown of the work of all Subcontractors scheduled in cooperation with the
Contractor's work.
d. Signatures of all Contractors.
e. Space for the additional display of actual performance on the schedule.
8.  After necessary revisions and approval by the Engineer, provide two prints of project
construction schedule to the Engineer.
9. Time, date, and place of the meeting will be determined by the Engineer.

® oo o p

C. Progress Meetings:
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1. Bi-weekly project meetings, while work is actively underway, will be held either at the
project site or on-line (via phone or computer) by the Engineer's representative and Owner's
representative for the purpose of coordinating and expediting the Work progress.

2. Attendance at project meetings by all Prime Contractors, or their authorized representative,

is mandatory.

Date and time of the meetings will be determined at the pre-construction meeting.

4.  Contractors shall give verbal reports of progress on the project, discuss the work schedule
for the coming period and present all conflicts, discrepancies, or other difficulties for
resolution.

5. Upon request of the Engineer, the contractor shall update the schedule to reflect changes
required by actual conditions and indicate actual work completed. Provide the Engineer with
same number of copies as required for original submission.

6. Show changes occurring since previous submission of schedule such as:

a. Major changes in scope.

b. Activities modified since previous submission.
c. Revised projections of progress and completion.
d.  Other identifiable changes.

7. Provide a narrative report as needed to define:

a. Problem areas, anticipated delays, and the impact on the schedule.
b. Corrective action recommended, and its effect.
c. The effect of changes in schedules of other Prime Contractors.

8.  Where work is not performed according to the Construction Schedule, a short narrative
should be written by the contractor describing the cause of delay and intended action to
remedy the delay.

9.  When the work performed is not meeting the construction schedule, the Engineer may
request that the contractor increase the labor and equipment being furnished in order to meet
the schedule. Should the contractor choose not to follow the engineer's request he shall
provide a written submittal explaining how the schedule is to be met without an increase in
labor and equipment.

10. Meeting minutes will be distributed within two (2) business days of the meeting by the
Engineer and will serve as the meeting agenda for the next progress meeting.

L2

1.11 JOB SITE ADMINISTRATION

A. The Contractor shall always have at the site of the work, while work is in progress, a
superintendent or foreman having authority both to receive orders from the Engineer and to act
for the Contractor.

1.12 SUBMITTALS

A. General:
1. Refer to General Conditions for basic requirements for all submittals.
2. Refer to technical specifications for all submittals required.

B. Submittal Requirements:
1. Project information shall be first sent to the Engineer.
2. Schedule submittals at least 14 days before the time that reviewed and approved submittals
will be needed.
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3. Accompany submittals with transmittal letter containing the date, project title and number,
Contractor's name and address, the quantity of items submitted, notifications of any
deviations from Contract Documents, the Section of Work and other pertinent data.

C. Schedules:
1. Refer to Project Meetings.

D. Subcontractor and Materials List:

1. The Subcontractor and major suppliers list shall be submitted on or before the first pre-
construction meeting,.

2. The Engineer will promptly review list and indicate in writing approval or disapproval of
subcontractors and/or materials. Resubmit revised list, upon disapproval of any item, until
such time as approval of all items has been obtained from the Engineer.

3. Use of unspecified or unapproved materials and equipment will not be permitted.

E. Schedule of Values:

1. Before the first Application for Payment, the Contractor shall submit to the Engineer a
schedule of values of the various portions of the Work, including quantities if required by
the Engineer, aggregating the total Contract Sum, divided to facilitate payments to
Subcontractors.

2. Prepare a schedule of values in such form and supported by such substantiating data as the
Engineer may require. Each item in the schedule of values shall include its proper share of
overhead and profit. This schedule, when approved by the Engineer, shall be used only as a
basis for the Contractor's Applications for Payment.

F. Material Safety Data Sheets:
1. Contractor shall submit Material Safety Data Sheets for all products (sealants, concrete, etc.)
they intend to use on the project.

G. Test Reports and Data:
1. Submit test reports and data where required by technical specifications. Results of testing,
including concrete cylinder breaks, shall be submitted to the Contractor and the Engineer.

H. Application for Payment:
1. Work not complete at the time of the itemized Application for Payment submittal will not be
included in that payment. Contractor shall use AIA Documents G702 and G703 Application
and Certificate for Payment or similar.

1. Record Drawings:
1. Contractor to Provide:

a. Usage of GIS by the Contractor for all repairs shall constitute a Record Drawing
submission. Each Repair Identifier (Point, Line or Area) shall include, at a minimum,
the quantity of repair completed and date of completion.

b. At time of final acceptance and prior to final payment, all Repair Identifiers (Points,
Lines or Areas) designated for repair shall be populated by the Contractor with the
requisite information as stipulated by the Engineer.

J.  Guarantees, Warranties, and Certificates:
1. Submit all guarantees, warranties, and certificates to the Engineer prior to final payment.
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1.13  TEMPORARY UTILITIES

A. The Contractor shall arrange for, obtain and pay for all temporary utilities necessary to complete
the work except as stated otherwise in these specifications.

B. WATER: The Owner, during non-freezing conditions, will provide needed water for the
Contractor's use. This shall consist of the existing water supply in the ramp. Water requirements
beyond what is supplied in the garage shall be the responsibility of the Contractor and paid for by
the Contractor. Water shall be used prudently. Connections are the responsibility of the
Contractor.

1. The Contractor shall not permit water to run uncontrolled off of their work site or be carried
airborne off the site or onto vehicles and persons occupying part of the site. To prevent this,
suitable enclosures shall be provided.

2. The Contractor shall meet the DNR waste water regulations for construction site runoff
requirements.

C. ELECTRICAL AND LIGHTING: The Contractor shall provide all temporary electric power and
connections necessary for the Contractor’s work. The Contractor can use the existing 110/220
volt service in the ramp. The Owner will provide the existing lighting. Supplementary lighting,
if necessary, shall be provided by the Contractor.

D. DRAINS, SUMPS AND SEWERS: The Contractor shall not permit debris, or other deleterious
contaminants to be washed down drains within the garage and be discharged into the City sewer
system. The Contractor shall meet the DNR waste water regulations of 40 milligrams of solids
per liter measured at the discharge from the sump pit. The Contractor shall provide filters, settling
tanks or other methods necessary to meet these requirements.

E. TELEPHONE: The Contractor shall provide temporary telephone service to the job site. This
service shall consist of at least a cellular phone for the Contractor’s purpose.

F. TOILETS: The Contractor shall provide and maintain suitable, weather tight, sanitary toilet
facilities for all workers during construction period. When toilet facilities are no longer required,
promptly remove from site, disinfect, and clean or treat the area as required.

1. The Contractor shall keep all toilet facilities clean and supplied with toilet tissue at all times.
Maintain facilities in accordance with requirements of applicable building codes.

G. PROIJECT SIGN: No individual advertising signs, plaques or credits, temporary or permanent,
will be permitted on the building or premises, except the name of each contractor on their office
or material shed.

H. EXPLOSIVES: Use of explosives, for any purpose, is prohibited.

1. FIRST AID: The Contractor shall provide temporary first-aid facilities on the site.

J. FIRE PROTECTION: The Contractor shall provide temporary fire protection as required by
federal, state, and local laws and ordinances.
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1.14 TRAFFIC/DUST/DEBRIS

A.

J.

The Contractor shall provide personnel, signs, barricades, lights and warning devices to control
the orderly flow of traffic, both inside and outside of the garage where needed, and prevent
pedestrians and cars from entering areas of the Contractor's operations. The traffic devices shall
meet the requirements of the U.S. Department of Transportation Manual on Uniform Traffic
Control Devices.

The Owner will continue to use the building during the project. The Contractor must schedule and
arrange the work so as to maintain access to undisturbed parking areas. Short interruptions in
traffic flow may be permitted but must be scheduled and written approval given by the Engineer
seven (7) days prior to the planned interruption. During these interruptions, the Contractor shall
provide personnel and signage to direct traffic within the structure.

Contractor will provide appropriate signage warning the public of the construction area and
directing them to exits. They shall provide and maintain necessary walkway with appropriate
protective railings and enclosures required to prevent bodily injury to the public and maintain
normal public usage during course of construction.

Where possible, hoses, electrical cords, etc. shall be located overhead. Whenever such items are
located in traffic paths, plywood coverings with adequate signs shall be provided.

The Contractor shall be responsible for maintaining any means of egress required by governing
codes, for the continued use of the parking facility. Enclosures which limit the means of egress
from the structure shall have provisions for emergency egress through the partitions.

Removal areas need to be covered during times contractor is not present to prevent pedestrians
from entering Contractor’s area of work. Removal areas in public pathways shall be covered with

steel plates.

The Contractor shall maintain access to undisturbed parking areas throughout the concrete
restoration and membrane placement.

All Contractors shall comply with applicable OSHA regulations.

All plastic sheeting shall be new or like new with no holes or rips that will allow the escape of
dust. Plastic sheeting shall be replaced when it becomes torn.

All plastic sheeting shall conform to NFPA 701.

1.15 SPECIAL CONTROLS

A,

NOISE CONTROL: Contractor shall confine hours of work from 7:00 a.m. to 7:00 p.m. Monday

through Friday except holidays. Noise levels shall be held to a minimum at all times considering

the nature of the work and are subject to City ordinance.

1. Contractor shall erect noise control around work areas for primary goal of minimizing
construction work noise affecting the parking attendant’s booth. Noise control shall consist
of insulating blankets, batt insulation, or other similar means. Noise control shall be erected
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along edge of work area directly in line with attendant booths and shall return along the
work area a distance sufficient in controlling the construction noise._

2. The Contractor shall erect sound barriers around all equipment including air compressors
that will sit outside the ramp.

B. SPECIAL RESPONSIBILITIES: The Contractor shall be responsible for damages to vehicles in
or near the garage, resulting from their operations. The Contractor shall settle claims within 30
days of receipt of claim.

C. POLLUTION CONTROL: All internal combustion engines used in the Contractor's work and
operating in a fixed location while running shall have their exhaust piped to the outside of the
building and directed away from this building or any adjacent structures so as to prevent
accumulation of fumes or carbon stains on the surfaces of the structure.

1.  Compressors may be located on the roof level of the ramp. Care shall be taken to prevent the
exhaust from entering the attendant booth air intake ducts.

2. Place plywood or other suitable material below compressors to protect the substrate from
grease, oil, and other debris.

1.16 PARKING

A. Parking of vehicles and equipment required for construction purposes shall be in the Contractor's
designated work areas. No parking will be provided for employees of any Contractor on site. Any
vehicle in the parking ramp not parked within the construction area, which are required for this
project, will be charged for parking.

B. All Contractors and their employees shall cooperate with the General Contractor and others in the
parking of vehicles to avoid interference with normal construction activities.

C. Do not obstruct existing service drives and parking areas outside the Contractor's work area with
equipment, materials and/or vehicles. Keep accessible for Owner's use at all times.

1.17 SECURITY

A. The Contractor shall provide for the security of materials and equipment stored at the site.
Material and equipment shall not be stored in areas which the Owner continues to use. The
Contractor may store equipment and materials in areas in which the Contractor is working;
otherwise they shall be removed from the site.

1.18 CLEANING

A. General:

1. Each Contractor shall keep premises free of accumulation of surplus materials and debris
resulting from their operations and the operations of Subcontractors.
a. Do not throw debris from ramp.
b. Remove all debris from premises.
¢.  No burning of debris on premises allowed.
d. Do not use Owner’s dump containers.

2. At a minimum, remove debris dumpster weekly and additionally as required by the
Engineer. Keep interior of ramp free at all times of unattended combustible debris.
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Drive lanes, adjacent to work area, shall be cleaned daily to eliminate airborne dust.
Remove all tools, equipment, scaffolding and temporary facilities immediately when no
longer required for execution of the work.

The Contractor shall "broom clean" all floors within and adjacent to work areas as
construction progresses to eliminate dirt and trash accumulation and maintain proper project
cleanliness. Stair towers and areas of pedestrian traffic flow shall be “broom-clean” daily.
Unless work area is secured against entry by pedestrians, all rubble shall be removed from
ramp surface and all open holes shall be covered with steel plates.

B. Safety Requirements:

1.

2.
3.
4

w

Store volatile wastes in covered metal containers and remove from premises daily.

Prevent accumulation of wastes which create hazardous conditions.

Provide adequate ventilation during use of volatile or noxious substances.

Conduct cleaning and disposal operations to comply with local ordinances and anti-pollution
laws.

Do not burn or bury waste materials on the project site.

Do not dispose of volatile wastes such as mineral spirits, oil, or paint thinner in storm and
sanitary drains.

C. Materials:

1.
2.

Use only cleaning materials recommended by manufacturer of surface to be cleaned.
Use cleaning materials only on surfaces recommended by cleaning material manufacturer.

D. Submittals:

1.

Submit plan for disposal of waste.

E. Cleaning During Construction:

1.

2.
3.

Execute cleaning to ensure that building, grounds, and public properties are maintained free
from accumulation of waste materials.

Wet down dry materials to lay dust and prevent blowing dust.

At daily intervals during progress of work, clean site and public properties, and dispose of
waste materials. Prior to any removal, the Contractor shall submit their plan for confining,
collecting, and disposal of waste material as a result of the Contractor’s removal operations.
Provide on-site dump container for collection of waste materials. Contractor shall coordinate
with Owner for location of dumpster.

Remove waste materials in a controlled manner with as few handlings as possible. Do not
drop or throw materials from heights.

Schedule cleaning operations so that dust and other contaminants resulting from the cleaning
process will not fall on wet, newly painted surfaces or adjacent parked cars.

F. Final Cleaning:

1.

Immediately prior to final inspection, the Contractor shall clean all surfaces to condition
acceptable for immediate occupancy by the Owner and remove all foreign matter from all
finished items.

The Contractor shall leave all work clean in all respects, ready for use and occupancy by the
Owner without additional work.

Employ experienced workers, or professional cleaners, for final cleaning.

In preparation of substantial completion or occupancy, conduct final inspection of sight
exposed interior and exterior surfaces, and of concealed spaces.
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7.

Repair, patch, and touch up marred surfaces to specified finish, to match adjacent surfaces.
Water blast and broom clean to remove dust and debris from paved surfaces, walls, ceilings
and stairs. Hand wash with rags, sponges or equivalent, all railings, pipes, windows, door
frames, light fixtures, etc. and rinse, from within work areas and other areas affected by
construction. If dust protection is not erected and maintained to prevent dust and debris from
being tracked through the structure, the Contractor will be required to perform final cleaning
procedures throughout the structure from the top level to the basement.

Remove debris from drains and sumps and check that drains are again operable.

1.19 PROJECT CLOSEOUT

A. Completion:

1.

All work shall be complete when written notice requesting final inspection is submitted to
the Engineer.

B. Guarantees, Bonds, and Affidavits:

L.

2.

Required prior to final payment is made. Submit all required written documents including

guarantees, bonds, and affidavits.

Guarantees shall extend the full period of the required guarantee period after:

a. Replacement of work found defective during guarantee period at any time after
completion.

b. Repair of inoperative items or adjustments to proper working condition of items not
operating properly at time of inspection at completion.

c. Completion of work not completed at time of completion.

Items of equipment or material bearing a guarantee of the manufacturer or supplier longer

than that described in the City of Madison Standard Specifications for Public Works

Construction — most current year, shall not serve to release the manufacturer or supplier from

their obligation to repair or replace such items within the limits of their guarantee after

expiration of guarantees required by these specifications.

120 RECORD DRAWINGS

A. Required prior to final payment is made.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION
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SECTION 03 30 00
CAST-IN-PLACE CONCRETE

PART 1 GENERAL
1.01 SECTION INCLUDES

A.

mo o w

Concrete formwork, shoring, bracing, and anchorage.
Concrete reinforcement and accessories.

Miscellaneous concrete elements, including equipment pads.
Concrete curing.

Admixtures.

1.02 RELATED REQUIREMENTS

A.

Division 07 - Finishes: Concrete slab moisture and alkalinity testing and remediation
procedures.

1.03 REFERENCE STANDARDS

A

mo

Xe - I@m

<

ACI 117 - Specifications for Tolerances for Concrete Construction and Materials 2010
(Reapproved 2015).

ACI 211.1 - Standard Practice for Selecting Proportions for Normal, Heavyweight, and Mass
Concrete 1991 (Reapproved 2009).

ACI 301 - Specifications for Structural Concrete 2016.
ACI 302.1R - Guide to Concrete Floor and Slab Construction 2015.

ACI 304R - Guide for Measuring, Mixing, Transporting, and Placing Concrete 2000
(Reapproved 2009).

ACI 305R - Guide to Hot Weather Concreting 2010.

ACI 306R - Guide to Cold Weather Concreting 2016.

ACI 308R - Guide to External Curing of Concrete 2016.

ACI 318 - Building Code Requirements for Structural Concrete 2019, with Errata (2021).
ACI 347R - Guide to Formwork for Concrete 2014, with Errata (2017).

ASTM A615/A815M - Standard Specification for Deformed and Plain Carbon-Steel Bars for
Concrete Reinforcement 2020.

ASTM A1064/A1064M - Standard Specification for Carbon-Steel Wire and Welded Wire
Reinforcement, Plain and Deformed, for Concrete 2018a.

ASTM C33/C33M - Standard Specification for Concrete Aggregates 2018.

ASTM C39/C39M - Standard Test Method for Compressive Strength of Cylindrical Concrete
Specimens 2021.

ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete 2021b.

ASTM C109/C109M - Standard Test Method for Compressive Strength of Hydraulic
Cement Mortars (Using 2-in. or [50 mm] Cube Specimens) 2021.

ASTM C143/C143M - Standard Test Method for Slump of Hydraulic-Cement Concrete
2020.

ASTM C150/C150M - Standard Specification for Portland Cement 2021.
ASTM C171 - Standard Specification for Sheet Materials for Curing Concrete 2020.

ASTM C260/C260M - Standard Specification for Air-Entraining Admixtures for Concrete
2010a (Reapproved 2016).

ASTM C309 - Standard Specification for Liquid Membrane-Forming Compounds for Curing
Concrete 2019.

ASTM C494/C494M - Standard Specification for Chemical Admixtures for Concrete 2019.

ASTM C618 - Standard Specification for Coal Fly Ash and Raw or Calcined Natural
Pozzolan for Use in Concrete 2019.
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BB.

CC.

DD.
EE.

FF.

ASTM C1059/C1059M - Standard Specification for Latex Agents for Bonding Fresh to
Hardened Concrete 2021.

ASTM C1107/C1107M - Standard Specification for Packaged Dry, Hydraulic-Cement Grout
{Nonshrink) 2020.

ASTM C1116/C1116M - Standard Specification for Fiber-Reinforced Concrete 2010a
(Reapproved 2015).

ASTM C1240 - Standard Specification for Silica Fume Used in Cementitious Mixtures 2020.

ASTM C1602/C1602M - Standard Specification for Mixing Water Used in the Production of
Hydraulic Cement Concrete 2012.

ASTM D1751 - Standard Specification for Preformed Expansion Joint Filler for Concrete
Paving and Structural Construction (Nonextruding and Resilient Bituminous Types) 2018.

ASTM D2103 - Standard Specification for Polyethylene Film and Sheeting 2015.

ASTM E1643 - Standard Practice for Selection, Design, Installation and Inspection of Water
Vapor Retarders Used in Contact with Earth or Granular Fill Under Concrete Slabs 2018a.

ASTM E1745 - Standard Specification for Plastic Water Vapor Retarders Used in Contact
with Soil or Granular Fill under Concrete Slabs 2017.

1.04 SUBMITTALS

A
B.

C.

See Division 1 for submittal procedures.

Submit shop drawings of reinforcing steel under provisions of Division 01 — General

Requirements.

1. Initial submittal of reinforcement shop drawings shall be complete. No partial
submittals will be accepted.

2. Indicate reinforcement sizes, spacings, locations and quantities of reinforcing steel,
and wire reinforcement, bending and cutting schedules, splicing, supporting and
spacing devices.

3. Reinforcement placement shop drawings for foundations and walls shall conform to
ACI SP-66 providing full wall elevations.

Mix Design: Submit proposed concrete mix design.

1.05 QUALITY ASSURANCE

A
B.

C.

Perform work of this section in accordance with ACI 301 and ACI 318.

Follow recommendations of ACI 305R when concreting during hot weather.

1. Placement and curing of concrete subject o a combination of (1) rising air temperature
(generally greater than 75 degrees F) and (2) wind and low relative humidity shall be
in accordance with ACI 309R. )

2. Contractor shall provide plan for minimizing exposure of concrete to adverse
conditions due to combinations of high air temperature, direct sunlight, drying winds,
and high concrete temperature.

3. Protect concrete from rapid temperature drop.

4. Pre-wet subgrade and forms.

Follow recommendations of ACI 306R when concreting during cold weather.

1. Placement and curing of concrete where (1) average daily temperature for three
consecutive days is less than 40 degrees F, and (2) air temperature is not greater than
50 degrees F for more than one-half of a 24-hour period from midnight to midnight
shall be in accordance with ACI 306.1.

PART 2 PRODUCTS
2.01 FORMWORK

A.

B.

Formwork Design and Construction: Comply with guidelines of ACI 347R to provide
formwork that will produce concrete complying with tolerances of ACI 117.

Form Materials: Contractor's choice of standard products with sufficient strength to

withstand hydrostatic head without distortion in excess of permitted tolerances.

1. Form Coating: Release agent that will not adversely affect concrete or interfere with
application of coatings.
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2. Form Ties: Cone snap type that will leave no metal within 1-1/2 inches of concrete
surface.

Plywood Forms: Douglas Fir or Spruce-Pine-Fir species: Sound, undamaged sheets with
clean true edges, exterior glue, facing material to provide finish specified.

Lumber: Douglas Fir or Spruce species; construction grade or better; with grade stamp
clearly visible.

Preformed Steel Wall Forms: Minimum 16 gage thick, Vertically and horizontally matched,
tight fitting, stiffened to support weight of concrete without deflection detrimental to
tolerances and surface appearance.

Tubular Column Type: Round, spirally wound laminated fiber material; inside surface
treated with release agent.

Form Ties For Exposed Surfaces: Plastic cone snap ties with 1-inch outside diameter by 1-
inch (nominal) long cones, with no metal within 1-inch of concrete face after removal;

1. Manufacturers:

Advance Concrete Formwork, Inc.

Dayton Superior.

Symons - A Dayton Superior Company.

Williams Form Engineering Corporation.

Substitutions: As approved by Engineer.

®oooTw

Form Ties For Hidden Surfaces: Metal spreader type, removable to a depth of 1-inch from
concrete face;
1. Manufacturers:
a. Advance Concrete Formwork, Inc.
b. Dayton Superior.
¢. Williams Form Engineering Corporation.
d. Substitutions: As approved by Engineer.
2. Contractor shall use formwork, form components and accessories provided by a single
manufacturer. Intermixing of formwork, components and accessories shall not be
allowed.

2.02 REINFORCEMENT MATERIALS

A.

B.

Reinforcing Steel: ASTM A615/A615M, Grade 60 (60,000 psi).
1. Type: Deformed billet-steel bars.

2. Finish: Unfinished, unless otherwise indicated.

3. Reinforcing bars to be welded shall conform to ASTM A706.

Reinforcement Accessories:

1. Tie Wire: Annealed, minimum 16 gauge, 0.0508 inch.

2. Chairs, Bolsters, Bar Supports, Spacers: Sized and shaped for adequate support of
reinforcement during concrete placement. Manufacture bar supports according to
CRSI's "Manual of Standard Practice" from steel wire, plastic, or precast concrete of
greater compressive strength than concrete.

3. Provide stainless steel, galvanized, plastic, or plastic coated steel components for
placement within 1-1/2 inches of weathering surfaces.

2.03 CONCRETE MATERIALS

A.
B.

D.

Cement: ASTM C150/C150M, Type | - Normal Portland type.

Fine and Coarse Aggregates: ASTM C33/C33M.

Fly Ash: ASTM C618, Class C or F.

Silica Fume: ASTM C1240, proportioned in accordance with ACI 211.1.
Water: ASTM C1602/C1602M; clean, potable, and not detrimental to concrete.

2.04 ADMIXTURES

A
B.

C.

Chemical Admixture: ASTM C494

Do not use chemicals that wili result in soluble chloride ions in excess of 0.1 percent by
weight of cement.

Admixtures shall be used in accordance with manufacturer's written recommendations.
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D.
E.
F.

Admixtures containing chlorides, sulfides, or nitrides are not permitted.
Admixtures permitted shall be supplied by a single manufacturer for project.
Air Entrainment Admixture: ASTM C260/C260M.

2.05 ACCESSORY MATERIALS

A

Underslab Vapor Retarder:
1. Accessory Products: Vapor retarder manufacturer's recommended tape, adhesive,
mastic, prefabricated boots, etc., for sealing seams and penetrations.

2.06 CURING MATERIALS

A,

C.
D.

Evaporation Reducer: Liquid thin-film-forming compound that reduces rapid moisture loss
caused by high temperature, low humidity, and high winds; intended for application
immediately after concrete placement.
1. Manufacturers:

a. Dayton Superior Corporation: www.daytonsuperior.com/f#sle.

b. Euclid Chemical Company ; EUCOBAR: www.euclidchemical.com/#sle.

c. W.R. Meadows, Inc; Evapre or Evapre-RTU: www.wrmeadows.com/#sle.

d. Substitutions: In accordance with Division 1.

Curing Compound, Naturally Dissipating: Clear, water-based, liquid membrane-forming
compound; complying with ASTM C309.
1. Manufacturers:
a. Dayton Superior Corporation; Day-Chem Rez Cure (J-11-W):
www.daytonsuperior.com/#sie.
b. Euclid Chemical Company; COLOR-CRETE CURE AND SEAL VOC:
www.euclidchemical.com/#sle.
c. W.R. Meadows, Inc; 1100-Clear. www.wrmeadows.com/#sle.

Polyethylene Film: ASTM D2103, 4 mil, 0.004 inch thick, clear.
Water: Potable, not detrimental to concrete.

2.07 CONCRETE MIX DESIGN

A

C.

D.

Proportioning Normal Weight Concrete: Comply with ACI 211.1 recommendations.
1. Replace as much Portland cement as possible with fly ash, ground granulated blast
furnace slag, silica fume, or rice hull ash as is consistent with ACI recommendations.

Concrete Strength: Establish required average strength for each type of concrete on the

basis of field experience or trial mixtures, as specified in AC| 301.

1. For trial mixtures method, employ independent testing agency acceptable to Architect
for preparing and reporting proposed mix designs.

Admixtures: Add acceptable admixtures as recommended in ACI 211.1 and at rates
recommended or required by manufacturer.

Maximum Aggregate Size: 3/4 - inch.

PART 3 EXECUTION
3.01 EXAMINATION

A

Verify lines, levels, and dimensions before proceeding with work of this section.

3.02 PREPARATION

A

Formwork: Comply with requirements of ACI 301. Design and fabricate forms {o support all
applied loads until concrete is cured, and for easy removal without damage to concrete.

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

Construct formwork so concrete members and structures are of size, shape,
alignment, elevation, and position indicated, within tolerance limits stated below.
Verify lines, levels, and measurement before proceeding with formwork.

Earth forms are not permitted.

Align form joints.

Coordinate work of other Sections in forming and setting openings, slots, recesses,
chases, sleeves, bolts, anchors, and other inserts.

N

oo sw
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7.  Provide chamfer strips for all exposed concrete corners of formwork.
Verify that forms are clean and free of rust before applying release agent.

Coordinate placement of embedded items with erection of concrete formwork and
placement of form accessories.

interior Slabs on Grade: Install vapor retarder under interior slabs on grade. Comply with
ASTM E1643. Lap joints minimum 6 inches. Seal joints, seams and penetrations
watertight with manufacturer's recommended products and follow manufacturer's written
instructions. Repair damaged vapor retarder before covering.

3.03 INSTALLING REINFORCEMENT AND OTHER EMBEDDED ITEMS

A.

B.

C.

D.

Comply with requirements of ACI 301. Clean reinforcement of loose rust and mill scale,
and accurately position, support, and secure in place to achieve not less than minimum
concrete coverage required for protection.

Verify that anchors, seats, plates, reinforcement and other items to be cast into concrete
are accurately placed, positioned securely, and will not interfere with concrete placement.

Cut ends of epoxy coated rebars shall be coated with epoxy material equivalent to factory
coating.

Damage to rebar coating as a result of bending shall be repaired with equivalent coating.

3.04 PLACING CONCRETE

A
B.

C.

D.

E.

F.

Place concrete in accordance with ACI 304R.

Ensure reinforcement, inserts, waterstops, embedded parts, and formed construction joint
devices will not be disturbed during concrete placement.

Concrete with excessive honeycomb or embedded debris shall be rejected and replaced at
no cost to Owner.

Placing During Hot Weather:
1. Place concrete during hot weather conditions in accordance with ACI 305R.

Placing During Cold Weather:
1.  Place concrete during cold weather conditions in accordance with ACI 306.1.

Maintain concrete with minimal moisture loss at relatively constant temperature for period
necessary for hydration of cement and hardening of concrete.

3.05 CONCRETE FINISHING

A.
B.

Repair surface defects, including tie holes, immediately after removing formwork.

Exposed Form Finish: Rub down or chip off and smooth fins or other raised areas 1/4 inch

or more in height. Provide finish as follows:

1. Smooth Rubbed Finish: Wet concrete and rub with carborundum brick or other
abrasive, not more than 24 hours after form removal.

Where a schedule of finishes is not included in this Section, or finishes are not shown on
Drawings, the following finishes shall be used as applicable: Rough Form Finish for all
concrete surfaces not exposed to public view; Smooth Form Finish with Smooth Rubbed
Finish for all concrete surfaces exposed to public view.

3.06 CURING AND PROTECTION

A.

B.

Comply with requirements of ACI 308R. Immediately after placement, protect concrete
from premature drying, excessively hot or cold temperatures, and mechanical injury.

Maintain concrete with minimal moisture loss at relatively constant temperature for period
necessary for hydration of cement and hardening of concrete.
1. Normal concrete: Not less than seven days.

Formed Surfaces: Cure by moist curing with forms in place for full curing period.

Surfaces Not in Contact with Forms:

1. Slabs and Floors To Receive Adhesive-Applied Flooring: Curing compounds and
other surface coatings are usually considered unacceptable by flooring and adhesive
manufacturers. If such materials must be used, either obtain the approval of the
flooring and adhesive manufacturers prior to use or remove the surface coating after
curing to flooring manufacturer's satisfaction.
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Initial Curing: Start as soon as free water has disappeared and before surface is dry.

Keep continuously moist for not less than three days by water ponding, water-

saturated sand, water-fog spray, or saturated burlap.

a. Ponding: Maintain 100 percent coverage of water over floor slab areas,
continuously for 4 days.

b. Spraying: Spray water over floor slab areas and maintain wet.

c. Saturated Burlap: Saturate burlap-polyethylene and place burlap-side down over
floor slab areas, lapping ends and sides; maintain in place.

Final Curing: Begin after initial curing but before surface is dry.

a. Curing Compound: Apply in two coats at right angles, using application rate
recommended by manufacturer.

3.07 DEFECTIVE CONCRETE

A. Defective Concrete: Concrete not complying with required lines, details, dimensions,
tolerances or specified requirements.

B. Repair or replacement of defective concrete will be determined by the Architect and
Engineer. The cost of additional testing shall be borne by Contractor when defective
concrete is identified.

C. Do not patch, fill, touch-up, repair, or replace exposed concrete except upon express
direction of Architect and Engineer for each individual area.

3.08 PROTECTION
A. Do not permit traffic over unprotected concrete floor surface until fully cured.

1212312021
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SECTION 04 20 00
UNIT MASONRY

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Concrete block.
Mortar and grout.
Reinforcement and anchorage.
Lintels.

moow

. Accessories.
1.02 RELATED REQUIREMENTS

A. Section 07 92 00 - Joint Sealants: Sealing control and expansion joints.
1.03 REFERENCE STANDARDS

A. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware 2016a.

B. ASTM A615/A615M - Standard Specification for Deformed and Plain Carbon-Steel Bars for
Concrete Reinforcement 2020.

C. ASTM AB41/A641M - Standard Specification for Zinc-Coated (Galvanized) Carbon Steel
Wire 2019.

D. ASTM A951/A951M - Standard Specification for Steel Wire for Masonry Joint
Reinforcement 2016, with Editorial Revision (2018).

E. ASTM A1064/A1064M - Standard Specification for Carbon-Steel Wire and Welded Wire
Reinforcement, Plain and Deformed, for Concrete 2018a.

F.  ASTM C55 - Standard Specification for Concrete Building Brick 2017.

G. ASTM C90 - Standard Specification for Loadbearing Concrete Masonry Units 2016a.

H. ASTM C91/C91M - Standard Specification for Masonry Cement 2018.

I.  ASTM C129 - Standard Specification for Nonloadbearing Concrete Masonry Units 2017.

J. ASTM C150/C150M - Standard Specification for Portland Cement 2021.

K. ASTM C207 - Standard Specification for Hydrated Lime for Masonry Purposes 2018.

L. ASTM C270 - Standard Specification for Mortar for Unit Masonry 2019a.

M. ASTM C404 - Standard Specification for Aggregates for Masonry Grout 2018.

N. ASTM C476 - Standard Specification for Grout for Masonry 2020.

0. ASTM C1072 - Standard Test Methods for Measurement of Masonry Flexural Bond
Strength 2019.

P. ASTM C1148 - Standard Test Method for Measuring the Drying Shrinkage of Masonry
Mortar 1992a (Reapproved 2014).

Q. ASTM C1314 - Standard Test Method for Compressive Strength of Masonry Prisms 2021.

R. ASTM C1714/C1714M - Standard Specification for Preblended Dry Mortar Mix for Unit
Masonry 2019a.

S. ASTM E514/E514M - Standard Test Method for Water Penetration and Leakage Through
Masonry 2014a.

T. "2“\/%86 402/602 - Building Code Requirements and Specification for Masonry Structures

016.

U. UL (FRD) - Fire Resistance Directory Current Edition.
1.04 PERFORMANCE REQUIREMENTS

A. Concrete Masonry Compressive Strength (fm): 2,000 psi; determined by unit strength
method.

1.05 ADMINISTRATIVE REQUIREMENTS
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A. Preinstallation Meeting: Convene a preinstallation meeting one week before starting work
of this section; require attendance by all relevant installers.

1.06 SUBMITTALS
A. Divison 1 for submittal procedures.

B. Product Data: Provide data for masonry units, fabricated wire reinforcement, mortar, and
masonry accessories.

C. Shop Drawings: Indicate pertinent dimensions, materials, anchorage, size and type of
fasteners, and accessories for brickwork support system.

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

E. Manufacturer's Certificate: Certify that water repellent admixture manufacturer has certified
masonry unit manufacturer as an approved user of water repellent admixture in the
manufacture of concrete block.

1.07 QUALITY ASSURANCE

A. Comply with provisions of TMS 402/602, except where exceeded by requirements of
Contract Documents.

B. Installer Qualifications: Company specializing in performing work of the type specified and
with at least five years of documented experience.

1.08 DELIVERY, STORAGE, AND HANDLING

A. Deliver, handle, and store masonry units by means that will prevent mechanical damage
and contamination by other materials.

1.09 ENVIRONMENTAL REQUIREMENTS

A. Cold Weather Requirements: In accordance with ACI 530.1 when ambient temperature or
temperature of masonry units is less than 40 degrees F.

B. Hot Weather Requirements: In accordance with ACI 530.1 when ambient temperature is
greater than 100 degrees F or ambient temperature is greater than 90 degrees F with wind
velocity greater than eight (8) mph.

1.10 COORDINATION

A. Coordinate concrete unit masonry work with installation of window and door anchors.
PART 2 PRODUCTS
2.01 CONCRETE MASONRY UNITS

A. Concrete Block: Comply with referenced standards and as follows:

1. Size: Standard units with nominal face dimensions of 16 by 8 inches and nominal
depths as indicated on drawings for specific locations.

2. Non-Loadbearing Units: ASTM C129.

a. Hollow block, as indicated.
b. Lightweight.

3. Units with Integral Water Repellent: Concrete block units as specified in this section
with polymeric liquid admixture added to concrete masonry units at the time of
manufacture.

a. Performance of Units with Integral Water Repellent:
1)  Water Permeance: When tested per ASTM E514/E514M and for a minimum
of 72 hours.
(a) No water visible on back of wall above flashing at the end of 24 hours.
(b) No flow of water from flashing equal to or greater than 0.032 gallons per
hour at the end of 24 hours.
(c) No more than 25 percent of wall area above flashing visibly damp at
end of test.
2) Flexural Bond Strength: ASTM C1072; minimum 10 percent increase.
3) Compressive Strength: ASTM C1314; maximum 5 percent decrease.
4)  Drying Shrinkage: ASTM C1148; maximum 5 percent increase in shrinkage.
b. Use only in combination with mortar that also has integral water repellent
admixture.
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c. Use water repellent admixtures for masonry units and mortar by a single
manufacturer.

2.02 MORTAR AND GROUT MATERIALS

A
B.

@ mmoTO

Masonry Cement: ASTM C91/C91M, Type S.

Portland Cement: ASTM C150/C150M, Type I; color as required to produce approved color
sample.

Hydrated Lime: ASTM C207, Type S.

Grout Aggregate: ASTM C404.

Water: Clean and potable.

Accelerating Admixture: Nonchloride type for use in cold weather.

Integral Water Repellent Admixture for Mortar: Polymeric liquid admixture added to mortar

at the time of manufacture.

1. Use only in combination with masonry units manufactured with integral water repellent
admixture.

2. Use only water repellent admixture for mortar from the same manufacturer as water
repellent admixture in masonry units.

3. Meet or exceed performance specified for water repelient admixture used in masonry
units.

Packaged Dry Material for Mortar for Unit Masonry: Premixed Portland cement, hydrated
lime, and sand; complying with ASTM C1714/C1714M and capable of producing mortar of
the specified strength in accordance with ASTM C270 with the addition of water only.

1. Color: Standard gray.

Packaged Dry Material for Grout for Masonry: Premixed cementitious materials and dried
aggregates; capable of producing grout of the specified strength in accordance with ASTM
C476 with the addition of water only.

1. Type: Fine.

2.03 REINFORCEMENT AND ANCHORAGE

A.

B.

Reinforcing Steel: ASTM A615/A615M, Grade 60 (60,000 psi), deformed billet bars;
uncoated.

Single Wythe Joint Reinforcement: ASTM A951/AS51M.

1. Type: Ladder.

2. Material: ASTM A1064/A1064M steel wire, mill galvanized to ASTM A641/A641M
Class 3.

3. Size: 0.1483 inch side rods with 0.1483 inch cross rods; width as required to provide
not less than 5/8 inch of mortar coverage on each exposure.

Strap Anchors: Bent steel shapes, 1-1/2 inch width, 0.105 inch thick, 24 inch length, with
1-1/2 inch long, 90 degree bend at each end to form a U or Z shape or with cross pins, hot
dip galvanized to ASTM A153/A153M Class B.

Two-Piece Wall Ties: Formed steel wire, 0.1875 inch thick, adjustable, eye and pintle type,
hot dip galvanized to ASTM A 153/A 153M, Class B, sized to provide not less than 5/8 inch
of mortar coverage from masonry face and to allow vertical adjustment of up to 1-1/4 in.

2.04 ACCESSORIES

A.

B.

Joint Filler: Closed cell polyvinyl chloride; oversized 50 percent to joint width; self
expanding; in maximum lengths available.

Cleaning Solution: Non-acidic, not harmful to masonry work or adjacent materials.

2.05 MORTAR AND GROUT MIXING

A.

B.

Mortar for Unit Masonry: ASTM C270, using the Proportion Specification.
1.  Exterior, non-loadbearing masonry: Type N.
Grout: ASTM C476; consistency required to fill completely volumes indicated for grouting;

fine grout for spaces with smallest horizontal dimension of 2 inches or less; coarse grout
for spaces with smallest horizontal dimension greater than 2 inches.

Admixtures: Add to mixture at manufacturer's recommended rate and in accordance with
manufacturer's instructions; mix uniformly.
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PART 3 EXECUTION
3.01 EXAMINATION

A. Verify that field conditions are acceptable and are ready to receive masonry.

B. Verify that related items provided under other sections are properly sized and located.

C. Verify that built-in items are in proper location, and ready for roughing into masonry work.
3.02 PREPARATION

A. Direct and coordinate placement of metal anchors supplied for installation under other
sections.

B. Provide temporary bracing during installation of masonry work. Maintain in place until
building structure provides permanent bracing.

3.03 COLD AND HOT WEATHER REQUIREMENTS

A.  Comply with requirements of TMS 402/602 or applicable building code, whichever is more
stringent.

3.04 COURSING
A. Establish lines, levels, and coursing indicated. Protect from displacement.

B. Maintain masonry courses to uniform dimension. Form vertical and horizontal joints of
uniform thickness.

C. Concrete Masonry Units:
1. Bond: Running.
2. Coursing: One unit and one mortar joint to equal 8 inches.
3. Mortar Joints: Concave.

3.05 PLACING AND BONDING

A. Lay solid masonry units in full bed of mortar, with full head joints, uniformiy jointed with
other work.

Lay holiow masonry units with face shell bedding on head and bed joints.
Buttering corners of joints or excessive furrowing of mortar joints is not permitted.
Remove excess mortar and mortar smears as work progresses.

moow

Remove excess mortar with water repellent admixture promptly. Do not use acids,
sandblasting or high pressure cleaning methods.

o

Interlock intersections and external corners, except for units laid in stack bond.

Do not shift or tap masonry units after mortar has achieved initial set. Where adjustment
must be made, remove mortar and replace.

H. Perform job site cutting of masonry units with proper tools to provide straight, clean,
unchipped edges. Prevent broken masonry unit corners or edges.

. Cut mortar joints flush where wall tile is scheduled or resilient base is scheduled.

J. Isolate masonry partitions from vertical structural framing members with a control joint as
indicated.

K. lsolate top joint of masonry partitions from horizontal structural framing members and siabs
or decks with compressible joint filler.

3.06 REINFORCEMENT AND ANCHORAGE - GENERAL

A. Unless otherwise indicated on drawings or specified under specific wall type, install
horizontal joint reinforcement 16 inches on center.

®

B. Place masonry joint reinforcement in first and second horizontal joints above and below
openings. Extend minimum 16 inches each side of opening.

C. Place continuous joint reinforcement in first and second joint below top of walls.

D. Embed longitudinal wires of joint reinforcement in mortar joint with at least 5/8 inch mortar
cover on each side.

E. Lap joint reinforcement ends minimum 6 inches.
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F. Fasten anchors to structural framing and embed in masonry joints as masonry is laid.
Unless otherwise indicated on drawings or closer spacing is indicated under specific wall
type, space anchors at maximum of 36 inches horizontally and 24 inches vertically.

3.07 LINTELS

A. Install reinforced unit masonry lintels over openings where steel or precast concrete lintels
are not scheduled.
1. Openings to 42 inches: Place two, No. 3 reinforcing bars 1 inch from bottom web.
2. Openings from 42 inches to 78 inches: Place two, No. 5 reinforcing bars 1 inch from
bottom web.

B. Maintain minimum 8 inch bearing on each side of opening.

3.08 GROUTED COMPONENTS
A. Reinforce bond beams with 2, No. 4 bars, 1 inch from bottom web.
B. Lap splices minimum 24 bar diameters.

C. Support and secure reinforcing bars from displacement. Maintain position within 1/2 inch of
dimensioned position.

D. Place and consolidate grout fill without displacing reinforcing.

E. At bearing locations, fill masonry cores with grout for a minimum 12 inches either side of
opening.

3.09 TOLERANCES
A. Install masonry within the site tolerances found in TMS 402/602.
3.10 CUTTING AND FITTING

A. Cut and fit for chases. Coordinate with other sections of work to provide correct size,
shape, and location.

B. Obtain Architect/Engineer’s approval prior to cutting or fitting masonry work not indicated or
where appearance or strength of masonry work may be impaired.

3.11 FIELD QUALITY CONTROL

A. Anindependent testing agency will perform field quality control tests, as specified in
Division 1.

3.12 CLEANING

A. Division 1: Final cleaning.
Remove excess mortar and mortar droppings.
Replace defective mortar. Match adjacent work.
Clean soiled surfaces with cleaning solution.

moow

. Use non-metallic tools in cleaning operations.
3.13 PROTECTION
A. Division 1: Requirements for protecting finished Work.

B. Without damaging completed work, provide protective boards at exposed external corners
that are subject to damage by construction activities.

C. Protect base of walls from mud and mortar splatter.

D. Protect masonry and other items built into masonry walls from mortar droppings and
staining caused by mortar.

E. Protect tops of concrete unit masonry work exposed to weather, with waterproof coverings
secured in place without damaging masonry.

F. Provide coverings where masonry is exposed to weather when work is not in progress.
END OF SECTION
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SECTION 05 50 00
METAL FABRICATIONS

PART 1 GENERAL
1.01 SECTION INCLUDES

A

Shop fabricated steel items.

1.02 RELATED REQUIREMENTS

A.

Section 04 20 00 - Unit Masonry: Placement of metal fabrications in masonry.

1.03 REFERENCE STANDARDS

A.
B.
C.

L.

ASTM A276/A276M - Standard Specification for Stainless Steel Bars and Shapes 2017.
ASTM A36/A36M - Standard Specification for Carbon Structural Steel 2019.

ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron
and Steel Products 2017.

ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware 2016a.

ASTM A283/A283M - Standard Specification for Low and Intermediate Tensile Strength
Carbon Steel Plates 2018.

ASTM A307 - Standard Specification for Carbon Steel Bolts, Studs, and Threaded Rod 60
000 PSI Tensile Strength 2021.

ASTM A6B66 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless
Steel Sheet, Strip, Plate, and Flat Bar 2015.

AWS A2.4 - Standard Symbols for Welding, Brazing, and Nondestructive Examination
2012.

AWS D1.1/D1.1M - Structural Welding Code - Steel 2020.
SSPC-Paint 15 - Steel Joist Shop Primer/Metal Building Primer 1999 (Ed. 2004).

SSPC-Paint 20 - Zinc-Rich Primers (Type |, "Inorganic,” and Type Il, "Organic") 2002 (Ed.
2004).

SSPC-SP 2 - Hand Tool Cleaning 2018.

1.04 SUBMITTALS

A
B.

See Divison 1 for submittal procedures.

Shop Drawings: Indicate profiles, sizes, connection attachments, reinforcing, anchorage,

size and type of fasteners, and accessories. Include erection drawings, elevations, and

details where applicable.

1. Indicate welded connections using standard AWS A2.4 welding symbols. Indicate net
weld lengths.

PART 2 PRODUCTS
2.01 MATERIALS - STEEL

A.

moouw

m

Steel Sections: ASTM A36/A36M.

Plates: ASTM A283/A283M.

Pipe: ASTM A53/A53M, Grade B Schedule 40, black finish.
Stainless Steel, General: ASTM A666, Type 304.

Bolts, Nuts, and Washers: ASTM A307, Grade A, galvanized to ASTM A153/A153M where
connecting galvanized components.

Welding Materials: AWS D1.1/D1.1M; type required for materials being welded.

Shop and Touch-Up Primer: SSPC-Paint 15, complying with VOC limitations of authorities
having jurisdiction.

Touch-Up Primer for Galvanized Surfaces: SSPC-Paint 20, Type | - Inorganic, complying
with VOC limitations of authorities having jurisdiction.

2,02 FABRICATION

A

Fit and shop assemble items in largest practical sections, for delivery to site.
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Fabricate items with joints tightly fitted and secured.
Continuously seal joined members by continuous welds.

Grind exposed joints flush and smooth with adjacent finish surface. Make exposed joints
butt tight, flush, and hairline. Ease exposed edges to small uniform radius.

Exposed Mechanical Fastenings: Flush countersunk screws or bolts; unobtrusively located;
consistent with design of component, except where specifically noted otherwise.

Supply components required for anchorage of fabrications. Fabricate anchors and related
components of same material and finish as fabrication, except where specifically noted
otherwise.

2.03 FABRICATED ITEMS

A

B.
C.

D.
E.

Bumper Posts and Guard Rails: As detailed; painted finish inside. Galvanized and painted
finish outside.

Bollards: Steel pipe, concrete filled, crowned cap, as detailed; painted finish.

Ledge Angles, Shelf Angles, Channels, and Plates Not Attached to Structural Framing: For
support of metal decking; galvanized finish.

Lintels: As detailed; galvanized finish.
Recessed Mat Frames : As detailed; steel, galvanized finish.

2.04 FINISHES - STEEL

A.

moow

m

G.

Prime paint steel items.
1. Exceptions: Galvanize items to be embedded in concrete, items to be embedded in
masonry, and exterior installations.

Prepare surfaces to be primed in accordance with SSPC-SP2.
Clean surfaces of rust, scale, grease, and foreign matter prior to finishing.
Prime Painting: One coat.

Galvanizing of Structural Steel Members: Galvanize after fabrication to ASTM A123/A123M
requirements. Provide minimum 1.7 oz/sq ft galvanized coating.

Galvanizing of Non-structural ltems: Galvanize after fabrication to ASTM A123/A123M
requirements.

Stainless Steel Finish: No. 4 Bright Polished finish.

2.05 FABRICATION TOLERANCES

A
B.
C.
D

E.

Squareness: 1/8 inch maximum difference in diagonal measurements.
Maximum Offset Between Faces: 1/16 inch. -

Maximum Misalignment of Adjacent Members: 1/16 inch.

Maximum Bow: 1/8 inch in 48 inches.

Maximum Deviation From Plane: 1/16 inch in 48 inches.

PART 3 EXECUTION
3.01 EXAMINATION

A.

Verify that field conditions are acceptable and are ready to receive work.

3.02 PREPARATION

A.
B.

Clean and strip primed steel items to bare metal where site welding is required.

Supply setting templates to the appropriate entities for steel items required to be cast into
concrete or embedded in masonry.

3.03 INSTALLATION

A.
B.

C.
D.

Install items plumb and level, accurately fitted, free from distortion or defects.

Provide for erection loads, and for sufficient temporary bracing to maintain true alignment
until completion of erection and installation of permanent attachments.

Field weld components as indicated on drawings.
Perform field welding in accordance with AWS D1.1/D1.1M.
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E. Obtain approval prior to site cutting or making adjustments not scheduled.

F.  After erection, prime welds, abrasions, and surfaces not shop primed , except surfaces to
be in contact with concrete.

3.04 TOLERANCES
A.  Maximum Variation From Plumb: 1/4 inch per story, non-cumulative.
B. Maximum Offset From True Alignment: 1/4 inch.
C. Maximum Out-of-Position: 1/4 inch.
END OF SECTION
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SECTION 07 21 00
THERMAL INSULATION

PART 1 GENERAL
1.01 SECTION INCL.UDES

A. Board insulation at perimeter foundation wall and interior face of walls and ceiling..
1.02 REFERENCE STANDARDS

A. ASTM C578 - Standard Specification for Rigid, Cellular Polystyrene Thermal Insulation
2019.

B. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building
Materials 2021a.

1.03 SUBMITTALS
A. See Division 1 for submittal procedures.

B. Product Data: Provide data on product characteristics, performance criteria, and product
limitations.

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

D. Manufacturer's Installation Instructions: Include information on special environmental
conditions required for installation and instaliation techniques.

1.04 FIELD CONDITIONS

A. Do not install insulation adhesives when temperature or weather conditions are detrimental
to successful installation.

PART 2 PRODUCTS
2.01 APPLICATIONS

A. Insulation on Inside of Concrete and Masonry Exterior Walls: Extruded polystyrene (XPS)
board.

2.02 FOAM BOARD INSULATION MATERIALS

A. Extruded Polystyrene (XPS) Board Insulation: Complies with ASTM C578 with either
natural skin or cut cell surfaces.
1. Type and Compressive Resistance: Type IV, 25 psi (173 kPa), minimum.
2. Flame Spread Index (FSI): Class A - 0 to 25, when tested in accordance with ASTM
E84. ‘
3.  Smoke Developed Index (SDI): 450 or less, when tested in accordance with ASTM
E84.
4. Type and Thermal Resistance, R-value: Type IV, 5.0 (0.88) per 1 inch thickness at 75
degrees F mean temperature.
5. Board Edges: Square.
6. Type and Water Absorption: Type IV, 0.3 percent by volume, maximum, by total
immersion.
7. Products:
a. DuPont de Nemours, Inc; Styrofoam Brand Square Edge:
building.dupont.com/#sle.
b. Kingspan Insulation LLC; GreenGuard XPS Type IV, 25 psi:
www.kingspan.com/#sle.
¢. Owens Corning Corporation; FOAMULAR Extruded Polystyrene (XPS) Insulation:
www.ocbuildingspec.com/#sle.
d. Substitutions: In accordance with Division 1.

2.03 ACCESSORIES

A. Tape: Reinforced polyethylene film with acrylic pressure sensitive adhesive.
1. Width: Are required for application.
2. Temperature Resistance: Minus 40 degrees F to 212 degrees F

B. Tape joints of rigid insulation in accordance with insulation manufacturers' instructions.
C. Adhesive: Type recommended by insulation manufacturer for application.
PART 3 EXECUTION
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3.01 EXAMINATION
A. Verify that substrate, adjacent materials, and insulation materials are dry and that

B.

substrates are ready to receive insulation.

Verify substrate surfaces are fiat, free of honeycomb, fins, irregularities, or materials or
substances that may impede adhesive bond.

3.02 BOARD INSTALLATION

A

D.

Adhere a 6 inches wide strip of polyethylene sheet over construction, control, and
expansion joints with double beads of adhesive each side of joint.

1. Tape sealjoints.

2. Extend sheet full height of joint.

Apply adhesive to back of boards:
1. Three continuous beads per board length.
2. Fullbed 1/8 inch thick.

Install boards horizontally.

1. Place boards to maximize adhesive contact.

2. Install in running bond pattern.

3. Butt edges and ends tightly to adjacent boards and to protrusions.

Cut and fit insulation tightly to protrusions or interruptions to the insulation plane.

3.03 FIELD QUALITY CONTROL

A

See Division 1 for additional requirements.

3.04 PROTECTION

A.

Do not permit installed insulation to be damaged prior to its concealment.
END OF SECTION
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SECTION 07 92 00
JOINT SEALANTS

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Nonsag gunnable joint sealants.
B. Joint backings and accessories.
1.02 RELATED REQUIREMENTS
1.03 REFERENCE STANDARDS
A. ASTM C919 - Standard Practice for Use of Sealants in Acoustical Applications 2019.
B. ASTM C1193 - Standard Guide for Use of Joint Sealants 2016.

C. ASTM C1330 - Standard Specification for Cylindrical Sealant Backing for Use with Cold
Liquid-Applied Sealants 2018.

1.04 SUBMITTALS
A. See Division 1 for submittal procedures.

B. Product Data for Sealants: Submit manufacturer's technical data sheets for each product to
be used, that includes the following.
1. Physical characteristics, including movement capability, VOC content, hardness, cure
time, and color availability.

2. List of backing materials approved for use with the specific product.

3. Substrates that product is known to satisfactorily adhere to and with which it is
compatible.

4. Substrates the product should not be used on.

5.  Substrates for which use of primer is required.

6. Substrates for which laboratory adhesion and/or compatibility testing is required.

7. Installation instructions, including precautions, limitations, and recommended backing

materials and tools.
8. Sample product warranty.

C. Product Data for Accessory Products: Submit manufacturer's technical data sheet for each
product to be used, including physical characteristics, installation instructions, and
recommended tools.

D. Samples for Verification: Where custom sealant color is specified, obtain directions from
Architect and submit at least two physical samples for verification of color of each required
sealant.

E. Manufacturer's Qualification Statement.
F. Installer's Qualification Statement.
1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in manufacturing the products specified
in this section with minimum 10 years documented experience.

B. Installer Qualifications: Company specializing in performing the work of this section and
with at least three years of documented experience.

1.06 WARRANTY
A. See Division 1 for additional warranty requirements.
B. Correct defective work within a five year period after Date of Substantial Completion.

C. Warranty: Include coverage for installed sealants and accessories that fail to achieve
watertight seal , exhibit loss of adhesion or cohesion, or do not cure.

PART 2 PRODUCTS
2.01 JOINT SEALANT APPLICATIONS

A. Scope:
1.  Exterior Joints: Seal open joints, whether or not the joint is indicated on drawings,
unless specifically indicated not to be sealed. Exterior joints to be sealed inciude, but
are not limited to, the following items.
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Wall expansion and contro! joints.

Joints between door, window, and other frames and adjacent construction.

Joints between different exposed materials.

Openings below ledge angles in masonry.

. Other joints indicated below.

Interior Joints: Do not seal interior joints unless specifically indicated to be sealed.

Interior joints to be sealed include, but are not limited to, the following items.

a. Joints between door, window, and other frames and adjacent construction.

b. Other joints indicated below.

Do not seal the following types of joints.

a. Intentional weepholes in masonry.

b. Joints indicated to be treated with manufactured expansion joint cover or some
other type of sealing device.

c. Joints where sealant is specified to be provided by manufacturer of product to be
sealed.

d. Joints where installation of sealant is specified in another section.

e. Joints between suspended panel ceilings/grid and walls, unless such joints are

objectionable.

Poo oo

B. Type JSE - Exterior Joints: Use non-sag polyurethane sealant, unless otherwise indicated.

1.

Type 1 - Single component, polyurethane sealant, ASTM C920, Type S, Grade NS,
Class 25, Use NT, A, G, O and M; Federal Specivation TT-S-00230, Class A, Type II;
with joint movement capability of 25 percent for the following vertical exterior
applications;
a. Electrical and mechanical sleeves, chases, conduit and piping entries.
b. Manufacturers:

1)  BASF Corporation Building Systems: Sonneborn Sonolastic NP1.

2} Bostik, Inc.: Chem-Calk 900.

3) Pecora Corporation: DynaTrol I-XL.

4} Sika Corporation: Sikaflex - 1a.

5) Tremco Commercial Sealants & Waterproofing:

(a) Dymonic.
(b) Vulkem 116.

Type 2 - Single component, silicone sealant, ASTM C920, Type S, Grade NS, Class
50 minimum, Use NT, A, O, G and M; Federal Specification TT-S-00230C, Class A,
Type II; with jint movement capability of 50 percent for the followin vertical exterior
applications;
a. Cast-in-place concrete wall control and expansion joints.
b. Metal frame perimeters to concrete or masonry.
c. Dissimilar material joints, including metal-to-concrete.
d. Through-wall electrical and mechanical sleeves, chases, conduit and piping

entries.
e. Manufacturers:

1) C.R. Laurence Co.: 95C Silicone.

2) Dow Corning Corporation: 795 Silicone.

3) GE - Mometive Performance Materials: SCS9000 SiPruf NB.

4) May National Associates, INC.: Bondaflex Sil 265 LTS.

5) Pecora Corporation: 864 NST. '

6) Tremco Commercial Sealants and Waterproofing: Spectrem 3.

C. Type JSI - Interior Joints: Use non-sag polyurethane sealant, unless otherwise indicated.
2.02 ACCESSORIES

A. Backer Rod: Cylindrical cellular foam rod with surface that sealant will not adhere to,
compatible with specific sealant used, and recommended by backing and sealant
manufacturers for specific application.

1.

2.

3.

12/23/2021

Type for Joints Not Subject to Pedestrian or Vehicular Traffic: ASTM C1330; Type O -
Open Cell Polyurethane.

Type for Joints Subject to Pedestrian or Vehicular Traffic: ASTM C1330; Type B - Bi-
Cellular Polyethylene.

Open Cell: 40 to 50 percent larger in diameter than joint width.
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4. Closed Cell and Bi-Cellular: 25 to 33 percent larger in diameter than joint width.

B. Backing Tape: Self-adhesive polyethylene tape with surface that sealant will not adhere to
and recommended by tape and sealant manufacturers for specific application.

C. Masking Tape: Self-adhesive, nonabsorbent, non-staining, removable without adhesive
residue, and compatible with surfaces adjacent to joints and sealants.

D. Joint Cleaner: Non-corrosive and non-staining type, type recommended by sealant
manufacturer; compatible with joint forming materials.

E. Primers: Type recommended by sealant manufacturer to suit application; non-staining.
PART 3 EXECUTION
3.01 EXAMINATION
A. Verify that joints are ready to receive work.
B. Verify that backing materials are compatible with sealants.
C. Verify that backer rods are of the correct size.
3.02 PREPARATION
A. Remove loose materials and foreign matter that could impair adhesion of sealant.
B. Clean joints, and prime as necessary, in accordance with manufacturer's instructions.
C. Perform preparation in accordance with manufacturer's instructions and ASTM C1193.

D. Mask elements and surfaces adjacent to joints from damage and disfigurement due to
sealant work; be aware that sealant drips and smears may not be completely removable.

3.03 INSTALLATION

A. Perform work in accordance with sealant manufacturer's requirements for preparation of
surfaces and material installation instructions.

B. Perform installation in accordance with ASTM C1193.
Perform acoustical sealant application work in accordance with ASTM C919.

D. Measure joint dimensions and size joint backers to achieve width-to-depth ratio, neck
dimension, and surface bond area as recommended by manufacturer, except where
specific dimensions are indicated.

o

E. Install bond breaker backing tape where backer rod cannot be used.

F. Install sealant free of air pockets, foreign embedded matter, ridges, and sags, and without
getting sealant on adjacent surfaces.

G. Do notinstall sealant when ambient temperature is outside manufacturer's recommended
temperature range, or will be outside that range during the entire curing period, unless
manufacturer's approval is obtained and instructions are followed.

H. Nonsag Sealants: Tool surface concave, unless otherwise indicated; remove masking tape
immediately after tooling sealant surface.

3.04 FIELD QUALITY CONTROL

A. Non-Destructive Adhesion Testing: If there are any failures in first 100 linear feet, notify
Architect immediately.

B. Remove and replace failed portions of sealants using same materials and procedures as
indicated for original installation.

C. Repair destructive test location damage immediately after evaluation and recording of
results.

3.05 POST-OCCUPANCY

A. Post-Occupancy Inspection: Perform visual inspection of entire length of project sealant
joints at a time that joints have opened to their greatest width; i.e. at low temperature in
thermal cycle. Report failures immediately and repair.

END OF SECTION
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SECTION 08 11 13
HOLLOW METAL DOORS AND FRAMES

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Non-fire-rated hollow metal doors and frames.
B. Hollow metal frames for wood doors.
C. Fire-rated hollow metal doors and frames.
D. Thermally insulated hollow metal doors with frames.
E. Hollow metal borrowed lites glazing frames.
1.02 RELATED REQUIREMENTS
A. Section 08 71 00 - Door Hardware.
B. Section 08 80 00 - Glazing: Glass for doors and borrowed lites.
C. Section 09 91 13 - Exterior Painting: Field painting.
1.03 REFERENCE STANDARDS

A. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design
2010.

B. ANSI/SDI A250.4 - Test Procedure and Acceptance Criteria for Physical Endurance for
Steel Doors, Frames and Frame Anchors 2018.

C. ANSI/SDI A250.6 - Recommended Practice for Hardware Reinforcing on Standard Steel
Doors and Frames 2015.

D. ANSI/SDI A250.8 - Specifications for Standard Steel Doors and Frames (SDI-100) 2017.

E. ANSI/SDI A250.10 - Test Procedure and Acceptance Criteria for Prime Painted Steel
Surfaces for Steel Doors and Frames 2020.

F. ASTM AB53/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or
Zinc-lron Alloy-Coated (Galvannealed) by the Hot-Dip Process 2020.

G. ASTM A1008/A1008M - Standard Specification for Steel, Sheet, Cold-Rolled, Carbon,
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with improved Formability,
Required Hardness, Solution Hardened, and Bake Hardenable 2021a.

H. ASTM A1011/A1011M - Standard Specification for Steel, Sheet and Strip, Hot-Rolled,
Carbon, Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved
Formability, and Ultra-High Strength 2018a.

I.  ASTM C143/C143M - Standard Test Method for Slump of Hydraulic-Cement Concrete
2020.

ASTM C476 - Standard Specification for Grout for Masonry 2020.

BHMA A156.115 - American National Standard for Hardware Preparation in Steel Doors
and Steel Frames 2016.

ICC A117.1 - Accessible and Usable Buildings and Facilities 2017.

ITS (DIR) - Directory of Listed Products current edition.

NAAMM HMMA 830 - Hardware Selection for Hollow Metal Doors and Frames 2002.
NAAMM HMMA 831 - Hardware Locations for Hollow Metal Doors and Frames 2011.

NAAMM HMMA 840 - Guide Specifications For Receipt, Storage and Installation of Holiow
Metal Doors and Frames 2007.

NAAMM HMMA 861 - Guide Specifications for Commercial Holiow Metal Doors and Frames
2014.

NFPA 80 - Standard for Fire Doors and Other Opening Protectives 2019.

NFPA 105 - Standard for Smoke Door Assemblies and Other Opening Protectives 2019.
NFPA 252 - Standard Methods of Fire Tests of Door Assemblies 2017.

SDI 117 - Manufacturing Tolerances for Standard Steel Doors and Frames 2013.

-~ &

vozzr

o

cHoan

Hollow Metal Doors and

1212312021 08 1113 -1
Frames



<

W.

X.

UL (DIR) - Online Cettifications Directory Current Edition.

UL 10C - Standard for Positive Pressure Fire Tests of Door Assemblies Current Edition,
Including All Revisions.

UL 1784 - Standard for Air Leakage Tests of Door Assemblies Current Edition, Including All
Revisions.

1.04 SUBMITTALS

A.
B.

E.

F.

See Division 1 for submittal procedures.

Product Data: Materials and details of design and construction, hardware locations,
reinforcement type and locations, anchorage and fastening methods, and finishes; and one
copy of referenced standards/guidelines.

Shop Drawings: Details of each opening, showing elevations, glazing, frame profiles, and
any indicated finish requirements.

Installation Instructions: Manufacturer's published instructions, including any special
installation instructions relating to this project.

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

Manufacturer's Qualification Statement.

1.05 QUALITY ASSURANCE

A.

B.

C.

Manufacturer Qualifications: Company specializing in manufacturing products specified in
this section, with not less than three years documented experience.

Installer Qualifications: Company specializing in performing work of the type specified and
with at least three years of documented experience.

Maintain at project site copies of reference standards relating to installation of products
specified.

1.06 DELIVERY, STORAGE, AND HANDLING

A.

B.

Comply with NAAMM HMMA 840 or ANSI/SDI A250.8 {SDI-100) in accordance with
specified requirements.

Protect with resilient packaging; avoid humidity build-up under coverings; prevent corrosion
and adverse effects on factory applied painted finish.

PART 2 PRODUCTS
2.01 MANUFACTURERS

A.

Hollow Metal Doors and Frames:

1. Ceco Door, an Assa Abloy Group company: www.assaabloydss.com/f#sle.
2. Curries, an Assa Abloy Group company: www.assaabloydss.com/#sle.

3. Republic Doors, an Allegion brand: www.republicdoor.com/f#sle.

4. Steelcraft, an Allegion brand: www.allegion.com/#sle.

5.  Substitutions: In accordance with Division 1.

2.02 PERFORMANCE REQUIREMENTS

A. Requirements for Hollow Metal Doors and Frames:

1.  Steel Sheet: Comply with one or more of the following requirements; galvannealed
steel complying with ASTM AB653/A653M, cold-rolled steel complying with ASTM
A1008/A1008M, or hot-roiled pickled and oiled (HRPO) steel complying with ASTM
A1011/A1011M, commercial steel (CS) Type B, for each.

2. Accessibility: Comply with ICC A117.1 and ADA Standards.

3.  Exterior Door Top Closures: Flush end closure channel, with top and door faces
aligned.

4.  Door Edge Profile: Hinged edge square, and lock edge beveled.

5.  Typical Door Face Sheets: Flush.

6. Glazed Lights: Non-removable stops on non-secure side; sizes and configurations as
indicated on drawings. Style: Manufacturers standard.
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7. Hardware Preparations, Selections and Locations: Comply with NAAMM HMMA 830
and NAAMM HMMA 831 or BHMA A156.115 and ANSI/SDI A250.8 (SDI-100) in
accordance with specified requirements.

8.  Zinc Coating for Typical Interior and/or Exterior Locations: Provide metal components
zinc-coated (galvanized) and/or zinc-iron alloy-coated (galvannealed) by the hot-dip
process in accordance with ASTM A653/A653M, with manufacturer's standard coating
thickness, unless noted otherwise for specific hollow metal doors and frames.

a. Based on SDI Standards: Provide at least A40/ZF120 (galvannealed) when
necessary, coating not required for typical interior door applications, and at least
AB0/ZF 180 (galvannealed) for corrosive, storage and factory locations.

Hollow Metal Panels: Same construction, performance, and finish as doors.

C. Combined Requirements: If a particular door and frame unit is indicated to comply with
more than one type of requirement, comply with the specified requirements for each type;
for instance, an exterior door that is also indicated as being sound-rated must comply with
the requirements specified for exterior doors and for sound-rated doors; where two
requirements conflict, comply with the most stringent.

2.03 HOLLOW METAL DOORS
A. Door Finish: Factory primed and field finished.

B. Fire-Rated Doors:

1. Based on SDI Standards: ANSI/SDI A250.8 (SDI-100).

a. Level 1 - Standard-duty.

b. Physical Performance Level C, 250,000 cycles; in accordance with ANSI/SDI
A250.4.

¢.  Model 1 - Full Flush.

d. Door Face Metal Thickness: 20 gauge, 0.032 inch, minimum.

e. Zinc Coating: A 40 /ZF 120 galvannealed coating; ASTM AG53/A653M.

2. Fire Rating: As indicated on Door Schedule, tested in accordance with UL 10C and
NFPA 252 ("positive pressure fire tests").

3. Temperature-Rise Rating (TRR) Across Door Thickness: In accordance with local
building code and authorities having jurisdiction.

4.  Provide units listed and labeled by UL (DIR) or ITS (DIR).

a. Attach fire rating label to each fire rated unit.

5. Smoke and Draft Control Doors (Indicated with letter "S" on Drawings and/or Door
Schedule): Self-closing or automatic closing doors in accordance with NFPA 80 and
NFPA 105, with fire-resistance-rated wall construction rated the same or greater than
the fire-rated doors, and the following;

a. Maximum Air Leakage: 3.0 cfm/sq ft of door opening at 0.10 inch w.g. pressure,
when tested in accordance with UL 1784 at both ambient and elevated
temperatures.

b. Gasketing: Provide gasketing or edge sealing as necessary o achieve leakage
limit.

c. Label: Include the "S" label on fire-rating label of door.

6. Door Core Material: Mineral board.

7. Glazing Type: As dictated by door rating and opening size.

8. Door Thickness: 1-3/4 inches, nominal.

2.04 HOLLOW METAL FRAMES
A.  Comply with standards and/or custom guidelines as indicated for corresponding door in
accordance with applicable door frame requirements.
B. Frame Finish: Factory primed and field finished.

C. Exterior Door Frames: Full profile/continuously welded type.
1. Galvanizing: Components hot-dipped zinc-iron alloy-coated (galvannealed) in
accordance with ASTM A653/A653M, with A60/ZF180 coating.
2. Frame Metal Thickness: 16 gauge, 0.053 inch, minimum.
3.  Weatherstripping: Separate, see Section 08 71 00.

D. Door Frames, Fire-Rated: Full profile/continuously welded type.
1. Fire Rating: Same as door, labeled.

w
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2. Frame Metal Thickness: 18 gauge, 0.042 inch, minimum.

E. Provide mortar guard boxes for hardware cut-outs in frames to be installed in masonry or to
be grouted.

F. Frames in Masonry Walls: Size to suit masonry coursing with head member 4 inches high
to fill opening without cutting masonry units.

G. Frames Wider than 48 inches: Reinforce with steel channel fitted tightly into frame head,
flush with top.

2,05 FINISHES
A. Primer: Rust-inhibiting, complying with ANSI/SDI A250.10, door manufacturer's standard.
B. Bituminous Coating: Cold-applied asphalt mastic, compounded for 15 mil, 0.015 inch dry

film thickness (DFT) per coat; provide inert-type noncorrosive compound free of asbestos
fibers, sulfur components, and other deleterious impurities, applied to bottom 6 inches of
concealed surfaces at exterior door frames.

1. Fire-Rated Frames: Comply with fire rating requirements indicated.

2.06 ACCESSORIES

A

D.

E.

Astragals and Edges for Double Doors: Pairs of door astragals, and door edge sealing and

protection devices.

1. UL listed products in compliance with requirements of authorities having jurisdiction.

2.  Provide surface mounted astragal to cover or fill space for full door height between
pair of doors or door and adjacent jamb.

3. Astragal Type: Overlapping, flat-shaped, with coordinator for proper door closing
sequence, and with automatic locking, cutouts for other door hardware, and sealing
gasket.

4. Edge Type: Beveled edge

5.  Material: Stainless steel.

6. Provide non-corroding fasteners at exterior locations.

Mechanical Fasteners for Concealed Metal-to-Metal Connections: Self-drilling, self-tapping,
steel with electroplated zinc finish.

Grout for Frames: Mortar grout complying with ASTM C476 with maximum slump of 4
inches as measured in accordance with ASTM C143/C143M for hand troweling in place;
plaster grout and thinner pumpable grout are prohibited.

Silencers: Resilient rubber, fitted into drilled hole; provide three on strike side of single
door, three on center mullion of pairs, and two on head of pairs without center mullions.

Temporary Frame Spreaders: Provide for factory- or shop-assembled frames.

PART 3 EXECUTION
3.01 EXAMINATION

A
B.
C.

Verify existing conditions before starting work.
Verify that opening sizes and tolerances are acceptable.
Verify that finished walls are in plane to ensure proper door alignment.

3.02 PREPARATION

A.

Coat inside of frames to be installed in masonry or to be grouted, with bituminous coating,
prior to installation.

3.03 INSTALLATION

A. Install doors and frames in accordance with manufacturer's instructions and related
requirements of specified door and frame standards or custom guidelines indicated.

B. Install fire rated units in accordance with NFPA 80.

C. Coordinate frame anchor placement with wall construction.

D. Grout frames in masonry construction, using hand trowel methods; brace frames so that
pressure of grout before setting will not deform frames.

E. Install door hardware as specified in Section 08 71 00.
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1. Comply with recommended practice for hardware placement of doors and frames in
accordance with ANSI/SDI A250.6 or NAAMM HMMA 861.

F. Comply with glazing installation requirements of Section 08 80 00.
G. Coordinate installation of electrical connections to electrical hardware items.
H. Touch up damaged factory finishes.

3.04 TOLERANCES

A. Clearances Between Door and Frame: Comply with related requirements of specified

frame standards or custom guidelines indicated in accordance with SDI 117 or NAAMM
HMMA 861.

B. Maximum Diagonal Distortion: 1/16 inch measured with straight edge, corner to corner.
3.05 ADJUSTING

A. Adjust for smooth and balanced door movement.

B. Adjust sound control doors so that seals are fully engaged when door is closed.

C. Test sound control doors for force to close, latch, and unlatch; adjust as necessary in
compliance with requirements.

3.06 SCHEDULE
A. Refer to Door and Frame Schedule on the drawings.
END OF SECTION
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SECTION 08 71 00
DOOR HARDWARE

PART 1 GENERAL
1.01 SECTION INCLUDES

A
B.
C.
D.

Hardware for wood, aluminum, and hollow metal doors.
Hardware for fire-rated doors.

Thresholds.

Weatherstripping and gasketing.

1.02 RELATED REQUIREMENTS
1.03 REFERENCE STANDARDS

A.

B.
C.

o
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ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design
2010.

BHMA (CPD) - Certified Products Directory Current Edition.
BHMA A156.1 - American National Standard for Butts and Hinges 20186.

BHMA A156.2 - American National Standard for Bored and Preassembled Locks & Latches
2017.

BHMA A156.3 - American National Standard for Exit Devices 2014.

BHMA A156.4 - American National Standard for Door Controls - Closers 2013.
BHMA A156.7 - American National Standard for Template Hinge Dimensions 2016.
BHMA A156.16 - American National Standard for Auxiliary Hardware 2018.

BHMA A156.18 - American National Standard for Materials and Finishes 2016.

BHMA A156.22 - American National Standard for Door Gasketing and Edge Seal Systems
Sponsor 2017.

BHMA A156.26 - American National Standard for Continuous Hinges 2017.

BHMA A156.115 - American National Standard for Hardware Preparation in Steel Doors
and Steel Frames 2016.

ICC A117.1 - Accessible and Usable Buildings and Facilities 2017.
ITS (DIR) - Directory of Listed Products current edition.
NFPA 80 - Standard for Fire Doors and Other Opening Protectives 2018.

NFPA 101 - Life Safety Code Most Recent Edition Adopted by Authority Having Jurisdiction,
Including All Applicable Amendments and Supplements.

NFPA 105 - Standard for Smoke Door Assemblies and Other Opening Protectives 2019.
NFPA 252 - Standard Methods of Fire Tests of Door Assemblies 2017.
UL (DIR) - Online Certifications Directory Current Edition.

UL 10C - Standard for Positive Pressure Fire Tests of Door Assemblies Current Edition,
Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

-A.  Coordinate the manufacture, fabrication, and installation of products that door hardware is
instalied on.
B. Sequence installation to ensure utility connections are achieved in an orderly and
expeditious manner.
C. Furnish templates for door and frame preparation to manufacturers and fabricators of
products requiring internal reinforcement for door hardware.
D. Keying Requirements Meeting:
1. Attendance Required:
2.  Agenda:
3. Incorporate "Keying Requirements Meeting" decisions into keying submittal upon
review of door hardware keying system including, but not limited to, the following:
12/23/2021 087100 -1 Door Hardware
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4. Record minutes and distribute copies within two days after meeting to participants,
with two copies to Architect, Owner, participants, and those affected by decisions
made.

5. Deliver established keying requirements to manufacturers.

1.05 SUBMITTALS
A. See Divison 1 for submittal procedures.

B. Product Data: Manufacturer's catalog literature for each type of hardware, marked to
clearly show products to be furnished for this project, and includes construction details,
material descriptions, finishes, and dimensions and profiles of individual components.

C. Shop Drawings - Door Hardware Schedule: Submit detailed listing that includes each item
of hardware to be installed on each door. Use door numbering scheme as included in
Contract Documents.

1. List groups and suffixes in proper sequence.

2. Provide complete description for each door listed.

3. Provide manufacturer's and product names, and catalog numbers; include functions,
types, styles, sizes and finishes of each item.

4. Include account of abbreviations and symbols used in schedule.

D. Manufacturer's Installation Instructions: Indicate special procedures and perimeter
conditions requiring special attention.

E. Maintenance Data: Include data on operating hardware, lubrication requirements, and
inspection procedures related to preventative maintenance.

F. Keying Schedule:
1. Submit 1 copy of Keying Schedule in compliance with requirements established during
Keying Requirements Meeting unless otherwise indicated.

G. Warranty: Submit manufacturer's warranty and ensure that forms have been completed in
Owner's name and registered with manufacturer.

1.06 QUALITY ASSURANCE

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

B. [Installer Qualifications: Company specializing in performing work of the type specified for
commercial door hardware with at least three years of documented experience.

C. Supplier Qualifications: Company with certified Architectural Hardware Consultant (AHC)
and Electrified Hardware Consultant (EHC) to assist in work of this section.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Package hardware items individually; label and identify each package with door opening
code to match door hardware schedule.

1.08 WARRANTY
A. See Division 1 for additional warranty requirements.

B. Warranty against defects in material and workmanship for period indicated, from Date of
Substantial Completion.
1. Closers: Five years, minimum.
2. Exit Devices: Three years, minimum.
3. Locksets and Cylinders: Three years, minimum.
4.  Other Hardware: Two years, minimum.

PART 2 PRODUCTS
2.01 DESIGN AND PERFORMANCE CRITERIA

A. Provide specified door hardware as required to make doors fully functional, compliant with
applicable codes, and secure to extent indicated.

B. Provide individual items of single type, of same model, and by same manufacturer.
C. Provide door hardware products that comply with the following requirements:
1. Applicable provisions of federal, state, and local codes.

2. Accessibility: ADA Standards and ICC A117.1.
3. Applicable provisions of NFPA 101.
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4. Fire-Rated Doors: NFPA 80, listed and labeled by qualified testing agency for fire
protection ratings indicated, based on testing at positive pressure in accordance with
NFPA 252 or UL 10C.

5. Hardware on Fire-Rated Doors: Listed and classified by UL (DIR), ITS (DIR), or
testing firm acceptable to authorities having jurisdiction as suitable for application
indicated.

6. Listed and certified compliant with specified standards by BHMA (CPD).

7.  Auxiliary Hardware: BHMA A156.16.

8. Hardware Preparation for Steel Doors and Steel Frames: BHMA A156.115.

D. Fasteners:

1. Provide fasteners of proper type, size, quantity, and finish that comply with

commercially recognized standards for proposed applications.

a. Aluminum fasteners are not permitted.

b. Provide phillips flat-head screws with heads finished to match door surface
hardware unless otherwise indicated.

2. Provide machine screws for attachment to reinforced hollow metal and aluminum
frames.

a. Self-drilling (Tek) type screws are not permitted.

3. Provide stainless steel machine screws and lead expansion shields for concrete and
masonry substrates.

4. Provide wall wing inserts for hollow wall construction.

5. Fire-Rated Applications: Comply with NFPA 80.

a. Provide wood or machine screws for hinges mortised to doors or frames, strike
plates to frames, and closers to doors and frames.

b. Provide steel through bolts for attachment of surface mounted closers, hinges, or
exit devices to door panels unless proper door blocking is provided.

6. Concealed Fasteners: Do not use through or sex bolt type fasteners on door panel
sides indicated as concealed fastener locations, unless otherwise indicated.

2.02 HINGES
A. Hinges: Comply with BHMA A156.1, Grade 1.

1. Butt Hinges: Comply with BHMA A156.1 and BHMA A156.7 for templated hinges.
a. Provide hinge width required to clear surrounding trim.

2. Continuous Hinges: Comply with BHMA A156.26.

3. Provide hinges on every swinging door.

4. Provide five-knuckle full mortise butt hinges unless otherwise indicated.

5. Provide ball-bearing hinges at each door.

6. Provide non-removable pins on each door.

7. Provide following quantity of butt hinges for each door:

a. Doors From 60 inches High up to 90 inches High: Three hinges.

2.03 EXIT DEVICES
A. Exit Devices: Comply with BHMA A156.3, Grade 1.

ok wh =
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Lever design to match lockset trim.

Provide cylinder with cylinder dogging or locking trim.

Provide exit devices properly sized for door width and height.

Provide strike as recommended by manufacturer for application indicated.

Provide less bottom rod (LBR) at scheduled locations to eliminate use of floor
mounted strikes.

Provide UL (DIR) listed exit device assembilies for fire-rated doors.

For electrical options, provide quick connect plug-in pre-wired connectors.

Provide UL listed Fire Rated devices at rated exit doors scheduled to receive an exit
device.

2.04 CYLINDRICAL LOCKS
A. Cylindrical Locks (Bored): Comply with BHMA A156.2, Grade 1, 4000 Series.

1.
2.
3.

12/23/2021
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4. Strikes: Provide manufacturer's standard strike for each latchset or lockset with strike

box and curved lip extending to protect frame in compliance with indicated

requirements.

a. Finish: To match lock or latch.

b. Flat-Lip Strikes: Provide for locks with three piece antifriction latchbolts as
recommended by manufacturer.

c. Extra-Long-Lip Strikes: Provide for locks used on frames with applied wood
casing trim.

d. Aluminum-Frame Strike Box: Provide strike box fabricated for use with aluminum
framing by framing manufacturer.

e. Rabbet Front and Strike: Provide on locksets for use with rabbeted meeting rails.

Provide a lock for each door, unless otherwise indicated that lock is not required.

Provide an office lockset for swinging door where hardware set is not indicated.

Trim: Provide lever handle or pull trim on outside of each lock, unless otherwise

indicated.

2.05 COORDINATORS

A. Coordinators: Provide on doors having closers and self-latching or automatic flush bolts to
ensure that inactive door leaf closes before active door leaf.
1. Type: Bar, uniess otherwise indicated.
2. Material: Stainless steel, unless otherwise indicated.
3. Ensure that coordination of other door hardware affected by placement of coordinators
and carry bar is applied properly for completely operable instaliation.

2.06 CLOSERS

A. Closers: Comply with BHMA A156.4, Grade 1.

1. Type: Surface mounted to door.

2. Provide cushioned door closer on each exterior door.

3. Provide door closer on each fire-rated and smoke-rated door.
a. Spring hinges are not an acceptable self-closing device, unless otherwise

indicated.

4.  Where an overlapping astragal is included on pairs of swinging doors, provide
coordinator to ensure door leaves close in proper order.

5. At corridor entry doors, mount closer on room side of door.

6. At outswinging exterior doors, mount closer on interior side of door.

2.07 DOOR HOLDERS

A. Door Holders: Comply with BHMA A156.16, Grade 1.
1. Provide surface mounted door holders when wall or floor stop is not applicable and
hold-open device is mounted on door.
2. Type: Lever, or kick down stop, with rubber bumper at bottom end.
3. Material: Stainless steel.

2.08 ASTRAGALS

A. Astragals: Comply with BHMA A156.22.
1. Provide surface mounted astragal to cover or fill space for full door height between
pair of doors.
2.  Type: Split, two parts, and with sealing gasket.
3. Material: Steel.
4. Provide non-corroding fasteners at exterior [ocations.

2.09 WEATHERSTRIPPING AND GASKETING

A. Weatherstripping and Gasketing: Comply with BHMA A156.22.

Head and Jamb Type: Adjustable.

Door Sweep Type: Encased in retainer.

Material: Aluminum, with brush weatherstripping.

Provide gasketing for smoke and draft control doors (Indicated as "S" on Drawings)

that complies with local codes, requirements of assemblies tested in accordance with

UL 1784.

5. Provide weathersiripping on each exterior door at head, jambs, and meeting stiles of
door pairs, unless otherwise indicated; .
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6. Provide door bottom sweep on each exterior door, unless otherwise indicated.
7. Provide door head drip on each exterior door, unless otherwise indicated.

2.10 SILENCERS

A. Silencers: Provide at equal locations on door frame to mute sound of door's impact upon
closing.
1. Single Door: Provide three on strike jamb of frame.
2. Pair of Doors: Provide two on head of frame, one for each door at latch side.
3. Material: Rubber, gray color.

2.11 FINISHES

A. Finishes: Provide door hardware of same finish, unless otherwise indicated.
1. Primary Finish: 630; satin stainless steel, with stainless steel 300 series base material
(former US equivalent US32D); BHMA A156.18.

PART 3 EXECUTION
3.01 EXAMINATION

A. Verify that doors and frames are ready to receive this work; labeled, fire-rated doors and
frames are properly installed, and dimensions are as indicated on shop drawings.

B. Verify that electric power is available to power operated devices and of correct
characteristics.

3.02 INSTALLATION
A. Install hardware in accordance with manufacturer's instructions and applicable codes.

B. Install hardware on fire-rated doors and frames in accordance with applicable codes and
NFPA 80.

C. Install hardware for smoke and draft control doors in accordance with NFPA 105.
Use templates provided by hardware item manufacturer.

E. Do not install surface mounted items until application of finishes to substrate are fully
completed.

F. Door Hardware Mounting Heights: Distance from finished floor to center line of hardware
item. As indicated in following list, unless noted otherwise on drawings.
1. Mounting heights in compliance with ADA Standards:
a. Exit Devices: 40-5/16 inch.

G. Set exterior door thresholds with full-width bead of elastomeric sealant at each point of
contact with floor providing a continuous weather seal; anchor thresholds with stainless
steel countersunk screws.

1. Refer to Section 07 92 00 for additional requirements.

3.03 ADJUSTING

A. Adjust work under provisions of Division 1.

B. Adjust hardware for smooth operation.

C. Adjust gasketing for complete, continuous seal; replace if unable to make complete seal.
3.04 CLEANING

A. Clean finished hardware in accordance with manufacturer's written instructions after final
adjustments have been made.

o

B. Clean adjacent surfaces soiled by hardware installation.

C. Replace items that cannot be cleaned to manufacturer's level of finish quality at no
additional cost.

3.05 PROTECTION
A. Protect finished Work under provisions of Division 1.
B. Do not permit adjacent work to damage hardware or finish.
END OF SECTION
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SECTION 09 91 13
EXTERIOR PAINTING

PART 1 GENERAL
1.01 SECTION INCLUDES

A.
B.
C.

Surface preparation.
Field application of paints.

Scope: Finish exterior surfaces exposed to view, unless fully factory-finished and unless
otherwise indicated.

Do Not Paint or Finish the Following ltems:

1.  ltems factory-finished unless otherwise indicated; materials and products having
factory-applied primers are not considered factory finished.

2. Items indicated to receive other finishes.

3. ltems indicated to remain unfinished.

4. Fire rating labels, equipment serial number and capacity labels, and operating parts of
equipment.

5. Stainless steel, anodized aluminum, bronze, terne-coated stainless steel, zinc, and
lead.

6. Floors, unless specifically indicated.

7. Pipes, ducts, and conduits.

1.02 DEFINITIONS

A.

Comply with ASTM D16 for interpretation of terms used in this section.

1.03 REFERENCE STANDARDS

A.

B.

=
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H.

40 CFR 59, Subpart D - National Volatile Organic Compound Emission Standards for

- Architectural Coatings; U.S. Environmental Protection Agency current edition.

ASTM D16 - Standard Terminology for Paint, Related Coatings, Materials, and Applications
2019.

ASTM D4258 - Standard Practice for Surface Cleaning Concrete for Coating 2005
(Reapproved 2017).

MPI (APSM) - Master Painters Institute Architectural Painting Specification Manual Current
Edition.

SSPC-SP 1 - Solvent Cleaning 2015, with Editorial Revision (2016).
SSPC-SP 2 - Hand Tool Cleaning 2018.

SSPC-SP 6 - Commercial Blast Cleaning 2007.

SSPC-SP 13 - Surface Preparation of Concrete 1997 (Reaffirmed 2003).

1.04 SUBMITTALS

A
B.

See Division 1 for submittal procedures.

Product Data: Provide complete list of products to be used, with the following information

for each:

1. Manufacturer's name, product name and/or catalog number, and general product
category (e.g. "alkyd enamel").

2. MPI product number (e.g. MPI #47).

3.  Cross-reference to specified paint system(s) product is to be used in; include
description of each system.

4. Manufacturer's installation instructions.

Samples: Submit three paper "draw down" samples, 8-1/2 by 11 inches in size, illustrating

range of colors available for each finishing product specified.

1. Where sheen is specified, submit samples in only that sheen.

2. Where sheen is not specified, discuss sheen options with Architect before preparing
samples, to eliminate sheens not required.

Certification: By manufacturer that paints and finishes comply with VOC limits specified.
Manufacturer's Instructions: Indicate special surface preparation procedures.



Maintenance Data: Submit data including finish schedule showing where each
product/color/finish was used, product technical data sheets, material safety data sheets
(MSDS), care and cleaning instructions, touch-up procedures, repair of painted and finished
surfaces, and color samples of each color and finish used.

G. Maintenance Materials: Furnish the following for Owner's use in maintenance of project.

1.
2.

3.

See Division 1 for additional provisions.

Extra Paint and Finish Materials: 1 gallon of each color; from the same product run,
store where directed. ,

Label each container with color in addition to the manufacturer's label.

1.05 QUALITY ASSURANCE

A.  Manufacturer Qualifications: Company specializing in manufacturing the products
specified, with minimum three years documented experience.

B. Applicator Qualifications: Company specializing in performing the type of work specified
with minimum 5 years experience and approved by manufacturer.

1.06 DELIVERY, STORAGE, AND HANDLING
Deliver products to site in sealed and labeled containers; inspect to verify acceptability.

Container Label: Include manufacturer's name, type of paint, brand name, lot number,
brand code, coverage, surface preparation, drying time, cleanup requirements, color
designation, and instructions for mixing and reducing.

Paint Materials: Store at minimum ambient temperature of 45 degrees F and a maximum of
90 degrees F, in ventilated area, and as required by manufacturer's instructions.

1.07 FIELD CONDITIONS

A
B.

C.

A.

B.

C.

D.

E.

Do not apply materials when surface and ambient temperatures are outside the paint
product manufacturer's temperature ranges.

Follow manufacturer's recommended procedures for producing best results, including
testing of substrates, moisture in substrates, and humidity and temperature limitations.

Do not apply exterior paint and finishes during rain or snow, or when relative humidity is
outside the humidity ranges required by the paint product manufacturer.

Minimum Application Temperatures for Latex Paints: 50 degrees F for exterior; unless
required otherwise by manufacturer's instructions.

Provide lighting level of 80 ft candles measured mid-height at substrate surface.
PART 2 PRODUCTS
2.01 PAINTS AND FINISHES - GENERAL

A. Paints and Finishes: Ready-mixed, unless required to be a field-catalyzed paint.

1.

4.

5.

Provide paints and finishes of a soft paste consistency, capable of being readily and
uniformly dispersed to a homogeneous coating, with good flow and brushing
propetties, and capable of drying or curing free of streaks or sags.

Provide materials that are compatible with one another and the substrates indicated
under conditions of service and application, as demonstrated by manufacturer based
on testing and field experience.

For opaque finishes, tint each coat including primer coat and intermediate coats, one-
half shade lighter than succeeding coat, with final finish coat as base color.

Supply each paint material in quantity required to complete entire project's work from a
single production run.

Do not reduce, thin, or dilute paint or finishes or add materials unless such procedure
is described explicitly in manufacturer's product instructions.

Volatile Organic Compound (VOC) Content:

1.

Provide paints and finishes that comply with the most stringent requirements specified

in the following:

a. 40 CFR 59, Subpart D--National Volatile Organic Compound Emission Standards
for Architectural Coatings.

Determination of VOC Content: Testing and calculation in accordance with 40 CFR

59, Subpart D (EPA Method 24), exclusive of colorants added to a tint base and water

added at project site; or other method acceptable to authorities having jurisdiction.



C. Flammability: Comply with applicable code for surface burning characteristics.

D. Sheens: Provide the sheens specified; where sheen is not specified, sheen will be selected
later by Architect from the manufacturer's full line.

E. Colors: To be selected from manufacturer's full range of available colors.
1. Selection to be made by Architect after award of contract.
2. Allow for minimum of three colors for each system, unless otherwise indicated, without
additional cost to Owner.
3. Extend colors to surface edges; colors may change at any edge as directed by
Architect.

2.02 PAINT SYSTEMS - EXTERIOR

A. Paint E-OP - Exterior Surfaces to be Painted, Unless Otherwise Indicated: Including
concrete and primed metal.
1. Two top coats and one coat primer.
2. Top Coat(s): Exterior latex enamel.

B. Paint CE-OP-3L - Masonry/Concrete, Opaque, Latex, 3 Coat:
1. One coat of block filler.
2. Semi-gloss: Two coats of latex enamel.

C. Paint ME-OP-3A - Ferrous Metals, Unprimed, Alkyd, 3 Coat:
1. One coat of alkyd primer.
2.  Gloss: Two coats of alkyd enamel.
3. Semi-gloss: Two coats of alkyd enamel.

D. Paint MgE-OP-3A - Galvanized Metals, Alkyd, 3 Coat:
1. One coat galvanize primer.
2. Gloss: Two coats of alkyd enamel.
3. Semi-gloss: Two coats of alkyd enamel.

2.03 PRIMERS

A. Primers: Provide the following unless other primer is required or recommended by
manufacturer of top coats.
1. Interior/Exterior Latex Block Filler.
2. Anti-Corrosive Alkyd Primer for Metal.
3.  Interior/Exterior Quick Dry Alkyd Primer for Metal.
4.  Alkyd Primer for Galvanized Metal.

2.04 ACCESSORY MATERIALS

A. Accessory Materials: Provide primers, sealers, cleaning agents, cleaning cloths, sanding
materials, and clean-up materials as required for final completion of painted surfaces.

B. Patching Material: Latex filler.

C. Fastener Head Cover Material: Latex filler.
PART 3 EXECUTION
3.01 EXAMINATION

A. Do not begin application of paints and finishes until substrates have been properly
prepared.

B. Verify that surfaces are ready to receive work as instructed by the product manufacturer.

C. Examine surfaces scheduled to be finished prior to commencement of work. Report any
condition that may potentially effect proper application.

D. If substrate preparation is the responsibility of another installer, notify Architect of
unsatisfactory preparation before proceeding.

E. Test shop-applied primer for compatibility with subsequent cover materials.

F. Measure moisture content of surfaces using an electronic moisture meter. Do not apply
finishes unless moisture content of surfaces are below the foliowing maximums:
1. Masonry, Concrete, and Concrete Masonry Units: 12 percent.

3.02 PREPARATION
A. Clean surfaces thoroughly and correct defects prior to application.
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K.

Prepare surfaces using the methods recommended by the manufacturer for achieving the
best result for the substrate under the project conditions.

Remove or repair existing paints or finishes that exhibit surface defects.

Remove or mask surface appurtenances, including electrical plates, hardware, light fixture
trim, escutcheons, and fittings, prior to preparing surfaces for finishing.

Seal surfaces that might cause bleed through or staining of topcoat.

Remove mildew from impervious surfaces by scrubbing with solution of tetra-sodium
phosphate and bleach. Rinse with clean water and allow surface to dry.

Concrete:

1.  Remove release agents, curing compounds, efflorescence, and chalk. Do not coat
surfaces if moisture content or alkalinity of surfaces to be coated exceeds that
permitted in manufacturer's written instructions.

2. Clean surfaces with pressurized water. Use pressure range of 1,500 to 4,000 psi at 6
to 12 inches. Allow to dry.

3. Clean concrete according to ASTM D4258. Allow to dry.

4, Prepare surface as recommended by top coat manufacturer and according to SSPC-
SP 13.

Masonry:

1. Remove efflorescence and chalk. Do not coat surfaces if moisture content or alkalinity
of surfaces or if alkalinity of mortar joints exceed that permitted in manufacturer's
written instructions. Allow to dry.

Prepare surface as recommended by top coat manufacturer.

Clean surfaces with pressurized water. Use pressure range of 600 to 1,500 psi at 6 to
12 inches. Allow to dry.

Galvanized Surfaces:

1. Remove surface contamination and oils and wash with solvent according to SSPC-SP
1.

2. Prepare surface according to SSPC-SP 2.

Ferrous Metal:

1. Solvent clean according to SSPC-SP 1.

2. Shop-Primed Surfaces: Sand and scrape to remove loose primer and rust. Feather
edges to make touch-up patches inconspicuous. Clean surfaces with solvent. Prime
bare steel surfaces. Re-prime entire shop-primed item.

3.  Remove rust, loose mill scale, and other foreign substances using using methods
recommended in writing by paint manufacturer and blast cleaning according to SSPC-
SP 6 "Commercial Blast Cleaning". Protect from corrosion until coated.

Metal Doors to be Painted: Prime metal door top and bottom edge surfaces.

@nN

3.03 APPLICATION

A.

B.
C.

D.
E.

F.

Apply products in accordance with manufacturer's written instructions and
recommendations in "MP! Architectural Painting Specification Manual”.

Where adjacent sealant is to be painted, do not apply finish coats until sealant is applied.

Do not apply finishes to surfaces that are not dry. Allow applied coats to dry before next
coat is applied.

Apply each coat to uniform appearance.

Vacuum clean surfaces of loose particles. Use tack cloth to remove dust and particles just
prior to applying next coat.

Reinstall electrical cover plates, hardware, light fixture trim, escutcheons, and fittings
removed prior to finishing.

3.04 FIELD QUALITY CONTROL

A.

See Division 1 for general requirements for field inspection.

3.05 CLEANING

A.

Collect waste material that could constitute a fire hazard, place in closed metal containers,
and remove daily from site.
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3.06 PROTECTION
A. Protect finishes until completion of project.
B. Touch-up damaged finishes after Substantial Completion.
END OF SECTION
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SECTION 23 05 29
HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Support and attachment components for equipment, piping, and other HYAC/hydronic work.
1.02 RELATED REQUIREMENTS
A. Section 03 30 00 - Cast-in-Place Concrete: Concrete equipment pads.
1.03 REFERENCE STANDARDS

A. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on lron
and Steel Products 2017.

B. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware 2016a.

C. ASTM A181/A181M - Standard Specification for Carbon Steel Forgings, for General -
Purpose Piping 2014 (Reapproved 2020).

D. ASTM A36/A36M - Standard Specification for Carbon Structural Steel 2019.

E. ASTM A47/A47M - Standard Specification for Ferritic Malleable Iron Castings 1999, with
Editorial Revision (2018).

F. ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on lron and
Steel 2019.

G. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building
Materials 2021a.

H. MFMA-4 - Metal Framing Standards Publication 2004.

. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection,
Application, and Installation 2018.

J. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials Current
Edition, including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate sizes and arrangement of supports and bases with the actual equipment
and components to be installed.

2.  Coordinate the work with other trades to provide additional framing and materials
required for installation.

3. Coordinate compatibility of support and attachment components with mounting
surfaces at the installed locations.

4. Coordinate the arrangement of supports with ductwork, piping, equipment and other
potential confiicts installed under other sections or by others.

5. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

B. Sequencing:
1. Do not install products on or provide attachment to concrete surfaces until concrete
has fully cured in accordance with Section 03 30 00.

1.05 SUBMITTALS
A. See Division 1 for submittal procedures.

B. Product Data: Provide manufacturer's standard catalog pages and data sheets for channel
(strut) framing systems, nonpenetrating rooftop supports, post-installed concrete and
masonry anchors, and thermal insulated pipe supports.

1.06 QUALITY ASSURANCE
A. Comply with applicable building code.

B. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

1.07 DELIVERY, STORAGE, AND HANDLING
Hangers and Supports for
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A. Receive, inspect, handle, and store products in accordance with manufacturer's
instructions.

PART 2 PRODUCTS
2.01 SUPPORT AND ATTACHMENT COMPONENTS
A. General Requirements:

1.
2.

3.

Comply with MSS SP-58.

Provide all required hangers, supports, anchors, fasteners, fittings, accessories, and

hardware as necessary for the complete installation of plumbing work.

Provide products listed, classified, and labeled as suitable for the purpose intended,

where applicable.

Where support and attachment component types and sizes are not indicated, select in

accordance with manufacturer's application criteria as required for the load to be

supported. Include consideration for vibration, equipment operation, and shock loads

where applicable.

Do not use wire, chain, perforated pipe strap, or wood for permanent supports unless

specifically indicated or permitted.

Steel Components: Use corrosion resistant materials suitable for the environment

where installed.

a. Indoor Dry Locations: Use zinc-plated steel or approved equivalent unless
otherwise indicated.

b. Outdoor and Damp or Wet Indoor Locations: Use galvanized steel, stainless
steel, or approved equivalent unless otherwise indicated.

c. Zinc-Plated Steel: Electroplated in accordance with ASTM B633.

d. Galvanized Steel: Hot-dip galvanized after fabrication in accordance with ASTM
A123/A123M or ASTM A153/A153M.

B. Metal Channel (Strut) Framing Systems: Factory-fabricated continuous-slot metal channel
(strut) and associated fittings, accessories, and hardware required for field-assembly of
supports.

1.
2.

3.
4,

Comply with MFMA-4,

Channel Materiai:

a. Indoor Dry Locations: Use painted steel, zinc-plated steel, or galvanized steel.
b. Outdoor and Damp or Wet Indoor Locations: Use galvanized steel.

Minimum Channel Thickness: Steel sheet, 12 gauge, 0.1046 inch.

Minimum Channel Dimensions: 1-5/8 inch width by 13/16 inch height.

C. Hanger Rods: Threaded zinc-plated steel unless otherwise indicated.

1.

Minimum Size, Unless Otherwise Indicated or Required:

a. Equipment Supports: 1/2 inch diameter.

b. Piping up to 1inch (27 mm) nominal: 1/4 inch diameter.

¢. Piping larger than 1 inch (27 mm) nominal: 3/8 inch diameter.
d. Trapeze Support for Multiple Pipes: 3/8 inch diameter.

D. Thermal Insulated Pipe Supports:

1.

General Construction and Requirements:

a. Insulated pipe supports to be provided at hanger, support, and guide locations on
pipe requiring insulation or additional support.

b. Surface Burning Characteristics: Flame spread index/smoke developed index of
5/30, maximum, when tested in accordance with ASTM E84 or UL 723.

¢. Pipe supports to be provided for nominally sized, 1/2 inch to 30 inch iron pipes.

d. Insulation inserts fo consist of rigid polyisocyanurate (urethane) or Calcium
silicate insulation surrounded by a galvanized steel protection shield with a
minimum 180-degree coverage on bottom supported piping and full 360-degree
coverage on clamped piping..

E. Pipe Supports:

1.

2.

12123/2021

Liquid Temperatures Up To 122 degrees F:

a. Overhead Support: MSS SP-58 Types 1, 3 through 12.
b.  Support From Below: MSS SP-58 Types 35 through 38.
Operating Temperatures from 122 to 446 degrees F:

Hangers and Supports for
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a. Overhead Support: MSS SP-58 Type 1 or 3 through 12, with appropriate saddle
of MSS SP-58 Type 40 for insulated pipe.

b. Roller Support: MSS SP-58 Types 41 or 43 through 486, with appropriate saddle
of MSS SP-58 Type 39 for insulated pipe.

¢. Sliding Support: MSS SP-58 Types 35 through 38.

F. Beam Clamps: MSS SP-58 Types 19 through 23, 25 or 27 through 30 based on required

load.
1.
2.

Material: ASTM A36/A36M carbon steel or ASTM A181/A181M forged steel.
Provide clamps with hardened steel cup-point set screws and lock-nuts for anchoring
in place.

G. Riser Clamps: MSS SP-58 Type 8, carbon steel riser clamp.

1.
2.

Provide copper plated clamps for copper tubing support.
For insulated pipe runs, provide two bolt-type clamps designed for installation under
insulation.

H. Strut Clamps: Two-piece pipe clamp.

I.  Insulation Clamps: Two bolt-type clamps designed for installation under insulation.

J.  Pipe Hangers: For a given pipe run, use hangers of the same type and material.

1.
2.

Material: Malleable iron, ASTM A47/A47M; or carbon steel, ASTM A36/A36M.
Provide coated or plated hangers to isolate steel hangers from dissimilar metal tube or
pipe.

K. Intermediate Pipe Guides: Use pipe clamps with oversize pipe sleeve that provides
clearance around pipe.

1.
2.

oghs®

Pipe Diameter 6 inches and Smaller: Provide minimum clearance of 0.16 inch.
Pipe Diameter 8 inches: Provide U-bolts with double nuts providing minimum
clearance of 0.28 inch.

Pipe Diameter 8 inches: 0.625 inch U-bolt.

Pipe Diameter 10 inches: 0.75 inch U-bolt.

Pipe Diameter 12 to 16 inches: 0.875 inch U-bolt.

Pipe Diameter 18 to 30 inches: 1 inch U-bolt.

L. Dielectric Barriers: Provide between metallic supports and metaliic piping and associated
items of dissimilar type; acceptable dielectric barriers include rubber or plastic sheets or
coatings attached securely to pipe or item.

M. Nonpenetrating Rooftop Supports for Low-Siope Roofs:

1.

2.

3.

4.

Provide steel pedestals with thermoplastic or rubber base that rest on top of roofing
membrane, not requiring any attachment to the roof structure and not penetrating the
roofing assembly, with support fixtures as specified.

Base Sizes: As required to distribute load sufficiently to prevent indentation of roofing
assembly.

Attachment/Support Fixtures: As recommended by manufacturer, same type as
indicated for equivalent indoor hangers and supports.

Mounting Height: Provide minimum clearance of 6 inches under supported
component to top of roofing.

N. Pipe Insulation Protection Shields:

1.
2.
3.
4.

MSS SP-58 Type 40.

Shield Material: Galvanized carbon steel of not less than 18-gauge.
For use on insulated pipe with outer diamter 2-1/2-inch and larger.
Minimum Shield Length: 12-inches.

0. Anchors and Fasteners:

1.

Noo~obd
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Unless otherwise indicated and where not otherwise restricted, use the anchor and
fastener types indicated for the specified applications.

Concrete: Use preset concrete inserts, expansion anchors, or screw anchors.
Solid or Grout-Filled Masonry: Use expansion anchors or screw anchors.

Hollow Masonry: Use toggle bolts.

Hollow Stud Walis: Use toggle bolts.

Steel: Use beam clamps, machine bolts, or welded threaded studs.

Sheet Metal: Use sheet metal screws.

Hangers and Supports for

HV/AD Dinina e Tt

230529-3



Wood: Use wood screws.

Plastic and lead anchors are not permitted.

0. Preset Concrete Inserts: Continuous metal channel (strut) and spot inserts specificaily
designed o be cast in concrete ceilings, walls, and floors.

a. Comply with MFMA-4.

b. Channel Material: Use galvanized steel.

¢. Manufacturer: Same as manufacturer of metal channel (strut) framing system.

2©e®

PART 3 EXECUTION
3.01 EXAMINATION

A
B.
C.

Verify that field measurements are as indicated.
Verify that mounting surfaces are ready to receive support and attachment components.
Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

A
B.

C.

Install products in accordance with manufacturer's instructions.

Provide independent support from building structure. Do not provide support from piping,
ductwork, conduit, or other systems.

Unless specifically indicated or approved by Architect, do not provide support from
suspended ceiling support system or ceiling grid.

Unless specifically indicated or approved by Architect, do not provide support from roof
deck.

Do not penetrate or otherwise notch or cut structural members without approval of
Structural Engineer.

Provide thermal insulated pipe supports complete with hangers and accessories. Install
thermal insulated pipe supports during the installation of the piping system.

Equipment Support and Attachment:

1. Use metal fabricated supports or supports assembled from metal channel (strut) to
support equipment as required.

2. Use metal channel (strut) secured to studs to support equipment surface-mounted on
hollow stud walls when wall strength is not sufficient to resist pull-out.

3. Use metal channel (strut) to support surface-mounted equipment in wet or damp
locations to provide space between equipment and mounting surface.

4.  Unless otherwise indicated, mount floor-mounted equipment on properly sized 3 inch
high concrete pad constructed in accordance with Section 03 30 00.

5.  Securely fasten floor-mounted equipment. Do not install equipment such that it relies
on its own weight for support.

Preset Concrete Inserts: Use manufacturer-provided closure strips to inhibit concrete
seepagde during concrete pour.

Secure fasteners according to manufacturer's recommended torque settings.
Remove temporary supports.
END OF SECTION

Hangers and Supports for
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SECTION 23 05 53
IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Nameplates.
B. Tags.
C. Stencils.
D. Pipe markers.
E. Ceiling tacks.
1.02 RELATED REQUIREMENTS
A. Section 09 91 23 - Interior Painting: Identification painting.
1.03 REFERENCE STANDARDS
A. ASME A13.1 - Scheme for the Identification of Piping Systems 2020.
B. ASTM D709 - Standard Specification for Laminated Thermosetting Materials 2017.
1.04 SUBMITTALS
A. See Division 1 for submittal procedures.

B. Chart and Schedule: Submit valve chart and schedule, including valve tag number,
location, function, and valve manufacturer's name and model number.

C. Product Data: Provide manufacturers catalog literature for each product required.
D. Manufacturer's Instaliation Instructions: Indicate special procedures, and installation.
E. Project Record Documents: Record actual locations of tagged valves.
PART 2 PRODUCTS
2.01 NAMEPLATES
A. Letter Color: White.
B. Letter Height: 1/2 inch.
C. Background Color: Black.
D

Plastic: 1/16-inch thick plastic laminate, beveled edges, screw mounting. Comply with
ASTM D709.

2,02 TAGS

A. Plastic Tags: Laminated three-layer plastic with engraved black letters on light contrasting
background color. Tag size minimum 1-1/2 inch diameter.

B. Metal Tags: Brass with stamped letters; tag size minimum 1-1/2 inch diameter with smooth
edges.

C. Valve Tag Chart: Typewritten letter size list in anodized aluminum frame.
2.03 STENCILS

A. Stencils: With clean cut symbols and letters of following size:

1. 3/4 to 1-1/4 inch Outside Diameter of Insulation or Pipe: 8 inch long color field, 1/2
inch high letters.

2. 1-1/2 to 2 inch Outside Diameter of Insulation or Pipe: 8 inch long color field, 3/4 inch
high letters.

3. 2-1/2to 6 inch QOutside Diameter of Insulation or Pipe: 12 inch long color field, 1-1/4
inch high letters.

4. 8to 10 inch Outside Diameter of insulation or Pipe: 24 inch long color field, 2-1/2 inch
high letters.

5. Over 10 inch Outside Diameter of Insulation or Pipe: 32 inch long color field, 3-1/2
inch high letters.

6. Ductwork and Equipment: 2-1/2 inch high letters.

B. Stencil Paint: As specified in Section 09 91 23, semi-gloss enamel, colors complying with
ASME A13.1.
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2.04 PIPE MARKERS
A. Color: Comply with ASME A13.1.

B. Plastic Pipe Markers: Factory fabricated, flexible, semi- rigid plastic, preformed to fit around
pipe or pipe covering; minimum information indicating flow direction arrow and identification
of fluid being conveyed.

C. Plastic Tape Pipe Markers: Flexible, vinyl film tape with pressure sensitive adhesive
backing and printed markings.

D. Underground Plastic Pipe Markers: Bright colored continuously printed plastic ribbon tape,
minimum 6 inches wide by 4 mil thick, manufactured for direct burial service.

2.05 CEILING TACKS
A. Description: Steel with 3/4 inch diameter color coded head.

B. Color code as follows:
1. HVAC Equipment: Yellow.
2.  Fire Dampers and Smoke Dampers: Red.
3. Heating/Cooling Valves: Blue.

PART 3 EXECUTION
3.01 PREPARATION
A. Degrease and clean surfaces to receive adhesive for identification materials.
B. Prepare surfaces in accordance with Section 09 91 23 for stencil painting.
3.02 INSTALLATION

A. Install nameplates with corrosive-resistant mechanical fasteners, or adhesive. Apply with
sufficient adhesive to ensure permanent adhesion and seal with clear lacquer.

Install tags with corrosion resistant chain.
Apply stencil painting in accordance with Section 09 91 23.
Install plastic pipe markers in accordance with manufacturer's instructions.

moow

Install plastic tape pipe markers complete around pipe in accordance with manufacturer's
instructions.

Install underground plastic pipe markers 6 to 8 inches below finished grade, directly above

buried pipe. '

G. Use tags on piping 3/4 inch diameter and smaller.

1. ldentify service, flow direction, and pressure,

2. Install in clear view and align with axis of piping.

3. Locate identification not to exceed 20 feet on straight runs including risers and drops,
adjacent to each valve and Tee, at each side of penetration of structure or enclosure,
and at each obstruction.

H. Locate ceiling tacks to locate valves or dampers above lay-in panel ceilings. Locate in
corner of panel closest {o equipment.

END OF SECTION

m
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SECTION 23 05 93
TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Testing, adjustment, and balancing of air systems.

B. Testing, adjustment, and balancing of hydronic systems.

C. Measurement of final operating condition of HVAC systems.
1.02 RELATED REQUIREMENTS
A. Division 1: Employment of testing agency and payment for services.
1.03 REFERENCE STANDARDS
A. AABC (NSTSB) - AABC National Standards for Total System Balance, 7th Edition 2016.

B. ASHRAE Std 111 - Measurement, Testing, Adjusting, and Balancing of Building HVAC
Systems 2008, with Errata (2019).

C. NEBB (TAB) - Procedural Standards for Testing Adjusting and Balancing of Environmental
Systems 2015, with Errata (2017).

D. SMACNA (TAB) - HVAC Systems Testing, Adjusting and Balancing 2002.
1.04 SUBMITTALS
A. See Division 1 for submittal procedures.

B. TAB Plan: Submit a written pian indicating the testing, adjusting, and balancing standard to
be followed and the specific approach for each system and component.

1. Submit six weeks prior to starting the testing, adjusting, and balancing work.

2. Include certification that the plan developer has reviewed Contract Documents, the
equipment and systems, and the control system with the Architect and other installers
to sufficiently understand the design intent for each system.

3. Include at least the following in the plan:

a.

12/23/2021

List of all air flow, water flow, sound level, system capacity and efficiency
measurements to be performed and a description of specific test procedures,
parameters, formulas to be used.
Copy of field checkout sheets and logs to be used, listing each piece of
equipment to be tested, adjusted and balanced with the data cells to be gathered
for each.
Discussion of what notations and markings will be made on the duct and piping
drawings during the process.
Final test report forms to be used.
Detailed step-by-step procedures for TAB work for each system and issue,
including:
1)  Terminal flow calibration (for each terminal type).
2) Diffuser proportioning.
3) Branch/submain proportioning.
4)  Total flow calculations.
5) Rechecking.
6) Diversity issues.
Expected problems and solutions, etc.
Criteria for using air flow straighteners or relocating flow stations and sensors;
analogous explanations for the water side.
Details of how TOTAL flow will be determined; for example:
1) Air. Sum of terminal flows via control system calibrated readings or via hood

readings of all terminals, supply (SA) and return air (RA) pitot traverse, SA or

RA flow stations.
2) Water: Pump curves, circuit setter, flow station, ultrasonic, etc.
Specific procedures that will ensure that both air and water side are operating at
the lowest possible pressures and methods to verify this.
Confirmation of understanding of the outside air ventilation criteria under all
conditions.
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k. Method of verifying and setting minimum outside air flow rate will be verified and
set and for what level (total building, zone, etc.).

I.  Method of checking building static and exhaust fan and/or relief damper capacity.

m. Proposed selection points for sound measurements and sound measurement

methods.

Methods for making coil or other system plant capacity measurements, if

specified.

Time schedule for TAB work to be done in phases (by floor, etc.).

Description of TAB work for areas to be built out later, if any.

Time schedule for deferred or seasonal TAB work, if specified.

False loading of systems to complete TAB work, if specified.

Exhaust fan balancing and capacity verifications, including any required room

pressure differentials.

interstitial cavity differential pressure measurements and calcuiations, if specified.

u. Procedures for field technician logs of discrepancies, deficient or uncompleted
work by others, contract interpretation requests and lists of completed tests
(scope and frequency).

v. Procedures for formal progress reports, including scope and frequency.

w. Procedures for formal deficiency reports, including scope, frequency and
distribution.

C. Field Logs: Submit at least twice a week fo the Construction Manager.

Control System Coordination Reports: Communicate in writing to the controls installer all
setpoint and parameter changes made or problems and discrepancies identified during TAB
that affect, or could affect, the control system setup and operation.

E. Progress Reports.

F. Final Report: Indicate deficiencies in systems that would prevent proper testing, adjusting,
and balancing of systems and equipment {o achieve specified performance.
1. Submit under provisions of Division 1.
2. Revise TAB plan to reflect actual procedures and submit as part of final report.
3. Submit draft copies of report for review prior to final acceptance of Project. Provide
final copies for Architect and for inclusion in operating and maintenance manuals.
4. Include actual instrument list, with manufacturer name, serial number, and date of
calibration.
5. Form of Test Reports: Where the TAB standard being followed recommends a report
format use that; otherwise, follow ASHRAE Std 111.
Units of Measure: Report data in I-P {(inch-pound) units only.
Include the foilowing on the title page of each report:
Name of Testing, Adjusting, and Balancing Agency.
Address of Testing, Adjusting, and Balancing Agency.
Telephone number of Testing, Adjusting, and Balancing Agency.
Project name.
Project location.
Project Architect.
Project Engineer.
Project Contractor.
Project altitude.
j- Report date.

G. Project Record Documents: Record actual locations of flow measuring stations and
balancing valves and rough setting.

PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION
3.01 GENERAL REQUIREMENTS

A. Perform total system balance in accordance with one of the foliowing:
1. AABC (NSTSB), AABC National Standards for Total System Balance.
2. SMACNA (TAB).

B
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B. Begin work after completion of systems to be tested, adjusted, or balanced and complete
work prior to Substantial Completion of the project.

C. Where HVAC systems and/or components interface with life safety systems, including fire
and smoke detection, alarm, and control, coordinate scheduling and testing and inspection
procedures with the authorities having jurisdiction.

D. TAB Agency Qualifications:
1. Company specializing in the testing, adjusting, and balancing of systems specified in
this section.
2. Having minimum of three years documented experience.
3. Certified by one of the following:
a. AABC, Associated Air Balance Council: www.aabc.com/#sle; upon completion
submit AABC National Performance Guaranty.
b. NEBB, National Environmental Balancing Bureau: www.nebb.org/#sle.
c. TABB, The Testing, Adjusting, and Balancing Bureau of National Energy
Management Institute: www.tabbcertified.org/#sle.

E. TAB Supervisor and Technician Qualifications: Certified by same organization as TAB
agency.

3.02 EXAMINATION

A. Verify that systems are complete and operable before commencing work. Ensure the
following conditions:

Systems are started and operating in a safe and normal condition.

Temperature control systems are installed complete and operable.

Proper thermal overload protection is in place for electricai equipment.

Final filters are clean and in place. If required, install temporary media in addition to

final filters.

5. Duct systems are ciean of debris.

6. Fans are rotating correctly.

7. Fire and volume dampers are in place and open.

8

9
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Air coil fins are cleaned and combed.
. Access doors are closed and duct end caps are in place.
10. Air outlets are installed and connected.
11. Duct system leakage is minimized.
12. Hydronic systems are flushed, filled, and vented.
13. Pumps are rotating correctly.
14. Proper strainer baskets are clean and in place.
15. Service and balance valves are open.
B. Submit field reports. Report defects and deficiencies that will or could prevent proper
system balance.

C. Beginning of work means acceptance of existing conditions.
3.03 PREPARATION

A. Hold a pre-balancing meeting at least one week prior to starting TAB work.
1. Require attendance by all installers whose work will be tested, adjusted, or balanced.

B. Provide instruments required for testing, adjusting, and balancing operations. Make
instruments available to Architect 1o facilitate spot checks during testing.

C. Provide additional balancing devices as required.
3.04 ADJUSTMENT TOLERANCES

A. Air Handling Systems: Adjust to within plus or minus 5 percent of design for supply
systems and plus or minus 10 percent of design for return and exhaust systems.

B. Air Outlets and Inlets: Adjust total to within plus 10 percent and minus 5 percent of design
to space. Adjust outlets and inlets in space to within plus or minus 10 percent of design.

C. Hydronic Systems: Adjust to within plus or minus 10 percent of design.
3.05 RECORDING AND ADJUSTING
A. Field Logs: Maintain written logs including:
Testing, Adjusting, and
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E.

Running log of events and issues.

Discrepancies, deficient or uncompleted work by others.
Contract interpretation requests.

Lists of completed tests.

Ensure recorded data represents actual measured or observed conditions.

Permanently mark settings of valves, dampers, and other adjustment devices allowing
settings to be restored. Set and lock memory stops.

After adjustment, take measurements to verify balance has not been disrupted or that such
disruption has been rectified.

Leave systems in proper working order, replacing belt guards, closing access doors, closing
doors to electrical switch boxes, and restoring thermostats to specified settings.

BN~

3.06 AIR SYSTEM PROCEDURE

A

B.

0.

Adjust air handling and distribution systems to provide required or design supply, return,
and exhaust air quantities at site altitude.

Make air quantity measurements in ducts by Pitot tube traverse of entire cross sectional
area of duct.

Measure air quantities at air inlets and outlets.

Adjust distribution system to obtain uniform space temperatures free from objectionable
drafts and noise.

Use volume control devices to regulate air quantities only to extend that adjustments do not
create objectionable air motion or sound levels. Effect volume control by duct internal
devices such as dampers and splitters.

Vary total system air quantities by adjustment of fan speeds. Provide drive changes
required. Vary branch air quantities by damper regulation.

Provide system schematic with required and actual air quantities recorded at each outlet or
inlet.

Measure static air pressure conditions on air supply units, including filter and coil pressure
drops, and total pressure across the fan. Make allowances for 50 percent loading of filters.

Adjust outside air automatic dampers, outside air, return air, and exhaust dampers for
design conditions.

Measure temperature conditions across outside air, return air, and exhaust dampers to
check ieakage.

Where modulating dampers are provided, take measurements and balance at extreme
conditions. Balance variable volume systems at maximum air flow rate, full cooling, and at
minimum air flow rate, full heating.

Measure building static pressure and adjust supply, return, and exhaust air systems to
provide required relationship between each to maintain approximately 0.05 inches positive
static pressure near the building entries.

Check multi-zone units for motorized damper leakage. Adjust air quantities with mixing
dampers set first for cooling, then heating, then moduilating.

For variable air volume system powered units set volume confroller to air flow setting
indicated. Confirm connections properly made and confirm proper operation for automatic
variable air volume temperature control.

On fan powered VAV boxes, adjust air flow switches for proper operation.

3.07 WATER SYSTEM PROCEDURE

A. Adjust water systems to provide required or design quantities.

B. Use calibrated Venturi tubes, orifices, or other metered fittings and pressure gauges to
determine flow rates for system balance. Where flow metering devices are not installed,
base flow balance on temperature difference across various heat transfer elements in the
system.

1919319091 230593 - 4 Testing, Adjusting, and
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F.

Adjust systems to provide specified pressure drops and flows through heat transfer
elements prior to thermal testing. Perform balancing by measurement of temperature
differential in conjunction with air balancing.

Effect system balance with automatic control valves fully open to heat transfer elements.

Effect adjustment of water distribution systems by means of balancing cocks, valves, and
fittings. Do not use service or shut-off valves for balancing unless indexed for balance
point.

Where available pump capacity is less than total flow requirements or individual system
parts, full flow in one part may be simulated by temporary restriction of flow to other parts.

3.08 MINIMUM DATA TO BE REPORTED

A.

12/23/2021 230593-5

Electric Motors:

Manufacturer.

Model/Frame.

HP/BHP.

Phase, voltage, amperage; nameplate, actual, no load.
RPM.

Service factor.

Starter size, rating, heater elements.

Sheave Make/Size/Bore.

-Belt Drives:

Identification/location.

Required driven RPM.

Driven sheave, diameter and RPM.

Belt, size and quantity.

Motor sheave diameter and RPM.

Center to center distance, maximum, minimum, and actual.

umps:
Identification/number.

Manufacturer.

Size/model.

Impelier.

Service.

Design flow rate, pressure drop, BHP.
Actual flow rate, pressure drop, BHP.
Discharge pressure.

. Suction pressure.

10. Total operating head pressure.

11. Shut off, discharge and suction pressures.
12. Shut off, total head pressure.

NP LON=_T ORI DN ON -
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Cooling Coils:

1. Identification/number.

2. Location.

3 Service.

4. Manufacturer.

5. Air flow, design and actual.

6. Entering air DB temperature, design and actual.
7.  Entering air WB temperature, design and actual.
8. Leaving air DB temperature, design and actual.
9. Leaving air WB temperature, design and actual.
10. Water flow, design and actual.

11. Water pressure drop, design and actual.

12. Entering water temperature, design and actual.
13. Leaving water temperature, design and actual.
14. Saturated suction temperature, design and actual.
15. Air pressure drop, design and actual.

Testing, Adjusting, and
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E. Heating Coils:

Identification/number.

Location.

Service.

Manufacturer.

Air flow, design and actual.

Water flow, design and actual.

Water pressure drop, design and actual.
Entering water temperature, design and actual.
. Leaving water temperature, design and actual.
10. Entering air temperature, design and actual.
11. Leaving air temperature, design and actual.
12. Air pressure drop, design and actual.

F. Air Moving Equipment:
. Location.

CONDT RN =

1
2. Manufacturer.

3. Model number.

4. Serial number.

5.  Arrangement/Class/Discharge.

6. Air flow, specified and actual.

7. Return air flow, specified and actual.
8.  Outside air flow, specified and actual.
9

Total static pressure (total external), specified and actual.

10. Inlet pressure.

11. Discharge pressure.

12. Sheave Make/Size/Bore.
13. Number of Belts/Make/Size.
14. Fan RPM.

G. Return Air/Outside Air:
1 ldentification/location.
2. Design air flow.
3. Actual air flow.
4.  Design return air flow.
5.  Actual return air flow.
6. Design outside air flow.
7. Actual outside air flow.
8 Return air temperature.
9.  Outside air temperature.
10. Required mixed air temperature.
11. Actual mixed air temperature.
12. Design outside/return air ratio.
13. Actual outside/return air ratio.

H. Exhaust Fans:

Location.

Manufacturer.

Model number.

Serial number.

Air flow, specified and actual.

Inlet pressure.

Discharge pressure.

. Sheave Make/Size/Bore.
10. Number of Belts/Make/Size.
11. Fan RPM.

. Duct Traverses:
1. System zone/branch.

©CONDA PR WBN =~
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Total static pressure (total external), specified and actual.
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1.

Duct size.

Area.

Design velocity.
Design air flow.
Test velocity.

Test air flow.

Duct static pressure.
Air temperature.

Air correction factor.

ir Monitoring Stations:

Identification/location.
System.

Size.

Area.

Design velocity.
Design air flow.

Test velocity.

Test air flow.

low Measuring Stations:

Identification/number.
Location.

Size.

Manufacturer.

Model number.

Serial number.

Design Flow rate.

Design pressure drop.
Actualffinal pressure drop.
Actualffinal flow rate.
Station calibrated setting.

L. Terminal Unit Data:

CeNIORWN
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11.

Manufacturer.

Type, constant, variable, single, dual duct.
ldentification/number.
Location.

Model number.

Size.

Minimum static pressure.
Minimum design air flow.
Maximum design air flow.
Maximum actual air flow.
Inlet static pressure.

M. Air Distribution Tests:

LCONO RN~
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Air terminal number.,
Room number/location.
Terminal type.

Terminal size.

Area factor.

Design velocity.

Design air flow.

Test (final) velocity.

Test (final) air flow.
Percent of design air flow.

END OF SECTION

230593-7

Testing, Adjusting, and



SECTION 23 07 13
DUCT INSULATION

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Ductliner.
B. Insulation jackets.
1.02 RELATED REQUIREMENTS
1.03 REFERENCE STANDARDS

A.  ASTM B209 - Standard Specification for Aluminum and Aluminum-Alioy Sheet and Plate
2014.

B. ASTM B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate
(Metric) 2014.

C. ASTM C534/C534M - Standard Specification for Preformed Flexible Elastomeric Cellular
Thermal Insulation in Sheet and Tubular Form 2020a.

D. ASTM C1338 - Standard Test Method for Determining Fungi Resistance of Insulation
Materials and Facings 2019.

E. ASTM C1371 - Standard Test Method for Determination of Emittance of Materials Near
Room Temperature Using Portable Emissometers 2015.

F. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Buiiding
Materials 2021a.

G. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible 2005 (Revised
2009).

H. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials Current
Edition, Including All Revisions.

1.04 SUBMITTALS
A. See Division 1 for submittal procedures.

B. Product Data: Provide product description, thermal characteristics, list of materials and
thickness for each service, and locations.

C. Manufacturer's Instructions: Indicate installation procedures necessary o ensure
acceptable workmanship and that installation standards will be achieved.

1.05 QUALITY ASSURANCE

A.  Manufacturer Qualifications: Company specializing in manufacturing products of the type
specified in this section with not less than five years of documented experience.

B. Applicator Qualifications: Company specializing in performing the type of work specified in
this section, with minimum five years of experience and approved by manufacturer.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Accept materials on site in original factory packaging, labelled with manufacturer's
identification, including product density and thickness.

B. Protect insulation from weather and construction traffic, dirt, water, chemical, and
mechanical damage, by storing in original wrapping.

C. Do not store insulation materials on grade or where they are at risk of becoming wet. Do not
install insulation products that have been exposed to water.

1.07 FIELD CONDITIONS

A. Maintain ambient temperatures and conditions required by manufacturers of adhesives,
mastics, and insulation cements.

B. Maintain temperature during and after installation for minimum period of 24 hours.
PART 2 PRODUCTS
2.01 REGULATORY REQUIREMENTS

A. Surface Burning Characteristics: Flame spread index/Smoke developed index of 25/50,
maximum, when tested in accordance with ASTM E84 or UL 723, with following exceptions:
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B.

1. Insulation instalied outdoors may have a Flame spread index/Smoke developed index
of 75/150.

Iinsulation materials shall be asbestos free.

2.02 FLEXIBLE ELASTOMERIC CELLULAR INSULATION

A.

o

Manufacturers:

1. Aeroflex USA, Inc: www.aeroflexusa.com/#sle.
2. Armacell LLC: www.armacell.us/#sle.

3.  K-Flex USA LLC: www.kflexusa.com/#sle.

4, Substitutions: In accordance with Division 1.

Insulation: Preformed flexible elastomeric cellular rubber insulation complying with ASTM
C534/C534M Grade 1, in sheet form.

1. Minimum Service Temperature: Minus 40 degrees F.

2. Maximum Service Temperature: 180 degrees F.

3. Thermal Conductivity: Maximum of 0.28 at 75 degrees F.

4.  Connection: Waterproof vapor barrier adhesive.

Elastomeric Foam Adhesive: Air dried, contact adhesive, compatible with insulation.

Weather Barrier Coating: Air dried, contact adhesive, compatible with insulation and ASTM
E84 compliant.
1. Manufacturers:
a. Design Polymerics; DP 5050 Water Based, Zero VOC, High Strength, Weather
Barrier Coating: www.designpoly.com/#sle.
b. Substitutions: In accordance with Division 1.

2.03 JACKETS

A.

Fabric Reinforced Mastic Jacket (FMJ): UL listed 6 oz/sq yd plain weave cotton or glass
fiber reinforced fabric treated with dilute fire retardant lagging adhesive.
1. Lagging Adhesive:
a. Manufacturers:
1)  Design Polymerics; DP 3050 Water Based, Zero VOC, Premium Quality,
Lagging Adhesive, and Vapor Retarder: www.designpoly.com/#sle.
2) Substitutions: In accordance with Division 1.
b. Compatible with insulation.

Protective Metal Jacket (PMJ): ASTM B209 (ASTM B209M).

1. Thickness: 0.016 inch aluminum sheet.

2. Finish: Smooth.

3. Joining: Longitudinal slip joints and 2 inch laps.

4. Fittings: 0.016 inch thick die shaped fitting covers with factory attached protective
liner.

5. Metal Jacket Bands: 3/8 inch wide; 0.015 inch thick aluminum.

Self-Adhering Jacket (SAJ): Flexible Weather-Proofing Outdoor Self-healing, field-applied

cladding.

1. Material: Aluminum foil/polymer laminate with rubberized asphalt layer and acrylic

adhesive.

Thickness: 34 mils.

Finish: Embossed.

Color: Silver.

Water Vapor Transmission: 0.002 perm inch, maximum, when tested in accordance

with ASTM E96/E96M,

Mold Resistance: Pass when tested in accordance with ASTM C1338.

Emissivity: 0.030 when tested in accordance with ASTM C1371.

Manufacturers:

a. Polyguard Products; Alumaguard All-Weather:
www.polyguardproducts.com.com/#sie.

b. Substitutions: In accordance with Division 1.

N
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CertainTeed Corporation: www.certainteed.com/#sie.
Johns Manville: www.jm.com/#sle.

Knauf Insulation: www knaufinsulation.com/#sle.

Owens Corning Corporation: www.ocbuildingspec.com/#sle.
Substitutions: In accordance with Division 1.

Note: Choose the liner type - Elastomeric Foam or Glass Fiber.

Elastomeric Foam Insulation: Preformed flexible elastomeric cellular rubber insulation
complying with ASTM C534/C534M Grade 1, in sheet form.

1. Minimum Service Temperature: Minus 40 degrees F.

2. Maximum Service Temperature: 180 degrees F.
3. Connection: Waterproof vapor barrier adhesive.

o=

PART 3 EXECUTION
3.01 EXAMINATION

A
B.

Test ductwork for design pressure prior to applying insulation materials.
Verify that surfaces are clean, foreign material removed, and dry.

3.02 INSTALLATION

A
B.
C.

Install in accordance with manufacturer's instructions.
Install in accordance with NAIMA National Insulation Standards.

Insulated Ducts Conveying Air Below Ambient Temperature:

1. Provide insulation with vapor barrier jackets.

2 Finish with tape and vapor barrier jacket.

3. Continue insulation through walis, sleeves, hangers, and other duct penetrations.

4. Insulate entire system, including fittings, joints, flanges, fire dampers, flexible
connections, and expansion joints.

Insulated Ducts Conveying Air Above Ambient Temperature:

1. Provide with or without standard vapor barrier jacket.

2. Insulate fittings and joints. Where service access is required, bevel and seal ends of
insulation.

Insulated Ducts Exposed in Mechanical Equipment Rooms or Finished Spaces (below 10
feet above finished fioor): Finish with vaport barrier jacket or canvas jacket sized for finish
painting.

Exterior Applications: Provide insulation with vapor barrier jacket. Cover with outdoor

" jacket finished.

Slope exterior ductwork to shed water.

External Duct Insulation Application:

1. Secure insulation with vapor barrier with wires and seal jacket joints with vapor barrier
adhesive or tape to match jacket.

2. Secure insulation without vapor barrier with staples, tape, or wires.

3. Install without sag on underside of duct. Use adhesive or mechanical fasteners where
necessary to prevent sagging. Lift duct off trapeze hangers and insert spacers.

4.  Seal vapor barrier penetrations by mechanical fasteners with vapor barrier adhesive.

5. Stop and point insulation around access doors and damper operators to allow
operation without disturbing wrapping.

Duct Liner Application:

1. Locate longitudinal joints at corners of duct only.

2. Cutand fit to assure lapped, compressed joints.

3. Provide metal nosing on leading edge where lined duct is preceded by unlined duct.

4.  Adhere insulation with adhesive for 90 percent coverage.

5. Secure insulation with mechanical liner fasteners. Refer to SMACNA (DCS) for
spacing.

6. Seal and smooth joints. Seal and coat transverse joints.

7. Seal liner surface penetrations with adhesive.

8. Duct dimensions indicated are net inside dimensions required for air-flow. Increase

duct size to allow for insulation thickness.
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SECTION 23 11 23
FACILITY NATURAL-GAS PIPING

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Pipe, pipe fittings, valves, and connections for natural gas piping systems.
1.02 REFERENCE STANDARDS

A. ANSI Z223.1 - National Fuel Gas Code 2021.

B. ASME B16.3 - Malleable Iron Threaded Fittings: Classes 150 and 300 2016.
C. ASME B31.1 - Power Piping 2020.
D

ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-
Coated, Welded and Seamless 2020.

E. ASTM A234/A234M - Standard Specification for Piping Fittings of Wrought Carbon Steel
and Alloy Steel for Moderate and High Temperature Service 2019.

F.  AWWA C105/A21.5 - Polyethylene Encasement for Ductile-lron Pipe Systems 2010.
1.03 SUBMITTALS
A. See Division 1 for submittal procedures.

B. Product Data: Provide data on pipe materials, pipe fittings, valves, and accessories.
Provide manufacturers catalog information. Indicate valve data and ratings.

1.04 DELIVERY, STORAGE, AND HANDLING
A. Accept valves on site in shipping containers with labeling in place. Inspect for damage.
B. Provide temporary protective coating on cast iron and steel valves.

C. Provide temporary end caps and closures on piping and fittings. Maintain in place until
instaliation.

PART 2 PRODUCTS
2.01 NATURAL GAS PIPING, BURIED WITHIN 5 FEET OF BUILDING
A. Steel Pipe: ASTM A53/A53M, Schedule 40 black.
1. Fittings: ASTM A234/A234M, wrought steel welding type.
2. Joints: ANSI Z223.1, welded.
3. Jacket: AWWA C105/A21.5 polyethylene jacket or double layer, half-lapped 10 mil
polyethylene tape.
2.02 NATURAL GAS PIPING, ABOVE GRADE
A. Steel Pipe: ASTM A53/A53M, Schedule 40 black.
1. Fittings: ASME B16.3, malleable iron, or ASTM A234/A234M, wrought steel welding
type.
2. Joints: Threaded or welded to ASME B31.1.
3. Mechanical Press Sealed Fittings: Double pressed type and approved or certified,
utilizing EPDM, non toxic synthetic rubber sealing elements.

2.03 FLANGES, UNIONS, AND COUPLINGS
END OF SECTION



SECTION 23 33 00
AIR DUCT ACCESSORIES

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Backdraft dampers - metal.
Backdraft dampers - fabric.
Flexible duct connectors.
Volume control dampers.

Miscellaneous products:
1.  Damper position switch.
1.02 RELATED REQUIREMENTS
A. Section 23 31 00 - HVAC Ducts and Casings.

B. Section 25 35 16 - Integrated Automation Sensors and Transmitters: Damper position
switch.

C. Section 25 35 23 - Integrated Automation Control Dampers: Product furnishing.
1.03 REFERENCE STANDARDS
A. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems 2021.

B. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible 2005 (Revised
2009).

PART 2 PRODUCTS
2.01 BACKDRAFT DAMPERS - METAL
A. Manufacturers:
1. Greenheck, Inc..
2. Substitutions: In accordance with Division 1.
B. Multi-Blade, Parallel Action Gravity Balanced Backdraft Dampers: Galvanized steel, with
center pivoted blades of maximum 6 inch width, with felt or flexible vinyl sealed edges,

linked together in rattle-free manner with 90 degree stop, steel ball bearings, and plated
steel pivot pin; adjustment device to permit setting for varying differential static pressure.

2.02 BACKDRAFT DAMPERS - FABRIC

A. Fabric Backdraft Dampers: Factory-fabricated.
1. Blades: Neoprene coated fabric material.
2. Birdscreen: 1/2 inch nominal mesh of galvanized steel or aluminum.
3.  Maximum Velocity: 1000 fpm (5 mps) face velocity.
2.03 FLEXIBLE DUCT CONNECTORS
A. Manufacturers:
1. Carlisle HVAC Products; Dynair Connector Plus G90 Steel Offset Seam Neoprene

Fabric: www.carlislehvac.com/#sle.
2.  Substitutions: In accordance with Division 1.

Fabricate in accordance with SMACNA (DCS) and as indicated.

C. Flexible Duct Connections: Fabric crimped into metal edging strip.
1. Fabric: UL listed fire-retardant neoprene coated woven glass fiber fabric to NFPA
90A, minimum density 30 oz per sq yd.

2.04 VOLUME CONTROL DAMPERS
A. Products furnished per Section 25 35 23.

B. Manufacturers:
1. AireTechnologies, Inc, a DMI Company. www.airetechnologies.com/#sie.
2. Nailor Industries, Inc: www.nailor.com/#sle.
3. Ruskin Company: www.ruskin.com/#sle.

C. Fabricate in accordance with SMACNA (DCS) and as indicated.
2.05 MISCELLANEOUS PRODUCTS
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A. Damper position switch furnished per Section 25 35 16.
PART 3 EXECUTION
3.01 PREPARATION

A. Verify that electric power is available and of the correct characteristics.
3.02 INSTALLATION

A. Install accessories in accordance with manufacturer's instructions, NFPA 90A, and follow
SMACNA (DCS). Refer to Section 23 31 00 for duct construction and pressure class.

Provide backdraft dampers on exhaust fans or exhaust ducts nearest to outside and where
indicated.

B.

END OF SECTION
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SECTION 23 35 16
ENGINE EXHAUST SYSTEMS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Ductwork and duct accessories.
1.02 RELATED REQUIREMENTS

A. Section 07 84 00 - Firestopping.
1.03 REFERENCE STANDARDS

A. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or
Zinc-iron Alloy-Coated (Galvannealed) by the Hot-Dip Process 2020.

B. AWS D9.1/D9.1M - Sheet Metal Welding Code 2018.

C. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible 2005 (Revised
2009).

PART 2 PRODUCTS
2.01 DUCTWORK AND DUCT ACCESSORIES

A. Materiais:
1.  Galvanized Steel Ducts: Hot-dipped galvanized steel sheet, ASTM AG653/A653M FS
Type B, with G90/Z2275 coating.
B. Ductwork:
1. Fabricate and support in accordance with:
a. SMACNA (DCS).
2. Joints: Minimum 4 inch cemented slip type, brazed or electric welded to comply with
AWS D9.1/D9.1M. Prime coat welded joints.
3. Use double nuts and lock washers on threaded rod supports.

PART 3 EXECUTION
3.01 INSTALLATION
A. Install equipment in accordance with manufacturer's instructions.

B. Locate ducts with sufficient space around equipment to allow normal operating and
maintenance activities.

END OF SECTION
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SECTION 26 05 05
SELECTIVE DEMOLITION FOR ELECTRICAL

PART 1 GENERAL
1.01 SECTION INCLUDES

A.

Electrical demolition.

1.02 RELATED REQUIREMENTS
A. Division 1: Additional requirements for alterations work.
1.03 SUBMITTALS
A. See Division 1 for submittal procedures.
PART 2 PRODUCTS
2.01 MATERIALS AND EQUIPMENT

A

Materials and equipment for patching and extending work: As specified in individual
sections.

PART 3 EXECUTION
3.01 EXAMINATION

A
B.

D.

Verify field measurements and circuiting arrangements are as indicated.

Verify that abandoned wiring and equipment serve only abandoned facilities.

Demolition drawings are based on casual field observation and existing record documents.
Report discrepancies to Owner before disturbing existing installation.

Beginning of demolition means installer accepts existing conditions.

3.02 PREPARATION

A.
B.
C.

Disconnect electrical systems in walls, floors, and ceilings to be removed.
Coordinate utility service outages with utility company.

Provide temporary wiring and connections to maintain existing systems in service during
construction. When work must be performed on energized equipment or circuits, use
personnel experienced in such operations.

Existing Electrical Service: Maintain existing system in service until new system is

complete and ready for service. Disable system only to make switchovers and connections.

Minimize outage duration. ‘

1. Obtain permission from Owner at least 72 hours before partially or completely
disabling system.

2. Make temporary connections to maintain service in areas adjacent to work area.

3.03 DEMOLITION AND EXTENSION OF EXISTING ELECTRICAL WORK

A

o w

F.

Perform work for removal and disposal of equipment and materials containing toxic

substances regulated under the Federal Toxic Substances Control Act (TSCA) in

accordance with applicable federal, state, and local regulations. Applicable equipment and

materials include, but are not limited to:

1. PCB-containing electrical equipment, including transformers, capacitors, and switches.

2.  PCB-and DEHP-containing lighting ballasts.

3. Mercury-containing lamps and tubes, including fluorescent lamps, high intensity
discharge (HID), arc lamps, ultra-violet, high pressure sodium, mercury vapor, ignitron
tubes, neon, and incandescent.

Remove, relocate, and extend existing installations to accommodate new construction.
Remove abandoned wiring to source of supply.

Remove exposed abandoned conduit, including abandoned conduit above accessible
ceiling finishes. Cut conduit flush with walls and floors, and patch surfaces.

Disconnect abandoned outlets and remove devices. Remove abandoned outlets if conduit
servicing them is abandoned and removed. Provide blank cover for abandoned outlets that
are not removed.

Disconnect and remove abandoned panelboards and distribution equipment.
Selective Demolition for

40199190791 292ANENA .1



K.

Disconnect and remove electrical devices and equipment serving utilization equipment that
has been removed.

Disconnect and remove abandoned luminaires. Remove brackets, stems, hangers, and
other accessories.

Repair adjacent construction and finishes damaged during demolition and extension work.

Maintain access to existing electrical installations that remain active. Modify installation or
provide access panel as appropriate.

Extend existing installations using materials and methods compatible with existing electrical
installations, or as specified.

3.04 CLEANING AND REPAIR

A.

B.
C.

See Section 01 74 19 - Construction Waste Management and Disposal for additional
requirements.

Clean and repair existing materials and equipment that remain or that are to be reused.

Panelboards: Clean exposed surfaces and check tightness of electrical connections.
Replace damaged circuit breakers and provide closure plates for vacant positions. Provide
typed circulit directory showing revised circuiting arrangement.

Luminaires: Remove existing luminaires for cleaning. Use mild detergent to clean all
exterior and interior surfaces; rinse with clean water and wipe dry. Replace lamps, ballasts
and broken electrical parts.

END OF SECTION

Selective Demolition for
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SECTION 26 05 19
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1 GENERAL
1.01 SECTION INCLUDES

A
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Single conductor building wire.
Service entrance cable.
Power and control tray cable.
Variable-frequency drive cable.
Photovoltaic wire.

Wiring connectors.

Electrical tape.

Heat shrink tubing.

Oxide inhibiting compound.
Wire pulling lubricant.

Cable ties.

Firestop sleeves.

1.02 RELATED REQUIREMENTS

A
B.

C.

D.

E.

F.

Section 07 84 00 - Firestopping.

Section 26 05 26 - Grounding and Bonding for Electrical Systems: Additional requirements
for grounding conductors and grounding connectors.

Section 26 05 36 - Cable Trays for Electrical Systems: Additional installation requirements
for cables installed in cable tray systems.

Section 26 05 53 - Identification for Electrical Systems: ldentification products and
requirements.

Section 26 21 00 - Low-Voltage Electrical Service Entrance: Additional requirements for
electrical service conductors.

Section 31 23 16 - Excavation.

1.03 REFERENCE STANDARDS

A

B.

1519219094 26 05 19 -1

ASTM B3 - Standard Specification for Soft or Annealed Copper Wire 2013 (Reapproved
2018).

ASTM B8 - Standard Specification for Concentric-Lay-Stranded Copper Conductors, Hard,
Medium-Hard, or Soft 2011 (Reapproved 2017).

ASTM B33 - Standard Specification for Tin-Coated Soft or Annealed Copper Wire for
Electrical Purposes 2010, with Editorial Revision (2020).

ASTM B787/B787M - Standard Specification for 19 Wire Combination Unilay-Stranded
Copper Conductors for Subsequent Insulation 2004 (Reapproved 2020).

ASTM D3005 - Standard Specification for Low-Temperature Resistant Vinyl Chloride Plastic
Pressure-Sensitive Electrical Insulating Tape 2017.

ASTM D4388 - Standard Specification for Nonmetallic Semi-Conducting and Electrically
Insulating Rubber Tapes 2013.

NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.
NECA 120 - Standard for Installing Armored Cable (AC) and Metal-Clad Cable (MC) 2012.

NEMA WC 70 - Power Cables Rated 2000 Volts or Less for the Distribution of Electrical
Energy 2021.

NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and
Systems 2017.

NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

Low-Voltage Electrical Power
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NFPA 79 - Electrical Standard for Industrial Machinery 2018.

UL 44 - Thermoset-Insulated Wires and Cables Current Edition, including All Revisions.
UL 83 - Thermoplastic-Insulated Wires and Cables Current Edition, Including All Revisions.
UL 486A-486B - Wire Connectors Current Edition, including All Revisions.

UL 486C - Splicing Wire Connectors Current Edition, Including All Revisions.

UL 486D - Sealed Wire Connector Systems Current Edition, Including All Revisions.

UL 510 - Polyvinyl Chloride, Polyethylene, and Rubber Iinsulating Tape Current Edition,
Including All Revisions.

UL 854 - Service-Entrance Cables Current Edition, Including All Revisions.

UL 1277 - Electrical Power and Control Tray Cables with Optional Optical-Fiber Members
Current Edition, Including All Revisions.

UL 2277 - Outline of Investigation for Flexible Motor Supply Cable and Wind Turbine Tray
Cable Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A.

Coordination:

1. Coordinate sizes of raceways, boxes, and equipment enclosures installed under other
sections with the actual conductors to be installed, including adjustments for conductor
sizes increased for voltage drop.

2. Coordinate with electrical equipment installed under other sections to provide
terminations suitable for use with the conductors to be installed.

3. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

1.05 SUBMITTALS

A.
B.

See Division 1 for submittal procedures.

Product Data: Provide manufacturer's standard catalog pages and data sheets for
conductors and cables, including detailed information on materials, construction, ratings,
listings, and available sizes, configurations, and stranding.

Sustainable Design Documentation: Submit manufacturer's product data on conductor and
cable showing compliance with specified lead content requirements.

Manufactured Wiring System Shop Drawings: Provide plan views indicating proposed
system layout with components identified; indicate branch circuit connections.

Design Data: Indicate voltage drop and ampacity calculations for aluminum conductors
substituted for copper conductors. Include proposed modifications to raceways, boxes,
wiring gutters, enclosures, etc. to accommodate substituted conductors.

Field Quality Control Test Reports.

Manufacturer's Installation Instructions: Indicate application conditions and limitations of
use stipulated by product testing agency. Include instructions for storage, handling,
protection, examination, preparation, and installation of product.

Project Record Documents: Record actual installed circuiting arrangements. Record actual
routing for underground circuits.

Maintenance Materials: Furnish the following for Owner's use in maintenance of project.

1. See Division 1 for additional provisions.

2. Extra Manufactured Wiring Systems Cable Assemblies: One of each configuration, 6
feet length.

1.06 QUALITY ASSURANCE

A
B.

C.

Comply with requirements of NFPA 70.

Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

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

Low-Voltage Electrical Power
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D. Product Listing Organization Qualifications: An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store conductors and cables in accordance with

manufacturer's instructions.
1.08 FIELD CONDITIONS

A. Do notinstall or otherwise handle thermoplastic-insulated conductors at temperatures lower
than 14 degrees F, unless otherwise permitted by manufacturer's instructions. When
installation below this temperature is unavoidable, notify Architect and obtain direction
before proceeding with work.

PART 2 PRODUCTS
2.01 CONDUCTOR AND CABLE APPLICATIONS

A. Do not use conductors and cables for applications other than as permitted by NFPA 70 and
product listing.

B. Provide single conductor building wire installed in suitable raceway unless otherwise
indicated, permitted, or required.
1. Exceptions:
a. Use power and control tray cable or metal-clad cable for installation in cable tray.
b. Use variable-frequency drive cable for connection between variable-frequency
motor controllers and associated motors.

C. Nonmetallic-sheathed cable is not permitted.
Underground feeder and branch-circuit cable is not permitted.

E. Service entrance cable is permitted only as follows:
1. Where not otherwise restricted, may be used:
a. For overhead service drop, installed in raceway to service head.
b. For underground service entrance, installed in raceway.

F. Armored cable is not permitted.
G. Metai-clad cable is not permitied.
2.02 CONDUCTOR AND CABLE GENERAL REQUIREMENTS
A. Provide products that comply with requirements of NFPA 70.
B. Provide products listed, classified, and labeled as suitable for the purpose intended.

o

C. Provide new conductors and cables manufactured not more than one year prior to
installation.

D. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring,
connectors, etc. as required for a complete operating system.

E. Comply with NEMA WC 70.

F. Thermoplastic-Insulated Conductors and Cables: Listed and labeled as complying with UL
83.

G. Thermoset-insulated Conductors and Cables: Listed and labeled as complying with UL 44,
H. Conductors for Grounding and Bonding: Also comply with Section 26 05 26.

. Conductors and Cables installed in Cable Tray: Listed and labeled as suitable for cable
fray use.

J. Conductors and Cables Installed Exposed in Spaces Used for Environmental Air (only
where specifically permitted): Plenum rated, listed and labeled as suitable for use in return
air plenums.

K. Conductor Material:
1. Provide copper conductors only. Aluminum conductors are not acceptable for this
project. Conductor sizes indicated are based on copper.

Low-Voltage Electrical Power
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3.

Copper Conductors: Soft drawn annealed, 98 percent conductivity, uncoated copper
conductors complying with ASTM B3, ASTM B8, or ASTM B787/B787M unless
otherwise indicated.

Tinned Copper Conductors: Comply with ASTM B33.

L. Minimum Conductor Size:

1.

2.

Branch Circuits: 12 AWG.

a. Exceptions:
1} 20 A, 120 V circuits longer than 75 feet: 10 AWG, for voltage drop.
2y 20 A, 120V circuits longer than 150 feet: 8 AWG, for voltage drop.
3) 20 A, 277 V circuits longer than 150 feet: 10 AWG, for voltage drop.

Control Circuits: 14 AWG.

M. Where conductor size is not indicated, size to comply with NFPA 70 but not iess than
applicable minimum size requirements specified.

N. Conductor Color Coding:

1.

2.

Color code conductors as indicated unless otherwise required by the authority having
jurisdiction. Maintain consistent color coding throughout project.
Color Coding Method: Integraily colored insulation.
a. Conductors size 4 AWG and larger may have black insulation color coded using
vinyl color coding electrical tape.
Color Code:
a. 480Y/277 V, 3 Phase, 4 Wire System:
1) Phase A: Brown.
2} Phase B: Orange.
3) Phase C: Yellow.
4)  Neutral/Grounded: Gray.
b. 208Y/120 V, 3 Phase, 4 Wire System:
1) Phase A: Black.
2) Phase B: Red.
3) Phase C: Blue.
4)  Neutral/Grounded: White.
Equipment Ground, All Systems: Green.
isolated Ground, All Systems: Green with yellow stripe.
Travelers for 3-Way and 4-Way Switching: Pink.
For modifications or additions to existing wiring systems, comply with existing
color code when existing code complies with NFPA 70 and is approved by the
authority having jurisdiction.
g. For control circuits, comply with manufacturer's recommended color code.

"m0 a0

2.03 SINGLE CONDUCTOR BUILDING WIRE
A. Manufacturers:

1.

Copper Building Wire:

a. Cerro Wire LLC: www.cerrowire.com/#sie.

b. Encore Wire Corporation: www.encorewire.com/#sle.

c. General Cable Technologies Corporation: www.generalcable.com/#sle.
d. Service Wire Co: www.servicewire.com/#sle.

e. Southwire Company: www.southwire.com/#sle.

f.  Substitutions: In accordance with Division 1.

B. Description: Single conductor insulated wire.
C. Conductor Stranding:

1.

2.

Feeders and Branch Circuits:

a. Size 10 AWG and Smaller: Solid.
b. Size 8 AWG and Larger: Stranded.
Control Circuits: Stranded.

D. Insulation Voltage Rating: 600 V.
E. Insulation:

1.

12/23/2021

Copper Building Wire: Type THHN/THWN or THHN/THWN-2, except as indicated
- below.
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Size 4 AWG and Larger: Type XHHW-2.

Installed Underground: Type XHHW-2.

¢. Fixture Wiring Within Luminaires: Type TFFN/TEN for luminaires with labeled
maximum temperature of 90 degrees C; Approved suitable type for luminaires
with labeled maximum temperature greater than 90 degrees C.

oo

2.04 SERVICE ENTRANCE CABLE

2.05

2.06

2.07

101929091 260519 -5

A. Manufacturers:
1. Copper Service Entrance Cable:
a. Cerro Wire LLC: www.cerrowire.com/#sle.
b. Encore Wire Corporation: www.encorewire.com/#sle.
c. Service Wire Co: www.servicewire.com/#sle.
d. Southwire Company: www.southwire.com/#sle.
e. Substitutions: In accordance with Division 1.

B. Service Entrance Cable for Above-Ground Use: NFPA 70, Type SE multiple-conductor
cable listed and labeled as complying with UL 854, Style R.

C. Service Entrance Cable for Underground Use: NFPA 70, Type USE single-conductor cable

listed and labeled as complying with UL 854, Type USE-2, and with UL 44 Type
RHH/RHW-2.

D. Conductor Stranding: Stranded.
E. Insulation Voltage Rating: 600 V.
POWER AND CONTROL TRAY CABLE

A. Manufacturers:

Encore Wire Corporation: www.encorewire.com/#sle.

General Cable Technologies Corporation: www.generalcable.com/#sle.
Okonite: www.okonite.com/#sle.

Service Wire Co: www.servicewire.com/#sle.

Southwire Company: www.southwire.com/#sle.

Substitutions: In accordance with Division 1.

Descnp’uon NFPA 70, Type TC cable listed and labeled as complying with UL 1277.
Where exposed run cable is indicated between cable tray and utilization equipment in

N

o w

qualifying industrial establishments as determined by authorities having jurisdiction, provide

tray cable marked as Type TC-ER in accordance with NFPA 70.

Conductor Stranding: Stranded.

Insulation Voltage Rating: 600 V.

Insulation: Type XHHW or XHHW-2,

Grounding: Full-size integral equipment grounding conductor.

Jacket: PVC or Chlorinated Polyethylene (CPE).

VARIABLE-FREQUENCY DRIVE CABLE

A. Description: Flexible motor supply cable listed and labeled as complying with UL 2277 in

TomMmo

accordance with NFPA 79; specifically designed for use with variable frequency drives and

associated nonlinear power distortions.
Conductor Stranding: Stranded.
Insulation Voltage Rating: 1000 V.

D. Insulation: Use only thermoset insulation types; thermoplastic insulation types are not
permitted.

o

E. Grounding: Full-size integral equipment grounding conductor or symmetrical arrangement

of multiple conductors of equivalent size.
F. Provide metallic shielding.
G. Jacket: PVC or Chlorinated Polyethylene (CPE).
WIRING CONNECTORS
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A. Description: Wiring connectors appropriate for the application, suitable for use with the
conductors to be connected, and listed as complying with UL 486A-486B or UL 486C as
applicable.

Connectors for Grounding and Bonding: Comply with Section 26 05 26.

C. Wiring Connectors for Splices and Taps:
1. Copper Conductors Size 8 AWG and Smaller. Use mechanical connectors.
2. Copper Conductors Size 6 AWG and Larger: Use mechanical connectors or
compression connectors.

w

D. Wiring Connectors for Terminations:

1. Provide terminal lugs for connecting conductors to equipment furnished with
terminations designed for terminal lugs.

2. Provide compression adapters for connecting conductors to equipment furnished with
mechanical lugs when only compression connectors are specified.

3.  Where over-sized conductors are larger than the equipment terminations can
accommodate, provide connectors suitable for reducing to appropriate size, but not
less than required for the rating of the overcurrent protective device.

4.  Provide motor pigtail connectors for connecting motor leads in order to facilitate
disconnection.

5.  Copper Conductors Size 8 AWG and Larger: Use mechanical connectors or
compression connectors where connectors are required.

6. Stranded Conductors Size 10 AWG and Smaller: Use crimped terminals for
connections to terminal screws.

7. Conductors for Control Circuits: Use crimped terminals for all connections.

E. Do not use insulation-piercing or insulation-displacement connectors designed for use with
conductors without stripping insulation.

F. Do not use push-in wire connectors as a substitute for twist-on insulated spring connectors.

G. Mechanical Connectors: Provide bolted type or set-screw type.
1. Manufacturers:
a. Burndy LLC: www.burndy.com/#sle.
b. llsco: www.ilsco.com/#sle.
¢c. Thomas & Betts Corporation: www.tnb.com/#sle.
d. Substitutions: In accordance with Division 1.

H. Compression Connectors: Provide circumferential type or hex type crimp configuration.
1. Manufacturers:
a. Burndy LLC: www.burndy.com/#sie.
b. llsco: www.ilsco.com/#sle.
c. Thomas & Betts Corporation: www.tnb.com/#sie.
d. Substitutions: In accordance with Division 1.

. Crimped Terminals: Nylon-insulated, with insulation grip and terminal configuration suitable
for connection to be made.
1. Manufacturers;
a. Burndy LLC: www.burndy.com/#sie.
b. llsco: www.ilsco.com/fsle.
c. Thomas & Betts Corporation: www.tnb.com/#sle.
d. Substitutions: In accordance with Division 1.

2.08 ACCESSORIES

A. Electrical Tape:
1. Manufacturers:
a. 3M: www.3m.com/#sle.
b. Piymouth Rubber Europa: www.plymouthrubber.com/#sle.
c. Substitutions: In accordance with Division 1.

2. Vinyl Color Coding Electrical Tape: Integrally colored to match color code indicated;
listed as complying with UL 510; minimum thickness of 7 mil; resistant to abrasion,
corrosion, and sunlight; suitable for continuous temperature environment up to 221
degrees F.
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3. Vinyl Insulating Electrical Tape: Complying with ASTM D3005 and listed as complying
with UL 510; minimum thickness of 7 mil; resistant to abrasion, corrosion, and sunlight;
conformable for application down to 0 degrees F and suitable for continuous
temperature environment up to 221 degrees F.

4. Moisture Sealing Electrical Tape: Insulating mastic compound laminated to flexible,
all-weather vinyl backing; minimum thickness of 90 mil.

Heat Shrink Tubing: Heavy-wall, split-resistant, with factory-applied adhesive; rated 600 V;
suitable for direct burial applications; listed as complying with UL 486D.
1. Manufacturers:

a. 3M: www.3m.com/#sle.

b.  Burndy LLC: www.burndy.com/#sle.

¢c. Thomas & Betts Corporation: www.tnb.com/#sle.

d. Substitutions: In accordance with Division 1.

Oxide Inhibiting Compound: Listed; suitable for use with the conductors or cables to be
installed.
1. Manufacturers:

a. Burndy LL.C: www.burndy.com/#sle.

b. Ideal Industries, Inc: www.idealindustries.com/#sle.

c. llsco: www.ilsco.comfi#sle.

d. Substitutions: In accordance with Division 1.

Wire Pulling Lubricant: Listed; suitable for use with the conductors or cables to be installed
and suitable for use at the instaliation temperature.
1. Manufacturers:

a. 3M: www.3m.com/fsie.

b.  American Polywater Corporation: www.polywater.com/#sie.

c. ldeal Industries, inc: www.idealindustries.com/#sle.

d. Substitutions: In accordance with Division 1.

Cable Ties: Material and tensile strength rating suitable for application.
1. Manufacturers:

a. Burndy LLC: www.burndy.com/#sle.

b. Substitutions: In accordance with Division 1.

Sealing Systems for Roof Penetrations: Premanufactured components and accessories as
required 1o preserve integrity of roofing system and maintain roof warranty; suitable for
cables and roofing system to be instalied; designed to accommodate existing penetrations
where applicable.
1. Products:

a. Menzies Metal Products; Electrical Roof Stack and Cap: www.menzies-

metal.com/#sle.
b. Menzies Metal Products; Electrical Retro Box: www.menzies-metal.com/#sle.
¢. Substitutions: In accordance with Division 1.

Firestop Sleeves: Listed; provide as required to preserve fire resistance rating of building
elements. ‘
1. Products:
a. HoldRite, a brand of Reliance Worldwide Corporation; HydroFlame Pro
Series/HydroFlame Custom Built: www.holdrite.com/#sle.
b. Substitutions: In accordance with Division 1.

PART 3 EXECUTION
3.01 EXAMINATION

A.
B.
C.

D.
E.

Verify that interior of building has been protected from weather.
Verify that work likely to damage wire and cable has been completed.

Verify that raceways, boxes, and equipment enclosures are installed and are properly sized
to accommodate conductors and cables in accordance with NFPA 70.

Verify that field measurements are as indicated.
Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION
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A. Clean raceways thoroughly to remove foreign materials before installing conductors and
cables.

3.03 INSTALLATION

A. Circuiting Requirements:
1. Unless dimensioned, circuit routing indicated is diagrammatic.
2. When circuit destination is indicated without specific routing, determine exact routing
required.
3. Include circuit lengths required to install connected devices within 10 ft of location
indicated.
4. Maintain separation of Class 1, Class 2, and Class 3 remote-control, sighaling, and

power-limited circuits in accordance with NFPA 70.

Maintain separation of wiring for emergency systems in accordance with NFPA 70.

6. Circuiting Adjustments: Unless otherwise indicated, when branch circuits are
indicated as separate, combining them together in a single raceway is permitted,
under the following conditions:

a. Provide no more than six current-carrying conductors in a single raceway.

Dedicated neutral conductors are considered current-carrying conductors.
b. Increase size of conductors as required to account for ampacity derating.
c. Size raceways, boxes, etc. to accommodate conductors.

7.  Common Neutrals: Unless otherwise indicated, sharing of neutral/grounded
conductors among up to three single phase branch circuits of different phases
installed in the same raceway is not permitted. Provide dedicated neutral/grounded
conductor for each individual branch circuit.

8. Provide oversized neutral/grounded conductors where indicated and as specified
below.

a. Provide 200 percent rated neutral for feeders fed from K-rated transformers.
b. Provide 200 percent rated neutral for feeders serving panelboards with 200
percent rated neutral bus.

o

B. Install products in accordance with manufacturer's instructions.
C. Perform work in accordance with NECA 1 (general workmanship).
D. Install metal-clad cable (Type MC) in accordance with NECA 120.
E. Installation in Raceway:
1. Tape ends of conductors and cables to prevent infiltration of moisture and other
contaminants.
2. Puil all conductors and cables together into raceway at same time.
3. Do not damage conductors and cables or exceed manufacturer's recommended
maximum pulling tension and sidewall pressure.
4.  Use suitable wire pulling lubricant where necessary, except when lubricant is not
recommended by the manufacturer.
F. Installation in Cable Tray: Also comply with Section 26 05 36.

G. Paralleled Conductors: Install conductors of the same length and terminate in the same
manner.

H. Secure and support conductors and cables in accordance with NFPA 70 using suitable
supports and methods approved by the authority having jurisdiction. Provide independent
support from building structure. Do not provide support from raceways, piping, ductwork, or
other systems.

1. Installation Above Suspended Ceilings: Do not provide support from ceiling support
system. Do not provide support from ceiling grid or allow conductors and cables to lay
on ceiling tiles.

2. Installation in Vertical Raceways: Provide supports where vertical rise exceeds
permissible limits.

. Terminate cables using suitable fittings.
1. Metal-Clad Cable (Type MC):
a. Use listed fittings.
b. Cut cable armor only using specialized tools to prevent damaging conductors or
insulation. Do not use hacksaw or wire cutters to cut armor.
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T.

U.

Variable-Frequency Drive Cable: Terminate shielding at both variable-frequency motor
controller and associated motor using glands or termination kits recommended by
manufacturer. '

Install conductors with a minimum of 12 inches of slack at each outlet.

Where conductors are installed in enclosures for future termination by others, provide a
minimum of 5 feet of slack.

Neatly train and bundle conductors inside boxes, wireways, panelboards and other
equipment enclosures.

Group or otherwise identify neutral/grounded conductors with associated ungrounded
conductors inside enclosures in accordance with NFPA 70.

Make wiring connections using specified wiring connectors.

1. Make splices and taps only in accessible boxes. Do not pull splices into raceways or
make splices in conduit bodies or wiring gutters.

2. Remove appropriate amount of conductor insulation for making connections without
cutting, nicking or damaging conductors.

3. Do not remove conductor strands to facilitate insertion into connector.

4.  Clean contact surfaces on conductors and connectors to suitable remove corrosion,
oxides, and other contaminates. Do not use wire brush on plated connector surfaces.

5. Mechanical Connectors: Secure connections according to manufacturer's
recommended forque settings.

6. Compression Connectors: Secure connections using manufacturer's recommended
tools and dies.

Insulate splices and taps that are made with uninsulated connectors using methods suitable

for the application, with insulation and mechanical strength at least equivalent to unspliced

conductors.

1. Dry Locations: Use insulating covers specifically designed for the connectors or heat
shrink tubing.

2. Damp Locations: Use insulating covers specifically designed for the connectors or
heat shrink tubing.
a. For connections with insulating covers, apply outer covering of moisture sealing

electrical tape.
3.  WetLocations: Use heat shrink tubing.

Insulate ends of spare conductors using viny! insulating electrical tape.

Field-Applied Color Coding: Where viny! color coding electrical tape is used in lieu of
integrally colored insulation as permitted in Part 2 under "Color Coding", apply half
overlapping turns of fape at each termination and at each location conductors are
accessible.

ldentify conductors and cables in accordance with Section 26 05 53,

Install firestopping to preserve fire resistance rating of partitions and other elements, using
materials and methods specified in Section 07 84 00.

Unless specifically indicated to be excluded, provide final connections to all equipment and
devices, including those furnished by others, as required for a complete operating system.

3.04 FIELD QUALITY CONTROL

A
B.
C.

See Division 1 for additional requirements.
Inspect and test in accordance with NETA ATS, except Section 4.

Perform inspections and tests listed in NETA ATS, Section 7.3.2. The insulation resistance

test is required for all conductors. The resistance test for parallel conductors listed as

optional is not required.

1. Disconnect surge protective devices (SPDs) prior {o performing any high potential
testing. Replace SPDs damaged by performing high potential testing with SPDs
connected.

Correct deficiencies and replace damaged or defective conductors and cables.
END OF SECTION
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SECTION 26 05 26
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Grounding and bonding requirements.
Conductors for grounding and bonding.
Connectors for grounding and bonding.
Ground bars.
Ground rod electrodes.
Ground plate electrodes.
Ground enhancement material.

G mmoOoO®

H. Ground access wells.
1.02 RELATED REQUIREMENTS

A. Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables: Additional
requirements for conductors for grounding and bonding, including conductor color coding.
1. Includes oxide inhibiting compound.

B. Section 26 05 36 - Cable Trays for Electrical Systems: Additional grounding and bonding
requirements for cable tray systems.

C. Section 26 05 53 - Identification for Electrical Systems: Identification products and
requirements. ‘

1.03 REFERENCE STANDARDS

A. IEEE 81 - IEEE Guide for Measuring Earth Resistivity, Ground Impedance, and Earth
Surface Potentials of a Grounding System 2012.

B. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.
C. NEMA GR 1 - Grounding Rod Electrodes and Grounding Rod Electrode Couplings 2017.

D. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and
Systems 2017.

E. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

F. NFPA 780 - Standard for the Installation of Lightning Protection Systems 2020.
G. UL 467 - Grounding and Bonding Equipment Current Edition, Including All Revisions.
1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:
1. Verify exact locations of underground metal water service pipe entrances to building.
2. Coordinate the work with other trades to provide steel reinforcement complying with
specified requirements for concrete-encased electrode.

3. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

B. Sequencing:
1. Do not install ground rod electrodes until final backfill and compaction is complete.
1.05 SUBMITTALS
A. See Division 1 for submittals procedures.

B. Product Data: Provide manufacturer's standard catalog pages and data sheets for
grounding and bonding system components.

C. Shop Drawings:

1. Indicate proposed arrangement for signal reference grids. include locations of items to
be bonded and methods of connection.
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E.
F.

Manufacturer's Instructions: Indicate application conditions and limitations of use stipulated
by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

Field quality control test reports.

Project Record Documents: Record actual locations of grounding electrode system
components and connections.

1.06 QUALITY ASSURANCE

A.
B.

C.

Comply with requirements of NFPA 70.

Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

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

Installer Qualifications for Signal Reference Grids: Company with minimum five years
documented experience with high frequency grounding systems.

Product Listing Organization Qualifications: An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.07 DELIVERY, STORAGE, AND HANDLING

A

Receive, inspect, handle, and store products in accordance with manufacturer's
instructions.

PART 2 PRODUCTS
2.01 GROUNDING AND BONDING REQUIREMENTS

A. Do not use products for applications other than as permitted by NFPA 70 and product
listing.

B. Unless specifically indicated to be excluded, provide all required components, conductors,
connectors, conduit, boxes, fittings, supports, accessories, etc. as necessary for a complete
grounding and bonding system.

C. Where conductor size is not indicated, size fo comply with NFPA 70 but not iess than
applicable minimum size requirements specified.

D. Grounding System Resistance:

1. Achieve specified grounding system resistance under normally dry conditions unless
otherwise approved by Architect. Precipitation within the previous 48 hours does not
constitute normally dry conditions.

2. Grounding Electrode System: Not greater than 5 ohms to ground, when tested
according to IEEE 81 using "fall-of-potential" method.

3. Between Grounding Electrode System and Major Electrical Equipment Frames,
System Neutral, and Derived Neutral Points: Not greater than 0.5 ohms, when {ested
using "point-to-point” methods.

E. Grounding Electrode System:

1. Provide connection to required and supplemental grounding electrodes indicated to
form grounding electrode system.

a. Provide continuous grounding electrode conductors without splice or joint.

b. Install grounding electrode conductors in raceway where exposed to physical
damage. Bond grounding electrode conductor to metallic raceways at each end
with bonding jumper.

2. Metal Underground Water Pipe(s):

a. Provide connection to underground metal domestic and fire protection (where
present) water service pipe(s) that are in direct contact with earth for at least 10
feet at an accessible location not more than 5 feet from the point of entrance to
the building.

b. Provide bonding jumper(s) around insulating joints/pipes as required to make pipe
electrically continuous.

¢. Provide bonding jumper around water meter of sufficient length to permit removal
of meter without disconnecting jumper.
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Metal In-Ground Support Structure:

a. Provide connection to metal in-ground support structure that is in direct contact
with earth in accordance with NFPA 70.

Concrete-Encased Electrode:

a. Provide connection to concrete-encased electrode consisting of not less than 20
feet of either steel reinforcing bars or bare copper conductor not smaller than 4
AWG embedded within concrete foundation or footing that is in direct contact with
earth in accordance with NFPA 70.

Ground Rod Electrode(s):

a. Provide three electrodes in an equilateral triangle configuration uniess otherwise
indicated or required.

b. Space electrodes not less than 10 feet from each other and any other ground
electrode.

c. Where location is not indicated, locate electrode(s) at least 5 feet outside building
perimeter foundation as near as possible to electrical service entrance; where
possible, locate in softscape (uncovered) area.

d. Provide ground enhancement material around electrode where indicated.

e. Provide ground access well for each electrode.

Provide additional ground electrode(s) as required to achieve specified grounding

electrode system resistance.

Ground Bar: Provide ground bar, separate from service equipment enciosure, for

common connection point of grounding electrode system bonding jumpers as

permitted in NFPA 70. Connect grounding electrode conductor provided for service-
supplied system grounding to this ground bar.

a. Ground Bar Size: 1/4 by 4 by 12 inches unless otherwise indicated or required.

b.  Where ground bar location is not indicated, locate in accessible location as near
as possible to service disconnect enclosure.

c. Ground Bar Mounting Height: 18 inches above finished floor unless otherwise
indicated.

Ground Riser: Provide common grounding electrode conductor not iess than 3/0

AWG for tap connections to multiple separately derived systems as permitted in NFPA

70.

F. Service-Supplied System Grounding:

1.

For each service disconnect, provide grounding electrode conductor to connect neutral
(grounded) service conductor to grounding electrode system. Unless otherwise
indicated, make connection at neutral (grounded) bus in service disconnect enclosure.
For each service disconnect, provide main bonding jumper to connect neutral
{grounded) bus to equipment ground bus where not factory-installed. Do not make any
other connections between neutral (grounded) conductors and ground on load side of
service disconnect.

G. Separately Derived System Grounding:

1.

2.
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Separately derived systems include, but are not limited to:

a. Generators, when neutral is switched in the transfer switch.

Provide grounding electrode conductor to connect derived system grounded conductor
to nearest effectively grounded metal building frame. Unless otherwise indicated,
make connection at neutral (grounded) bus in source enclosure.

Provide bonding jumper to connect derived system grounded conductor to nearest
metal building frame and nearest metal water piping in the area served by the derived
system, where not already used as a grounding electrode for the derived system.
Make connection at same location as grounding electrode conductor connection.
Where common grounding electrode conductor ground riser is used for tap
connections to multiple separately derived systems, provide bonding jumper to
connect the metal building frame and metal water piping in the area served by the
derived system to the common grounding electrode conductor.

Outdoor Source: Where the source of the separately derived system is located
outside the building or structure supplied, provide connection to grounding electrode at
source in accordance with NFPA 70.
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H.

6. Provide system bonding jumper to connect system grounded conductor to equipment
ground bus. Make connection at same location as grounding electrode conductor
connection. Do not make any other connections between neutral (grounded)
conductors and ground on load side of separately derived system disconnect.

7. Where the source and first disconnecting means are in separate enclosures, provide
supply-side bonding jumper between source and first disconnecting means.

Bonding and Equipment Grounding:

1. Provide bonding for equipment grounding conductors, equipment ground busses,
metallic equipment enclosures, metallic raceways and boxes, device grounding
terminals, and other normally non-current-carrying conductive materials enclosing
electrical conductors/equipment or likely to become energized as indicated and in
accordance with NFPA 70.

2. Provide insulated equipment grounding conductor in each feeder and branch circuit
raceway. Do not use raceways as sole equipment grounding conductor.

3. Where circuit conductor sizes are increased for voltage drop, increase size of
equipment grounding conductor proportionally in accordance with NFPA 70.

4. Unless otherwise indicated, connect wiring device grounding terminal to branch circuit
equipment grounding conductor and to outlet box with bonding jumper.

5. Terminate branch circuit equipment grounding conductors on solidly bonded
equipment ground bus only. Do not terminate on neutral (grounded) or
isolated/insulated ground bus.

6. Provide bonding jumper across expansion or expansion/deflection fittings provided to
accommodate conduit movement.

7. Provide bonding for interior metal piping systems in accordance with NFPA 70. This
includes, but is not limited to:

a. Metal water piping where not already effectively bonded to metal underground
water pipe used as grounding electrode.

b. Metal gas piping.

¢. Metal process piping.

8. Provide bonding for interior metal air ducts.

9. Provide bonding for metal building frame.

10. Provide bonding for metal siding not effectively bonded through attachment to metal
building frame.

11. Provide bonding and equipment grounding for pools and fountains and associated
equipment in accordance with NFPA 70.

Cable Tray Systems: Also comply with Section 26 05 36.

2.02 GROUNDING AND BONDING COMPONENTS

A

General Requirements:
1. Provide products listed, classified, and labeled as suitable for the purpose intended.
2. Provide products listed and labeled as complying with UL 467 where applicable.

Conductors for Grounding and Bonding, in Addition to Requirements of Section 26 05 26:
1. Use insulated copper conductors unless otherwise indicated.
a. Exceptions:
1)  Use bare copper conductors where installed underground in direct contact
with earth.
2) Use bare copper conductors where directly encased in concrete (not in
raceway).

Connectors for Grounding and Bonding:
1. Description: Connectors appropriate for the application and suitable for the
conductors and items to be connected; listed and iabeled as complying with UL 467.
2. Unless otherwise indicated, use exothermic welded connections for underground,
concealed and other inaccessible connections.
a. Exceptions:
1)  Use mechanical connectors for connections to electrodes at ground access
wells.
3. Unless otherwise indicated, use mechanical connectors, compression connectors, or
exothermic welded connections for accessible connections.
a. Exceptions:
Grounding and Bonding for
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1)  Use exothermic welded connections for connections to metal building frame.

Ground Bars:

1. Description: Copper rectangular ground bars with mounting brackets and insulators.
2. Size: As indicated.

3. Holes for Connections: As indicated or as required for connections to be made.

Ground Rod Electrodes:

Comply with NEMA GR 1.

Material: Copper-bonded (copper-clad) steel.

Size: 3/4 inch diameter by 10 feet length, unless otherwise indicated.

Where rod lengths of greater than 10 feet are indicated or otherwise required,
sectionalized ground rods may be used.

PN~

Ground Plate Electrodes:
1.  Material: Copper.
2. Size: 24 by 24 by 1/4 inches, unless otherwise indicated.

Ground Enhancement Material:

1. Description: Factory-mixed conductive material designed for permanent and
maintenance-free improvement of grounding effectiveness by lowering resistivity.

2. Resistivity: Not more than 20 ohm-cm in final instailed form.

Ground Access Wells:

1. Description: Open bottom round or rectangular well with access cover for testing and
inspection; suitable for the expected load at the installed location.
a. Areas Exposed to Vehicular Traffic: Rated for not less than 5000 pounds vertical

design load.

2. Size: As required to provide adequate access for testing and inspection, but not less
than minimum size requirements specified.
a. Round Wells: Not less than 8 inches in diameter.
b. Rectangular Wells: Not less than 12 by 12 inches.

3. Depth: As required to extend below frost line to prevent frost upheaval, but not less
than 10 inches.

4. Cover: Factory-identified by permanent means with word "GROUND".

Oxide Inhibiting Compound: Comply with Section 26 05 19.

PART 3 EXECUTION
3.01 EXAMINATION

A.

B.
C.

Verify that work likely to damage grounding and bonding system components has been
completed.

Verify that field measurements are as indicated.
Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

A.
B.
C.

12/23/2021 260526-5

Install products in accordance with manufacturer's instructions.
Perform work in accordance with NECA 1 (general workmanship).

Ground Rod Electrodes: Unless otherwise indicated, instali ground rod electrodes

vertically. Where encountered rock prohibits vertical installation, install at 45 degree angle

or bury horizontally in trench at least 30 inches {750 mm) deep in accordance with NFPA 70

or provide ground plates.

1. Outdoor Installations: Unless otherwise indicated, install with top of rod 6 inches
below finished grade.

2. Indoor Installations: Unless otherwise indicated, install with 4 inches of top of rod
exposed.

Ground Plate Electrodes: Unless otherwise indicated, install ground plate electrodes at a

depth of not less than 30 inches.

Make grounding and bonding connections using specified connectors.

1. Remove appropriate amount of conductor insulation for making connections without

cutting, nicking or damaging conductors. Do not remove conductor strands to facilitate
insertion into connector.

Grounding and Bonding for



2. Remove nonconductive paint, enamel, or similar coating at threads, contact points,
and contact surfaces.

3. Exothermic Welds: Make connections using molds and weld material suitable for the
items to be connected in accordance with manufacturer's recommendations.

4. Mechanical Connectors: Secure connections according to manufacturer's
recommended torque settings.

5. Compression Connectors: Secure connections using manufacturer's recommended
tools and dies.

F. Identify grounding and bonding system components in accordance with Section 26 05 53.
3.03 FIELD QUALITY CONTROL

A. See Division 1 for additional requirements.

B. Inspect and test in accordance with NETA ATS except Section 4.
C. Perform inspections and tests listed in NETA ATS, Section 7.13.
D

Perform ground electrode resistance tests under normally dry conditions. Precipitation
within the previous 48 hours does not constitute normally dry conditions.

Investigate and correct deficiencies where measured ground resistances do not comply with
specified requirements.

F. Submit detailed reports indicating inspection and testing results and corrective actions
taken.

m

END OF SECTION
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SECTION 26 05 29
HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1 GENERAL
1.01 SECTION INCLUDES

A.

Support and attachment requirements and components for equipment, conduit, cable,
boxes, and other electrical work.

1.02 RELATED REQUIREMENTS

A.
B.

C.

Section 03 30 00 - Cast-in-Place Concrete: Concrete equipment pads.

Section 05 50 00 - Metal Fabrications: Materials and requirements for fabricated metal
supports.

Section 26 05 33.13 - Conduit for Electrical Systems: Additional support and attachment
requirements for conduits.

Section 26 05 36 - Cable Trays for Electrical Systems: Additional support and attachment
requirements for cable tray.

Section 26 05 33.16 - Boxes for Electrical Systems: Additional support and attachment
requirements for boxes.

Section 26 05 48 - Vibration and Seismic Controls for Electrical Systems.

Section 26 25 13 - Low-Voltage Busways: Additional support and attachment requirements
for busway.

Section 26 51 00 - Interior Lighting: Additional support and attachment requirements for
interior luminaires.

Section 26 56 00 - Exterior Lighting: Additional support and attachment requirements for
exterior luminaires.

1.03 REFERENCE STANDARDS

A

B.

G.

H.

ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron
and Steel Products 2017.

ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware 2016a.

ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on lron and
Steel 2019.

MFMA-4 - Metal Framing Standards Publication 2004.
NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.

NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

NFPA 101 - Life Safety Code Most Recent Edition Adopted by Authority Having Jurisdiction,
Including All Applicable Amendments and Supplements.

UL 5B - Strut-Type Channel Raceways and Fittings Current Edition, including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A
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Coordination:

1. Coordinate sizes and arrangement of supports and bases with the actual equipment
and components to be installed.

2. Coordinate the work with other trades to provide additional framing and materials
required for installation.

3. Coordinate compatibility of support and attachment components with mounting
surfaces at the installed locations.

4.  Coordinate the arrangement of supports with ductwork, piping, equipment and other
potential conflicts installed under other sections or by others.

5. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

Sequencing:

Hangers and Supports for



1. Do not install products on or provide attachment to concrete surfaces until concrete
has fully cured in accordance with Section 03 30 00.

1.05 SUBMITTALS

A.
B.

See Division 1 for submittal procedures.

Product Data: Provide manufacturer's standard catalog pages and data sheets for channel

(strut) framing systems, non-penetrating rooftop supports, and post-installed concrete and

masonry anchors.

1. Fiberglass Channel (Strut) Framing Systems: Include requirements for strength
derating according to ambient temperature.

Shop Drawings: Include details for fabricated hangers and supports where materials or
methods other than those indicated are proposed for substitution.

Derating Calculations for Fiberglass Channel (Strut) Framing Systems: Indicate load
ratings adjusted for applicable service conditions.

Evaluation Reports: For products specified as requiring evaluation and recognition by ICC
Evaluation Service, LLC (ICC-ES), provide current ICC-ES evaluation reports upon request.

Installer's Qualification Statement: Include evidence of compliance with specified
requirements.

Manufacturer's Instructions: Indicate application conditions and limitations of use stipulated
by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

1.06 QUALITY ASSURANCE

A
B.
C.

D.
E.

Comply with NFPA 70.
Comply with applicable building code.

Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

Installer Qualifications for Field-Welding: As specified in Section 05 50 00.

Product Listing Organization Qualifications: An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.07 DELIVERY, STORAGE, AND HANDLING

A

Receive, inspect, handle, and store products in accordance with manufacturer's
instructions.

PART 2 PRODUCTS
2.01 SUPPORT AND ATTACHMENT COMPONENTS

A
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General Requirements:

1. Provide all required hangers, supports, anchors, fasteners, fittings, accessories, and
hardware as necessary for the complete installation of electrical work.

2. Provide products listed, classified, and labeled as suitable for the purpose intended,
where applicable.

3. Where support and attachment component types and sizes are not indicated, select in
accordance with manufacturer's application criteria as required for the load fo be
supported with a minimum safety factor of 25%. Include consideration for vibration,
equipment operation, and shock loads where applicable.

4. Do not use products for applications other than as permitted by NFPA 70 and product
listing.

5. Do not use wire, chain, perforated pipe strap, or wood for permanent supports unless
specifically indicated or permitted.

6. Steel Components: Use corrosion resistant materials suitable for the environment
where installed.

a. Indoor Dry Locations: Use zinc-plated steel or approved equivalent unless
otherwise indicated.

b.  Outdoor and Damp or Wet Indoor Locations: Use galvanized steel, stainless
steel, or approved equivalent unless otherwise indicated.

c. Zinc-Plated Steel: Electroplated in accordance with ASTM B633.

Hangers and Supports for
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d. Galvanized Steel: Hot-dip galvanized after fabrication in accordance with ASTM
A123/A123M or ASTM A153/A153M.

B. Components for Vibration Isolation and/or Seismic Controls: Comply with Section 26 05 48.
Materials for Metal Fabricated Supports: Comply with Section 05 50 00.

D. Conduit and Cable Supports: Straps, clamps, etc. suitable for the conduit or cable to be

supported.

1. Conduit Straps: One-hole or two-hole type; steel or malleable iron.

2. Conduit Clamps: Bolted type unless otherwise indicated.

3. Manufacturers:

a. Cooper Crouse-Hinds, a division of Eaton Corporation:

www.cooperindustries.com/#sle.
Erico International Corporation: www.erico.com/#sle.
HoldRite, a brand of Reliance Worldwide Corporation: www.holdrite.com/#sle.
0-Z/Gedney, a brand of Emerson Electric Co: www.emerson.com/#sle.
Thomas & Betts Corporation: www.tnb.com/#sle.
Substitutions: In accordance with Division 1.

E. Outlet Box Supports: Hangers, brackets, etc. suitable for the boxes to be supported.

1. Manufacturers:

a. Cooper Crouse-Hinds, a division of Eaton Corporation:

www.cooperindustries.com/#sle.
Erico International Corporation: www.erico.com/f#sle.
HoldRite, a brand of Reliance Worldwide Corporation: www.holdrite.com/#sle.
0-Z/Gedney, a brand of Emerson Electric Co: www.emerson.com/#sle.
Thomas & Betts Corporation: www.tnb.com/#sle.
Substitutions: In accordance with Division 1.

F. Metal Channel (Strut) Framing Systems: Factory-fabricated continuous-slot metal channel
(strut) and associated fittings, accessories, and hardware required for field-assembly of
supports.

1. Comply with MFMA-4,

2. Channel (Strut) Used as Raceway (only where specifically indicated): Listed and
labeled as complying with UL 5B.

3. Channel Material:

a. Indoor Dry Locations: Use painted steel, zinc-plated steel, or galvanized steel.

b. Outdoor and Damp or Wet Indoor Locations: Use galvanized steel.

Minimum Channel Thickness: Steel sheet, 12 gauge, 0.1046 inch.

Minimum Channel Dimensions: 1-5/8 inch width by 13/16 inch height.

Manufacturers:

Cooper B-Line, a division of Eaton Corporation: www.cooperindustries.com/#sle.

Thomas & Betts Corporation: www.tnb.com/#sle.

Unistrut, a brand of Atkore International Inc: www.unistrut.com/#sle.

Substitutions: In accordance with Division 1.

Source Limitations: Furnish channels (struts) and associated fittings,

accessories, and hardware produced by a single manufacturer.

G. Hanger Rods: Threaded zinc-plated steel unless otherwise indicated.
1. Minimum Size, Unless Otherwise Indicated or Required:

a. Equipment Supports: 1/2 inch diameter.
b. Busway Supports; 1/2 inch diameter.
¢. Single Conduit up to 1 inch (27 mm) trade size: 1/4 inch diameter.
d. Single Conduit larger than 1 inch (27 mm) trade size: 3/8 inch diameter.
e
f.

O

000U

=0 00T

IR

capow

Trapeze Support for Multiple Conduits: 3/8 inch diameter.
Outlet Boxes: 1/4 inch diameter.
g. Luminaires: 1/4 inch diameter.

H. Non-Penetrating Rooftop Supports for LLow-Slope Roofs: Steel pedestals with thermoplastic
or rubber bases that rest on top of roofing membrane, not requiring any attachment to the
roof structure and not penetrating the roofing assembly, with support fixtures as specified.

1. Base Sizes: As required to distribute load sufficiently to prevent indentation of roofing
assembly.
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2. Attachment/Support Fixtures: As recommended by manufacturer, same type as
indicated for equivalent indoor hangers and supports.

3. Mounting Height: Provide minimum clearance of 6 inches under supported
component to top of roofing.

4. Manufacturers:
a. Cooper B-Line, a division of Eaton Corporation: www.cooperindustries.com/#sle.
b.  Erico International Corporation: www.erico.com/#sle.
c. PHP Systems/Design: www.phpsd.com/#sle.
d. Unistrut, a brand of Atkore International Inc: www.unistrut.com/#sle.
e. Substitutions: In accordance with Division 1.

Anchors and Fasteners:

1. Unless otherwise indicated and where not otherwise restricted, use the anchor and

fastener types indicated for the specified applications.

Concrete: Use preset concrete inserts, expansion anchors, or screw anchors.

Solid or Grout-Filled Masonry: Use expansion anchors or screw anchors.

Hollow Masonry: Use toggle bolts.

Hollow Stud Walis: Use toggle bolts.

Steel: Use beam clamps, machine bolts, or welded threaded studs.

Sheet Metal: Use sheet metal screws.

Wood: Use wood screws.

Plastic and lead anchors are not permitted.

Powder-actuated fasteners are not permitted.

Hammer-driven anchors and fasteners are not permitted.

a. Nails are permitted for attachment of nonmetallic boxes to wood frame
construction (when specified).

Preset Concrete Inserts: Continuous metal channel (strut) and spot inserts specifically

designed to be cast in concrete ceilings, walls, and floors.

a. Comply with MFMA-4.

b. Channel Material: Use galvanized steel.

¢. Minimum Channel Thickness: Steel sheet, 12 gauge, 0.1046 inch minimum base
metal thickness.

d. Manufacturer: Same as manufacturer of metal channel (strut) framing system.

13. Post-Installed Concrete and Masonry Anchors: Evaluated and recognized by ICC
Evaluation Service, LL.C (ICC-ES) for compliance with applicable building code.

14. Manufacturers - Mechanical Anchors:
a. Hilti, Inc: www.us.hilti.com/#sle.
b. ITW Red Head, a division of lllinois Tool Works, Inc: www itwredhead.com/#sie.
¢. Powers Fasteners, Inc: www.powers.com/#sle.
d. Simpson Strong-Tie Company Inc: www.strongtie.com/#sle.
e. Substitutions: In accordance with Division 1.
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PART 3 EXECUTION
3.01 EXAMINATION

A
B.
C.

Verify that field measurements are as indicated.
Verify that mounting surfaces are ready to receive support and attachment components.
Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

A. Install products in accordance with manufacturer's instructions.

B. Perform work in accordance with NECA 1 (general workmanship).

C. Install anchors and fasteners in accordance with ICC Evaluation Services, LLC (ICC-ES)
evaluation report conditions of use where applicable.

D. Provide independent support from building structure. Do not provide support from piping,
ductwork, or other systems.

E. Unless specifically indicated or approved by Architect, do not provide support from
suspended ceiling support system or ceiling grid.
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F. Unless specifically indicated or approved by Architect, do not provide support from roof
deck.

G. Do not penetrate or otherwise notch or cut structural members without approval of
Structural Engineer.

H. Provide required vibration isolation and/or seismic controls in accordance with Section 26
05 48.

. Field-Welding (where approved by Architect). Comply with Section 05 50 00.

J.  Equipment Support and Attachment:

1. Use metal fabricated supports or supports assembled from metal channel (strut) to
support equipment as required.

2. Use metal channel (strut) secured to studs to support equipment surface-mounted on
holiow stud walls when wall strength is not sufficient to resist pull-out.

3. Use metal channel (strut) to support surface-mounted equipment in wet or damp
locations to provide space between equipment and mounting surface.

4. Unless otherwise indicated, mount floor-mounted equipment on properly sized 3 inch
high concrete pad constructed in accordance with Section 03 30 00.

5. Securely fasten floor-mounted equipment. Do not install equipment such that it relies
on its own weight for support.

K. Conduit Support and Attachment: Also comply with Section 26 05 33.13.

L. Cable Tray Support and Attachment: Also comply with Section 26 05 36.

M. Box Support and Attachment: Also comply with Section 26 05 33.16.

N. Busway Support and Attachment: Also comply with Section 26 25 13.

O. Interior Luminaire Support and Attachment: Also comply with Section 26 51 00.

P. Exterior Luminaire Support and Attachment: Also comply with Section 26 56 00.

Q. Preset Concrete Inserts: Use manufacturer provided closure strips to inhibit concrete
seepage during concrete pour.

R. Secure fasteners according to manufacturer's recommended torque settings.

S. Remove temporary supports.

T. ldentify independent electrical component support wires above accessible ceilings (only

where specifically indicated or permitted) with color distinguishable from ceiling support
wires in accordance with NFPA 70.

3.03 FIELD QUALITY CONTROL
A. See Division 1 for additional requirements.
B. Inspect support and attachment components for damage and defects.

C. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by
manufacturer. Replace components that exhibit signs of corrosion.

D. Correct deficiencies and replace damaged or defective support and attachment
components.

END OF SECTION

12/23/2021 260529 -5 Hanger‘*‘;,ﬁfﬁfﬂpﬁ‘_’f for



SECTION 26 05 33.13
CONDUIT FOR ELECTRICAL SYSTEMS

PART 1 GENERAL
1.01 SECTION INCLUDES

A.

TommUDOoO W

i

M.

Galvanized steel rigid metal conduit (RMC).
Aluminum rigid metal conduit (RMC).
Intermediate metal conduit (IMC).

PVC-coated galvanized steel rigid metal conduit (RMC).
Fiexible metal conduit (FMC).

Liquidtight flexible metal conduit (LFMC).
Electrical metallic tubing (EMT).

Rigid polyvinyl chioride (PVC) conduit.
Electrical nonmetallic tubing (ENT).

Liquidtight flexible nonmetallic conduit (LFNC}).
Reinforced thermosetting resin conduit {RTRC).
Conduit fittings.

Accessories.

1.02 RELATED REQUIREMENTS

1.03

J.

Section 03 30 00 - Cast-in-Place Concrete: Concrete encasement of conduits.
Section 07 84 00 - Firestopping.

Section 26 05 26 - Grounding and Bonding for Electrical Systems.
1. Includes additional requirements for fittings for grounding and bonding.

Section 26 05 29 - Hangers and Supports for Electrical Systems.
Section 26 05 33.16 - Boxes for Electrical Systems.
Section 26 05 48 - Vibration and Seismic Controls for Electrical Systems.

Section 26 05 53 - Identification for Electrical Systems: Identification products and
requirements.

Section 26 21 00 - Low-Voltage Electrical Service Entrance: Additional requirements for
electrical service conduits.

Section 27 10 00 - Structured Cabling: Additional requirements for communications
systems conduits.

Section 31 23 16.13 - Trenching: Excavating, bedding, and backfilling.

REFERENCE STANDARDS

A.
B.

~TIoemmoO

ANSI C80.1 - American National Standard for Electrical Rigid Steel Conduit (ERSC) 2020.

ANSI C80.3 - American National Standard for Electrical Metallic Tubing -- Steel (EMT-S)
2020.

ANSI C80.5 - American National Standard for Electrical Rigid Metal Conduit -- Aluminum
(ERMC-A) 2020.

ANSI C80.6 - American National Standard for Electrical Intermediate Metal Conduit 2018.
NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.

NECA 101 - Standard for Installing Steel Conduits (Rigid, IMC, EMT) 2013.

NECA 102 - Standard for Installing Aluminum Rigid Metal Conduit 2004.

NECA 111 - Standard for Installing Nonmetallic Raceways (RNC, ENT, LFNC) 2017.

NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic
Tubing, and Cable 2014.

NEMA RN 1 - Polyvinyl-Chloride (PVC) Externally Coated Galvanized Rigid Steel Conduit
and Intermediate Metal Conduit 2018.
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AA.

BB.
CC.
DD.

EE.

FF.

NEMA TC 2 - Electrical Polyviny! Chloride (PVC) Conduit 2020.

NEMA TC 3 - Polyvinyl Chloride (PVC) Fittings for Use with Rigid PVC Conduit and Tubing
2021.

NEMA TC 13 - Electrical Nonmetaliic Tubing (ENT) 2014 (Reaffirmed 2019).

NEMA TC 14 (SERIES) - Reinforced Thermosetting Resin Conduit and Fittings Series
2015.

NEMA TC 14.AG - Aboveground Reinforced Thermosetting Resin Conduit (RTRC) and
Fittings 2015.

NEMA TC 14 .BG - Belowground Reinforced Thermosetting Resin Conduit (RTRC) and
Fittings 2015.

NEMA TC 14 XW - Extra Heavy Wall Aboveground Reinforced Thermosetting Resin
Conduit (RTRC) and Fittings 2015.

NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

UL 1 - Flexible Metal Conduit Current Edition, Including All Revisions.
UL 6 - Electrical Rigid Metal Conduit-Steel Current Edition, Including All Revisions.

UL 6A - Electrical Rigid Metal Conduit-Aluminum, Red Brass, and Stainless Steel Current
Edition, Including All Revisions.

UL 360 - Liquid-Tight Flexible Metal Conduit Current Edition, Including All Revisions.
UL 514B - Conduit, Tubing, and Cable Fittings Current Edition, Including All Revisions.

UL 651 - Schedule 40, 80, Type EB and A Rigid PVC Conduit and Fittings Current Edition,
Including All Revisions.

UL. 797 - Electrical Metallic Tubing-Steel Current Edition, Including All Revisions.

UL 1203 - Explosion-Proof and Dust-ignition-Proof Electrical Equipment for Use in
Hazardous (Classified) Locations Current Edition, including All Revisions.

UL 1242 - Electrical Intermediate Metal Conduit-Steel Current Edition, Including All
Revisions.

UL 1653 - Electrical Nonmetallic Tubing Current Edition, Including All Revisions.
UL 1660 - Liquid-Tight Flexible Nonmetallic Conduit Current Edition, Including All Revisions.

UL 2420 - Belowground Reinforced Thermosetting Resin Conduit (RTRC) and Fittings
Current Edition, Including All Revisions.

UL 2515 - Aboveground Reinforced Thermosetting Resin Conduit (RTRC) and Fittings
Current Edition, Including All Revisions.

UL 2515A - Standard for Supplemental Requirements for Extra Heavy Wall Reinforced
Thermosetting Resin Conduit (RTRC) and Fittings Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A.

Coordination:

1.  Coordinate minimum sizes of conduits with the actual conductors to be installed,
including adjustments for conductor sizes increased for voltage drop.

2. Coordinate the arrangement of conduits with structural members, ductwork, piping,
equipment and other potential conflicts installed under other sections or by others.

3. Verify exact conduit termination locations required for boxes, enclosures, and
equipment installed under other sections or by others.

4. Coordinate the work with other trades to provide roof penetrations that preserve the
integrity of the roofing system and do not void the roof warranty.

5. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

Sequencing:
1. Do not begin installation of conductors and cables until installation of conduit is
complete between outlet, junction and splicing points.

1.05 SUBMITTALS
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See Division 1 for submittals procedures.

Product Data: Provide manufacturer's standard catalog pages and data sheets for conduits
and fittings.

Shop Drawings:

1. Indicate proposed arrangement for conduits to be installed within structural concrete
slabs, where permitted.

2. Include proposed locations of roof penetrations and proposed methods for sealing.

Project Record Documents: Record actual routing for conduits installed underground,
conduits embedded within concrete slabs, and conduits 2 inch (53 mm) trade size and
larger.

1.06 QUALITY ASSURANCE

A
B.

C.

Comply with requirements of NFPA 70.

Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

Product Listing Organization Qualifications: An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.07 DELIVERY, STORAGE, AND HANDLING

A.

Receive, inspect, handle, and store conduit and fittings in accordance with manufacturer's
instructions.

PART 2 PRODUCTS
2.01 CONDUIT APPLICATIONS

A

B.

Do not use conduit and associated fittings for applications other than as permitted by NFPA
70 and product listing.

Unless otherwise indicated and where not otherwise restricted, use the conduit types
indicated for the specified applications. Where more than one listed application applies,
comply with the most restrictive requirements. Where conduit type for a particular
application is not specified, use galvanized steel rigid metal conduit.

Underground:

1. Under Slab on Grade: Use PVC-coated galvanized steel rigid metal conduit, rigid
PVC conduit, or reinforced thermosetting resin conduit (RTRC).

2. Exterior, Direct-Buried: Use intermediate metallic conduit (IMC), PVC-coated
galvanized steel rigid metal conduit, rigid PVC conduit, or reinforced thermosetting
resin conduit (RTRC).

3. Exterior, Embedded Within Concrete: Use PVC-coated galvanized steel rigid metal
conduit, rigid PVC conduit, or reinforced thermosetting resin conduit (RTRC).

4. Where rigid polyvinyl (PVC) conduit is provided, transition to galvanized steel rigid
metal conduit where emerging from underground.

5. Where rigid polyvinyl (PVC) conduit larger than 2 inch (53 mm) trade size is provided,
use PVC-coated galvanized steel rigid metal conduit elbows for bends.

6. Where steel conduit is installed in direct contact with earth where soil has a resistivity
of less than 2000 ohm-centimeters or is characterized as severely corrosive based on
soils report or local experience, use corrosion protection tape to provide
supplementary corrosion protection or use reinforced thermosetting resin conduit
(RTRC).

7. Where steel conduit emerges from concrete into soil, use corrosion protection tape to
provide supplementary corrosion protection for a minimum of 4 inches on either side of
where conduit emerges or use PVC-coated galvanized steel rigid metal conduit.

Embedded Within Concrete:

1. Within Slab on Grade (within structural slabs only where approved by Structural
Engineer): Use PVC-coated galvanized steel rigid metal conduit, rigid PVC conduit, or
reinforced thermosetting resin conduit (RTRC).

2. Within Slab Above Ground (within structural slabs only where approved by Structural
Engineer); Use PVC-coated galvanized steel rigid metal conduit, rigid PVC conduit, or
reinforced thermosetting resin conduit (RTRC).
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0.

3.  Within Concrete Walls Above Ground: Use PVC-coated galvanized steel rigid metal
conduit, rigid PVC conduit, or reinforced thermosetting resin conduit (RTRC).

4. Where rigid polyvinyl (PVC) conduit is provided, transition to galvanized steel rigid
metal conduit where emerging from concrete.

5.  Where electrical metallic tubing (EMT) emerges from concrete into salt air, use
corrosion protection tape to provide supplementary corrosion protection for a minimum
of 4 inches on either side of where conduit emerges or use PVC-coated galvanized
steel rigid metal conduit.

Concealed Within Masonry Walls: Use galvanized steel rigid metal conduit, intermediate
metal conduit (IMC), or electrical metallic tubing (EMT).

Concealed Within Hollow Stud Walls: Use galvanized steel rigid metal conduit,
intermediate metal conduit (IMC), or electrical metallic tubing (EMT).

Concealed Above Accessible Ceilings: Use galvanized steel rigid metal conduit,
intermediate metal conduit (IMC), or electrical metallic tubing (EMT).

Interior, Damp or Wet Locations: Use PVC-coated galvanized steel rigid metal conduit.

Exposed, Interior, Not Subject to Physical Damage: Use galvanized steel rigid metal
conduit, intermediate metal conduit (IMC), or electrical metallic tubing (EMT).

Exposed, Interior, Subject to Physical Damage: Use galvanized steel rigid metal conduit or
intermediate metal conduit (IMC).
1. Locations subject to physical damage include, but are not limited fo:
a. Where exposed below 8 feet, except within electrical and communication rooms
or closets.
b. Where exposed below 20 feet in warehouse areas.

Exposed, Exterior: Use PVC-coated galvanized steel rigid metal conduit.

Concealed, Exterior, Not Embedded in Concrete or in Contact With Earth: Use galvanized
steel rigid metal conduit or intermediate metal conduit (IMC).

Corrosive Locations Above Ground: Use PVC-coated galvanized steel rigid metal conduit,
aluminum rigid metal conduit, or reinforced thermosetting resin conduit (RTRC).
1. Corrosive locations include, but are not limited to:

a. Cooling towers.

Connections to Vibrating Equipment:

Dry Locations: Use flexible metal conduit.

Damp, Wet, or Corrosive Locations: Use liquidtight flexible metal conduit.
Maximum Length: 6 feet unless otherwise indicated.

Vibrating equipment includes, but is not limited to:

a. Transformers.

b. Motors.

Fished in Existing Walls, Where Necessary: Use flexible metal conduit.

BN~

CONDUIT REQUIREMENTS

A.

moow

© M

Existing Work: Where existing conduits are indicated to be reused, they may be reused
only where they comply with specified requirements, are free from corrosion, and integrity is
verified by pulling a mandrel through them.

Electrical Service Conduits: Also comply with Section 26 21 00.
Communications Systems Conduits: Also comply with Section 27 10 00.
Fittings for Grounding and Bonding: Also comply with Section 26 05 26.

Provide all conduit, fittings, supports, and accessories required for a complete raceway
system. :

Provide products listed, classified, and labeled as suitable for the purpose intended.

Minimum Conduit Size, Unless Otherwise Indicated:

1. Branch Circuits: 3/4 inch {21 mm) trade size.

2. Branch Circuit Homeruns: 3/4 inch (21 mm) frade size.

3. Control Circuits: 1/2 inch (16 mm) trade size.

4.  Flexible Connections to Luminaires: 3/8 inch (12 mm) trade size.
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5.
6.

Underground, Interior: 3/4 inch (21 mm) trade size.
Underground, Exterior: 1 inch (27 mm) trade size.

H. Where conduit size is not indicated, size to comply with NFPA 70 but not less than
applicable minimum size requirements specified.

2.03 GALVANICED STEEL RIGID METAL CONDUIT (RMC)
A. Manufacturers:

1.
2.

3.

4.,
5.

Allied Tube & Conduit, a division of Atkore International: www.alliedeg.com/#sle.
Nucor Tubular Products: www.nucortubular.com/#sle.

Western Tube, a division of Zekelman Industries: www.westerntube.com/#sle.
Wheatland Tube, a division of Zekelman Industries: www.wheatland.com/#sle.
Substitutions: In accordance with Division 1.

B. Description: NFPA 70, Type RMC galvanized steel rigid metal conduit complying with ANSI
C80.1 and listed and labeled as complying with UL 6.

C. Fitlings:
1.

Manufacturers:

a. Bridgeport Fittings Inc: www .bpffittings.com/f#sle.

b. 0-Z/Gedney, a brand of Emerson Electric Co: www.emerson.com/#sle.

¢. Thomas & Betts Corporation: www.tnb.com/#sle.

d. Substitutions: In accordance with Division 1.

Non-Hazardous Locations: Use fittings complying with NEMA FB 1 and listed and
labeled as complying with UL 514B.

Hazardous (Classified) Locations: Use fittings listed and labeled as complying with UL
1203 for the classification of the installed location.

Material: Use steel.

a. Do not use die cast zinc fittings.

Connectors and Couplings: Use threaded type fittings only. Threadless set screw and
compression (gland) type fittings are not permitted.

2.04 ALUMINUM RIGID METAL CONDUIT (RMC)
A. Manufacturers:

SRS

Allied Tube & Conduit, a division of Atkore International: www.alliedeg.com/#sle.
Nucor Tubular Products: www.nucortubular.com/#sle.

Western Tube, a division of Zekelman Industries: www.westermntube.com/isle.
Wheatland Tube, a division of Zekelman Iindustries: www.wheatland.com/#sie.
Substitutions: In accordance with Division 1.

B. Description: NFPA 70, Type RMC aluminum rigid metal conduit complying with ANSI C80.5
and listed and labeled as complying with UL 6A.

C. Fittings:
1.

2.

3.

4.
5

Manufacturers:

a. Bridgeport Fitlings Inc: www.bpffittings.com/#sle.

b. 0-Z/Gedney, a brand of Emerson Electric Co: www.emerson.com/fsle.

¢. Thomas & Betts Corporation: www.tnb.com/#sie.

d. Substitutions: In accordance with Division 1.

Non-Hazardous Locations: Use fittings complying with NEMA FB 1 and listed and
labeled as complying with UL 514B.

Hazardous (Classified) Locations: Use fitlings listed and labeled as complying with UL
1203 for the classification of the installed location.

Material: Use aluminum.

Connectors and Couplings: Use threaded type fitlings only. Threadless set screw and
compression (gland) type fittings are not permitted.

2.05 INTERMEDIATE METAL CONDUIT (IMC)
A. Manufacturers:

HON -~

Allied Tube & Conduit, a division of Atkore International: www.alliedeg.com/#sle.
Nucor Tubular Products: www.nucortubular.com/#sle.

Western Tube, a division of Zekelman Industries: www.westerntube.com/fsle.
Wheatland Tube, a division of Zekelman Industries: www.wheatland.com/isle.
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212 LIQUIDTIGHT FLEXIBLE NONMETALLIC CONDUIT (LFNC)
A. Description: NFPA 70, Type LFNC liquidtight flexible nonmetallic conduit listed and labeled

B.

as complying with UL 1660.
Fittings:
1. Manufacturer: Same as manufacturer of conduit to be connected.

2. Description: Fittings complying with NEMA FB 1 and listed and labeled as complying
with UL 514B; suitable for the type of conduit to be connected.

2.13 REINFORCED THERMOSETTING RESIN CONDUIT (RTRC)
A. Applications:

o

1. Above Ground, Not Subject to Physical Damage: Use aboveground (AG), SW
(Standard Wall) RTRC.

2. Above Ground, Subject to Physical Damage: Use aboveground (AG), XW (Extra
Heavy Wall) RTRC.

3. Underground, Direct-Buried: Use belowground (BG), DB (direct burial) RTRC.

4. Underground, Embedded in Concrete: Use belowground (BG), EB (encased burial)
RTRC or belowground (BG), DB (direct burial} RTRC.

5. Do not use RTRC in hazardous (classified) locations.

Description: NFPA 70, Type RTRC reinforced thermosetting resin conduit complying with

NEMA TC 14 (SERIES).

1. Aboveground (AG) RTRC: Comply with NEMA TC 14.AG and list and label as
complying with UL 2515.

2. Aboveground (AG), XW (Extra Heavy Wall) RTRC: Comply with NEMA TC 14.XW and
list and label as complying with UL 2515A.

3. Belowground (BG) RTRC: Comply with NEMA TC 14.BG and list and label as
complying with UL 2420.

Supports: Per manufacturer's recommendations.

Fittings: Same type and manufacturer as conduit to be connected.
1. Cement-Tight Joints: Use bonded coupling or bell and spigot.
2. Cement- and Water-Tight Joints: Use adhesive and manufacturer's standard gaskets.

214 ACCESSORIES

A.
B.

C.

Corrosion Protection Tape: PVC-based, minimum thickness of 20 mil.

Conduit Joint Compound: Corrosion-resistant, electrically conductive; suitable for use with
the conduit to be installed.

Solvent Cement for PVC Conduit and Fittings: As recommended by manufacturer of
conduit and fittings to be installed.

Epoxy Adhesive for RTRC Conduit and Fittings: As recommended by manufacturer of
condulit and fittings to be installed.

Pull Strings: Use nylon cord with average breaking strength of not less than 200 pound-
force.

Sealing Compound for Sealing Fittings: Listed for use with the particular fittings to be
installed.

Modular Seals for Conduit Penetrations: Rated for minimum of 40 psig; Suitable for the
conduits to be installed.

Sealing Systems for Roof Penetrations: Premanufactured components and accessories as
required to preserve integrity of roofing system and maintain roof warranty; suitable for
conduits and roofing system to be installed; designed to accommodate existing
penetrations where applicable.
1. Products:

a. Menzies Metal Products; Electrical Roof Stack and Cap: www.menzies-

metal.com/#sle.
b. Menzies Metal Products; Electrical Retro Box: www.menzies-metal.com/#sle.
¢. Substitutions: In accordance with Division 1.
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Flashing Panels for Exterior Wall Penetrations: Premanufactured components and
accessories as required to preserve integrity of building envelope; suitable for conduits and
facade materials o be installed.
1. Manufacturers:

a. Quickflash Weatherproofing Products, Inc: www.quickflashproducts.com/#sle.

Firestop Sleeves: Listed; provide as required to preserve fire resistance rating of building
elements.
1. Products:
a. HoldRite, a brand of Reliance Worldwide Corporation; HydroFlame Pro
Series/HydroFlame Custom Built: www.holdrite.com/#sle.
b. Substitutions: In accordance with Division 1.

Duct Bank Spacers: Nonmetallic; designed for maintaining conduit/duct spacing for
concrete encasement in open trench installation; suitable for the conduit/duct arrangement
to be installed.
1. Products:
a. Advance Products & Systems, LLC; Duct Bank Spacers:
www.apsonline.com/#sle.
b. Substitutions: In accordance with Division 1.

Bore Spacers: Nonmetallic; designed for maintaining conduit/duct spacing for installation
within casing; furnished with roller wheels to facilitate installation, openings to facilitate grout
flow, and holes for stabilization cable; suitable for the casing and conduit/duct arrangement
to be installed.
1. Products:

a. Advance Products & Systems, L.LC; Bore Spacers: www.apsonline.com/#sle.

b. Substitutions: In accordance with Division 1.

PART 3 EXECUTION
3.01 EXAMINATION

A.
B.
C.

Verify that field measurements are as indicated.
Verify that mounting surfaces are ready to receive conduits.
Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

A

mmo o w

S o

Install products in accordance with manufacturer's instructions.

Perform work in accordance with NECA 1 (general workmanship).

install galvanized steel rigid metal conduit (RMC}) in accordance with NECA 101.
Install aluminum rigid metal conduit (RMC) in accordance with NECA 102.
install intermediate metal conduit (IMC) in accordance with NECA 101.

Install PVC-coated galvanized steel rigid metal conduit (RMC) using only tools approved by
the manufacturer.

Install rigid polyvinyl chloride (PVC) conduit in accordance with NECA 111.
Install electrical nonmetallic tubing (ENT) in accordance with NECA 111.
Install liquidtight flexible nonmetallic conduit (LFNC) in accordance with NECA 111.

Conduit Routing:

1. Unless dimensioned, conduit routing indicated is diagrammatic.

2. When conduit destination is indicated without specific routing, determine exact routing
required.

3.  Conceal all conduits unless specifically indicated o be exposed.

4.  Conduits in the following areas may be exposed, unless otherwise indicated:
a. Electrical rooms.
b. Mechanical equipment rooms.
¢.  Within joists in areas with no ceiling.

5. Unless otherwise approved, do not route conduits exposed:
a. Across floors.
b. Across roofs.
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10.
11.

12.

13.

14.

¢c. Across top of parapet walis.

d. Across building exterior surfaces.

Conduits installed underground or embedded in concrete may be routed in the
shortest possible manner unless otherwise indicated. Route all other conduits parallel
or perpendicular fo building structure and surfaces, following surface contours where
practical.

Arrange conduit to maintain adequate headroom, clearances, and access.

Arrange conduit to provide no more than the equivalent of four 90 degree bends
between pull points.

Arrange conduit to provide no more than 150 feet between pull points.

Route conduits above water and drain piping where possible.

Arrange conduit to prevent moisture traps. Provide drain fittings at low points and at
sealing fittings where moisture may collect.

Maintain minimum clearance of 6 inches between conduits and piping for other
systems.

Maintain minimum clearance of 12 inches between conduits and hot surfaces. This
includes, but is not limited to:

a. Heaters.
b. Hot water piping.
c. Flues.

Group parallel conduits in the same area together on a common rack.

K. Conduit Support:

1.
2.

3.

7.
8.

9.
10.

1.
12.

Secure and support conduits in accordance with NFPA 70 and Section 26 05 29 using

suitable supports and methods approved by the authority having jurisdiction.

Provide required vibration isolation and/or seismic controls in accordance with Section

26 05 48.

Provide independent support from building structure. Do not provide support from

piping, ductwork, or other systems.

installation Above Suspended Ceilings: Do not provide support from ceiling support

system. Do not provide support from ceiling grid or allow conduits to lay on ceiling

tiles.

Use conduit strap to support single surface-mounted conduit.

a. Use clamp back spacer with conduit strap for damp and wet locations to provide
space between conduit and mounting surface.

Use metal channel (strut) with accessory conduit clamps to support multiple parallel

surface-mounted conduits.

Use conduit clamp to support single conduit from beam clamp or threaded rod.

Use trapeze hangers assembled from threaded rods and metal channel (strut) with

accessory conduit clamps to support multiple parallel suspended conduits.

Use non-penetrating rooftop supports to support conduits routed across rooftops {only

where approved).

Use of spring steel conduit clips for support of conduits is not permitted.

Use of wire for support of conduits is not permitted.

Where conduit support intervals specified in NFPA 70 and NECA standards differ,

comply with the most stringent requirements.

L. Connections and Terminations:

1.

2.

3.

12/22/2021

Use approved zinc-rich paint or conduit joint compound on field-cut threads of
galvanized steel conduits prior to making connections.

Where two threaded conduits must be joined and neither can be rotated, use three-
piece couplings or split couplings. Do not use running threads.

Use suitable adapters where required to transition from one type of conduit to another.
Provide drip loops for liquidtight flexible conduit connections to prevent drainage of
liquid into connectors.

Terminate threaded conduits in boxes and enclosures using threaded hubs or double
lock nuts for dry locations and raintight hubs for wet locations.

Where spare conduits stub up through concrete floors and are not terminated in a box
or enclosure, provide threaded couplings equipped with threaded plugs set flush with
finished floor.
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7. Provide insulating bushings or insulated throats at all conduit terminations {o protect
conductors.

8. Secure joints and connections to provide maximum mechanical strength and electrical
continuity.

M. Penetrations:
1. Do not penetrate or otherwise notch or cut structural members, including footings and
grade beams, without approval of Structural Engineer.

2. Make penetrations perpendicular to surfaces unless otherwise indicated.

3. Provide sleeves for penetrations as indicated or as required to facilitate installation.
Set sleeves flush with exposed surfaces unless otherwise indicated or required.

4.  Conceal bends for conduit risers emerging above ground.

5. Seal interior of conduits entering the building from underground at first accessible

point to prevent entry of moisture and gases.

6. Provide suitable modular seal where conduits penetrate exterior wall below grade.

7.  Where conduits penetrate waterproof membrane, seal as required to maintain integrity
of membrane.

8. Make penetrations for roof-mounted equipment within associated equipment openings
and curbs where possible to minimize roofing system penetrations. Where
penetrations are necessary, seal as indicated or as required to preserve integrity of
roofing system and maintain roof warranty. Include proposed locations of penetrations
and methods for sealing with submittals.

9. Provide metal escutcheon plates for conduit penetrations exposed to public view.

10. Install firestopping to preserve fire resistance rating of partitions and other elements,
using materials and methods specified in Section 07 84 00.

N. Underground Installation:
1. Provide trenching and backfilling in accordance with Section 31 23 16.13.
2. Minimum Cover, Uniess Otherwise Indicated or Required:
a. Underground, Exterior: 24 inches.
b. Under Slab on Grade: 12 inches to bottom of slab.
3. Provide underground warning tape in accordance with Section 26 05 53 along entire
conduit length for service entrance where not concrete-encased.

0. Embedment Within Structural Concrete Slabs (only where approved by Structural
Engineer):
1. Include proposed conduit arrangement with submittals.
2. Maximum Conduit Size: 1 inch (27 mm) unless otherwise approved.
3. Install conduits within middie one third of slab thickness.
4.  Secure conduits to prevent floating or movement during pouring of concrete.

P. Concrete Encasement: Where conduits not otherwise embedded within concrete are
indicated to be concrete-encased, provide concrete in accordance with Section 03 30 00
with minimum concrete cover of 3 inches on all sides unless otherwise indicated.

Q. Hazardous (Classified) Locations: Where conduits cross boundaries of hazardous
(classified) locations, provide sealing fittings located as indicated or in accordance with
NFPA 70.

R. Conduit Movement Provisions: Where conduits are subject to movement, provide
expansion and expansion/deflection fittings or approved flexible connections to prevent
damage fo enclosed conductors or connected equipment. This includes, but is not limited
to:

1. Where conduits cross structural joints intended for expansion, contraction, or
deflection.

2.  Where calculated in accordance with NFPA 70 for rigid polyvinyl chloride (PVC)
conduit installed above ground to compensate for thermal expansion and contraction.

3.  Where calculated in accordance with NFPA 70 for reinforced thermosetting resin
conduit (RTRC) conduit installed above ground to compensate for thermal expansion
and contraction.

4. Where conduits are subject to earth movement by settlement or frost.
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T.

u.
V.

Condensation Prevention: Where conduits cross barriers between areas of potential

substantial temperature differential, provide sealing fitting or approved sealing compound at

an accessible point near the penetration to prevent condensation. This includes, but is not

limited to:

1. Where conduits pass from outdoors into conditioned interior spaces.

2.  Where conduits pass from unconditioned interior spaces into conditioned interior
spaces.

3.  Where conduits penetrate coolets or freezers.

Provide pull string in all empty conduits and in conduits where conductors and cables are to
be installed by others. Leave minimum slack of 12 inches at each end.

Provide grounding and bonding in accordance with Section 26 05 26.
ldentify conduits in accordance with Section 26 05 53.

3.03 FIELD QUALITY CONTROL

A
B.

C.

D.

See Division 1 for additional requirements.

Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by
manufacturer. Replace components that exhibit signs of corrosion.

Where coating of PVC-coated galvanized steel rigid metal conduit (RMC) contains cuts or
abrasions, repair in accordance with manufacturer's instructions.

Correct deficiencies and replace damaged or defective conduits.

3.04 CLEANING

A.

Clean interior of conduits to remove moisture and foreign matter.

3.05 PROTECTION

A.

Immediately after installation of conduit, use suitable manufactured plugs to provide
protection from entry of moisture and foreign material and do not remove until ready for
installation of conductors.

END OF SECTION
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SECTION 26 05 33.16
BOXES FOR ELECTRICAL SYSTEMS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Outlet and device boxes up to 100 cubic inches, including those used as junction and pull
boxes.

Cabinets and enclosures, including junction and pull boxes larger than 100 cubic inches.
Boxes and enclosures for integrated power, data, and audio/video.

Boxes for hazardous (classified) locations.

Fioor boxes.

Underground boxes/enclosures.

GmMmoow

. Accessories.
1.02 RELATED REQUIREMENTS
A. Section 03 30 00 - Cast-in-Place Concrete.

B. Section 08 31 00 - Access Doors and Panels: Panels for maintaining access to concealed
boxes.

C. Section 26 05 26 - Grounding and Bonding for Electrical Systems.
Section 26 05 29 - Hangers and Supports for Electrical Systems.

E. Section 26 05 33.13 - Conduit for Electrical Systems:
1. Conduit bodies and other fittings.
2. Additional requirements for locating boxes to limit conduit length and/or number of
bends between pulling points.

F. Section 26 05 48 - Vibration and Seismic Controls for Electrical Systems.

G. Section 26 05 53 - Identification for Electrical Systems: Identification products and
requirements.

H. Section 26 27 26 - Wiring Devices:
1. Wall plates.
2. Additional requirements for locating boxes for wiring devices.

I. Section 27 10 00 - Structured Cabling: Additional requirements for communications
systems outlet boxes.

1.03 REFERENCE STANDARDS
A. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.
B. NECA 130 - Standard for Installing and Maintaining Wiring Devices 2010.

C. NEMAFB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic
Tubing, and Cable 2014.

D. NEMA OS 1 - Sheet-Steel Outlet Boxes, Device Boxes, Covers, and Box Supports 2013.

E. NEMA OS 2 - Nonmetallic Outlet Boxes, Device Boxes, Covers and Box Supports 2013
{R2020).

F. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum) 2020.

G. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

H. SCTE 77 - Specification for Underground Enclosure Integrity 2017.

I. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations Current
Edition, Including All Revisions.

J. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations Current
Edition, Including All Revisions.

K. UL 508A - Industrial Control Panels Current Edition, Including All Revisions.
L. UL 514A - Metallic Outlet Boxes Current Edition, including All Revisions.

©
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M. UL 514C - Nonmetallic Outlet Boxes, Flush-Device Boxes, and Covers Current Edition,

including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1.  Coordinate the work with other trades to avoid placement of ductwork, piping,
equipment, or other potential obstructions within the dedicated equipment spaces and
working clearances for electrical equipment required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed. ‘

3. Coordinate minimum sizes of boxes with the actual installed arrangement of
conductors, clamps, support fittings, and devices, calculated according to NFPA 70.

4. Coordinate minimum sizes of pull boxes with the actual installed arrangement of
connected conduits, calculated according to NFPA 70.

5. Coordinate the placement of boxes with millwork, furniture, devices, equipment, etc.
installed under other sections or by others.

6. Coordinate the work with other trades to preserve insulation integrity.

7. Coordinate the work with other trades to provide walls suitable for installation of flush-
mounted boxes where indicated.

8.  Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

1.05 SUBMITTALS

A.
B.

See Division , for submittal procedures.

Product Data: Provide manufacturer's standard catalog pages and data sheets for cabinets

and enclosures, boxes for hazardous (classified) locations, floor boxes, and underground

boxes/enclosures.

1. Underground Boxes/Enclosures: Include reports for load testing in accordance with
SCTE 77 certified by a professional engineer or an independent testing agency upon

request.

Samples:

1. Floor Boxes: Provide one sample(s) of each floor box proposed for substitution upon
request.

Manufacturer's Installation Instructions: Indicate application conditions and limitations of
use stipulated by product testing agency. Include instructions for storage, handling,
protection, examination, preparation, and installation of product.

Project Record Documents: Record actual locations for outlet and device boxes, pull
boxes, cabinets and enclosures, floor boxes, and underground boxes/enclosures.

Maintenance Materials: Furnish the following for Owner's use in maintenance of project.
1. See Division 1 for additional provisions.
2. Keys for Lockable Enclosures: Two of each different key.

1.06 QUALITY ASSURANCE

A.
B.

C.

Comply with requirements of NFPA 70.

Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

Product Listing Organization Qualifications: An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.07 DELIVERY, STORAGE, AND HANDLING

A.

Receive, inspect, handle, and store products in accordance with manufacturer's
instructions.

PART 2 PRODUCTS
2.01 BOXES

A.

General Requirements:
1. Do not use boxes and associated accessories for applications other than as permitted
by NFPA 70 and product listing.
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3.
4.

5.

Provide all boxes, fittings, supports, and accessories required for a complete raceway
system and to accommodate devices and equipment to be installed.

Provide products listed, classified, and labeled as suitable for the purpose intended.
Where box size is not indicated, size to comply with NFPA 70 but not less than
applicable minimum size requirements specified.

Provide grounding terminals within boxes where equipment grounding conductors
terminate.

B. Outlet and Device Boxes Up to 100 cubic inches, Including Those Used as Junction and

Pull Boxes:

1. Use sheet-steel boxes for dry locations unless otherwise indicated or required.

2. Use cast iron boxes or cast aluminum boxes for damp or wet locations unless
otherwise indicated or required; furnish with compatible weatherproof gasketed
covers.

3. Use cast iron boxes or cast aluminum boxes where exposed galvanized steel rigid
metal conduit or exposed intermediate metal conduit {IMC}) is used.

4. Use cast aluminum boxes where aluminum rigid metal conduit is used.

5. Use nonmetallic boxes where exposed rigid PVC conduit is used.

6. Use suitable concrete type boxes where flush-mounted in concrete.

7. Use suitable masonry type boxes where flush-mounted in masonry walls.

8. Use raised covers suitable for the type of wall construction and device configuration
where required.

9. Use shallow boxes where required by the type of wall construction.

10. Do not use "through-wall" boxes designed for access from both sides of wall.

11. Sheet-Steel Boxes: Comply with NEMA OS 1, and list and label as complying with UL
514A.

12. Cast Metal Boxes: Comply with NEMA FB 1, and list and label as complying with UL
514A; furnish with threaded hubs.

13. Nonmetallic Boxes: Comply with NEMA OS 2, and list and label as complying with UL
514C.

14. Boxes for Supporting Luminaires and Ceiling Fans: Listed as suitable for the type and
weight of load to be supported; furnished with fixture stud to accommodate mounting
of luminaire where required.

15. Boxes for Ganged Devices: Use multigang boxes of single-piece construction. Do not
use field-connected gangable boxes unless specifically indicated or permitted.

16. Minimum Box Size, Unless Otherwise Indicated:

a. Wiring Devices (Other Than Communications Systems Outlets). 4 inch square by
1-1/2 inch deep (100 by 38 mm) trade size.

b. Communications Systems Outlets: Comply with Section 27 10 00.

¢. Ceiling Outlets: 4 inch octagonal or square by 1-1/2 inch deep (100 by 38 mm)
trade size.

17. Wall Plates: Comply with Section 26 27 26.

18. Manufacturers:

a. Cooper Crouse-Hinds, a division of Eaton Corporation:
www.cooperindustries.com/#sle.

Hubbell Incorporated; Bell Products: www.hubbell-rtb.com/#sie.
Hubbell Incorporated; RACO Products: www.hubbell-rtb.com/#sle.
0-Z/Gedney, a brand of Emerson Electric Co: www.emerson.com/#sle.
Thomas & Betts Corporation: www.tnb.com/#sle.

Substitutions: In accordance with Division 1.

~0 00T

C. Cabinets and Enclosures, Including Junction and Pull Boxes Larger Than 100 cubic inches:

1.

2.

Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E, or UL

508A.

NEMA 250 Environment Type, Unless Otherwise Indicated:

a. Indoor Clean, Dry Locations: Type 1, painted steel.

b. Outdoor Locations: Type 3R, painted steel.

Junction and Pull Boxes Larger Than 100 cubic inches:

a. Provide screw-cover or hinged-cover enclosures uniess otherwise indicated.

b. Boxes 6 square feet and Larger: Provide sectionalized screw-cover or hinged-
cover enclosures.
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4.  Cabinets and Hinged-Cover Enclosures, Other Than Junction and Puil Boxes:
a. Provide lockable hinged covers, all locks keyed alike unless otherwise indicated.
b. Back Panels: Painted steel, removable.
c. Terminal Blocks: Provide voltage/current ratings and terminal quantity suitable

for purpose indicated, with 25 percent spare terminal capacity.

5.  Finish for Painted Steel Enclosures: Manufacturer's standard grey unless otherwise
indicated.

6. Manufacturers:
a. Cooper B-Line, a division of Eaton Corporation: www.cooperindustries.com/#sle.
b. Hoffman, a brand of Pentair Technical Products: www.hoffmanoniine.com/#sie.
c. Hubbell Incorporated; Wiegmann Products: www.hubbell-wiegmann.com/#sle.
d. Substitutions; In accordance with Division 1.

D. Underground Boxes/Enciosures:

1. Description: In-ground, open bottom boxes furnished with flush, non-skid covers with
legend indicating type of service and stainless steel tamper resistant cover bolts.

2. Size: As indicated on drawings.

3. Depth: As required to extend below frost line to prevent frost upheaval, but not less
than 12 inches.

4. Provide logo on cover to indicate type of service.

5.  Applications;

a. Sidewalks and Landscaped Areas Subject Only to Occasional Nondeliberate
Vehicular Traffic: Use polymer concrete enclosures, with minimum SCTE 77 Tier
8 ioad rating.

b. Parking Lots, in Areas Subject Only To Occasional Nondeliberate Vehicular
Traffic: Use polymer concrete enclosures, with minimum SCTE 77 Tier 15 load
rating.

c. Do not use polymer concrete enclosures in areas subject to deliberate vehicular
traffic.

6. Polymer Concrete Underground Boxes/Enclosures: Comply with SCTE 77.

a. Manufacturers:

1)  Hubbell Incorporated; Quazite Products:
www.hubbellpowersystems.com/#sle.

2) MaclLean Highline: www.macleanhighline.com/#sle.

3) Oldcastle Precast, Inc: www.oldcastleprecast.com/#sle.

4)  Substitutions: In accordance with Division 1.

b. Combination fiberglass/polymer concrete boxes/enclosures are acceptable.

¢. Product(s):

1) Maclean Highline PHA Series; Straight wall, all-polymer concrete splice
box/pull box; available Tier 8, Tier 15, and Tier 22 load ratings.

2) Maclean Highline CHA Series: Fiberglass/polymer concrete splice box/pull
box; available Tier 8 and Tier 15 load ratings.

3) Macl.ean Highline CVA Series: Fiberglass/polymer concrete splice vault;
available Tier 8, Tier 15, and Tier 22 load ratings.

2.02 ACCESSORIES

A. Flashing Panels for Exterior Wall Penstrations: Premanufactured components and
accessories as required to preserve integrity of building envelope; suitable for boxes and
facade materials to be installed.

1. Manufacturers:
a. Quickflash Weatherproofing Products, Inc: www.quickflashproducts.com/#sle.
b. Substitutions: In accordance with Division 1.

PART 3 EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that mounting surfaces are ready to receive boxes.

C. Verify that conditions are satisfactory for installation prior to starting work.
3.02 INSTALLATION
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Install products in accordance with manufacturer's instructions.

Install boxes in accordance with NECA 1 (general workmanship) and, where applicable,
NECA 130, including mounting heights specified in those standards where mounting
heights are not indicated.

Arrange equipment fo provide minimum clearances in accordance with manufacturer's
instructions and NFPA 70.

Provide separate boxes for emergency power and normal power systems.

Unless otherwise indicated, provide separate boxes for line voltage and low voltage
systems.

Flush-mount boxes in finished areas unless specifically indicated to be surface-mounted.

Unless otherwise indicated, boxes may be surface-mounted where exposed conduits are
indicated or permitted.

Box Locations:
1. Locate boxes to be accessible. Provide access panels in accordance with Section 08

31 00 as required where approved by the Architect.

2. Unless dimensioned, box locations indicated are approximate.
3. Locate boxes as required for devices installed under other sections or by others.
a. Switches, Receptacles, and Other Wiring Devices: Comply with Section 26 27

26.

b. Communications Systems Outlets: Comply with Section 27 10 00.

Locate boxes so that wall plates do not span different building finishes.

Locate boxes so that wall plates do not cross masonry joints.

Unless otherwise indicated, where multiple outlet boxes are installed at the same

location at different mounting heights, install along a common vertical center line.

7. Do notinstall flush-mounted boxes on opposite sides of walls back-to-back. Provide
minimum 6 inches horizonta! separation unless otherwise indicated.

8. Acoustic-Rated Walls: Do not install flush-mounted boxes on opposite sides of walls
back-to-back; provide minimum 24 inches horizontal separation.

9.  Fire Resistance Rated Walls: Install flush-mounted boxes such that the required fire
resistance will not be reduced.

a. Do not install flush-mounted boxes on opposite sides of walls back-to-back;
provide minimum 24 inches separation where wall is constructed with individual
noncommunicating stud cavities or protect both boxes with listed putty pads.

b. Do notinstall flush-mounted boxes with area larger than 16 square inches or such
that the total aggregate area of openings exceeds 100 square inches for any 100
square fest of wall area.

10. Locate junction and pull boxes as indicated, as required to facilitate installation of
conductors, and to limit conduit length and/or number of bends between pulling points

in accordance with Section 26 05 33.13.

11. Locate junction and pull boxes in the following areas, unless otherwise indicated or
approved by the Architect:

a. Concealed above accessible suspended ceilings.

b.  Within joists in areas with no ceiling.

¢. Electrical rooms.

d. Mechanical equipment rooms.

Box Supports:

1. Secure and support boxes in accordance with NFPA 70 and Section 26 05 29 using
suitable supports and methods approved by the authority having jurisdiction.

2. Provide required seismic conirols in accordance with Section 26 05 48.

3. Provide independent support from building structure except for cast metal boxes (other
than boxes used for fixture support) supported by threaded conduit connections in
accordance with NFPA 70. Do not provide support from piping, ductwork, or other
systems.

4. Installation Above Suspended Ceilings: Do not provide support from ceiling grid or
ceiling support system.
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5. Use far-side support to secure flush-mounted boxes supported from single stud in
hollow stud walls. Repair or replace supports for boxes that permit excessive
movement.

Install boxes plumb and level.

Flush-Mounted Boxes:

1. Install boxes in noncombustible materials such as concrete, tile, gypsum, plaster, etc.
so that front edge of box or associated raised cover is not set back from finished
surface more than 1/4 inch or does not project beyond finished surface.

2. Install boxes in combustible materials such as wood so that front edge of box or
associated raised cover is flush with finished surface.

3. Repair rough openings around boxes in honcombustible materials such as concrete,
tile, gypsum, plaster, etc. so that there are no gaps or open spaces greater than 1/8
inch at the edge of the box.

Floor-Mounted Cabinets: Mount on properly sized 3 inch high concrete pad constructed in
accordance with Section 03 30 00.

install boxes as required to preserve insulation integrity.
Metallic Floor Boxes: Install box level at the proper elevation to be flush with finished floor.
Nonmetallic Floor Boxes: Cut box flush with finished floor after concrete pour.

Underground Boxes/Enclosures:

1. Install enclosure on gravel base, minimum 6 inches deep.

2. Flush-mount enclosures located in concrete or paved areas.

3. Mount enclosures located in landscaped areas with top at 1 inch above finished grade.

4. Provide cast-in-place concrete collar constructed in accordance with Section 03 30 00,
minimum 10 inches wide by 12 inches deep, around enclosures that are not located in
concrete areas.

5. Install additional bracing inside enclosures in accordance with manufacturer's
instructions to minimize box sidewall deflections during backfilling. Backfill with cover
bolted in place.

Install permanent barrier between ganged wiring devices when voltage between adjacent
devices exceeds 300 V.

Install firestopping to preserve fire resistance rating of partitions and other elements, using
materials and methods specified in Section 07 84 00.

Close unused box openings.

install blank wall plates on junction boxes and on outlet boxes with no devices or equipment
installed or designated for future use.

Provide grounding and bonding in accordance with Section 26 05 26.
Identify boxes in accordance with Section 26 05 53.

3.03 CLEANING

A.

Clean interior of boxes to remove dirt, debris, plaster and other foreign material.

3.04 PROTECTION

A.

Immediately after installation, protect boxes from entry of moisture and foreign material until
ready for installation of conductors.

END OF SECTION
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SECTION 26 05 53
IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1 GENERAL
1.01 SECTION INCLUDES
A

O Mmoo w

Electrical identification requirements.
Identification nameplates and labels.
Wire and cable markers.

Voltage markers.

Underground warning tape.

Floor marking tape.

Warning signs and labels.

1.02 RELATED REQUIREMENTS
A

B.

C.

H.

Section 09 91 13 - Exterior Painting.
Section 09 91 23 - Interior Painting.

Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables: Color coding for
power conductors and cables 600 V and less; vinyl color coding electrical tape.

Section 26 05 36 - Cable Trays for Electrical Systems: Additional identification
requirements for cable tray systems.

Section 26 05 73 - Power System Studies: Arc flash hazard warning labels.

Section 26 27 26 - Wiring Devices - Lutron: Device and wallplate finishes; factory pre-
marked wallplates.

Section 26 31 00 - Photovoltaic Collectors: Additional identification requirements for
photovoltaic systems.

Section 27 10 00 - Structured Cabling: ldentification for communications cabling and
devices.

1.03 REFERENCE STANDARDS

A.

B.

C.

D.
E.

ANSI Z535.2 - American National Standard for Environmental and Facility Safety Signs
2011 (Reaffirmed 2017).

ANSI Z535.4 - American National Standard for Product Safety Signs and Labels 2011
(Reaffirmed 2017).

NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

NFPA 70E - Standard for Electrical Safety in the Workplace 2021.
UL 969 - Marking and Labeling Systems Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Verify final designations for equipment, systems, and components to be identified prior
to fabrication of identification products.

B. Sequencing:

1. Do not conceal items to be identified, in locations such as above suspended ceilings,
until identification products have been installed.

2. Do not install identification products until final surface finishes and painting are
complete.

1.05 SUBMITTALS

A. See Section for submittals procedures.
B. Product Data: Provide manufacturer's standard catalog pages and data sheets for each
product.
C. Samples:
1. Identification Nameplates: One of each type and color specified.
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2. Warning Signs and Labels: One of each type and legend specified.

Manufacturer's Instructions: Indicate application conditions and limitations of use stipulated
by product testing agency. Include instructions for storage, handling, protection,
examination, preparation and installation of product.

1.06 QUALITY ASSURANCE
A.  Comply with requirements of NFPA 70.
1.07 FIELD CONDITIONS
A. Do not install adhesive products when ambient temperature is lower than recommended by

manufacturer.

PART 2 PRODUCTS
2.01 IDENTIFICATION REQUIREMENTS
A. Existing Work: Unless specifically excluded, identify existing elements to remain that are

B.

not already identified in accordance with specified requirements.

ldentification for Equipment:

1. Use identification nameplate to identify each piece of electrical distribution and control
equipment and associated sections, compartments, and components.

a. Enclosed switches, circuit breakers, and motor controllers:
1)  Identify voltage and phase.
2) Identify power source and circuit number. Include location when not within
sight of equipment.
3) Identify load(s) served. Include location when not within sight of equipment.

2. Emergency System Equipment:

a. Use identification nameplate or voltage marker to identify emergency system
equipment in accordance with NFPA 70.

b. Use identification nameplate at each piece of service equipment to identify type
and location of on-site emergency power sources.

¢. Use identification nameplate to identify emergency operating instructions for
emergency system equipment.

3.  Use voltage marker to identify highest voltage present for each piece of electrical
equipment.

4,  Use identification nameplate to identify equipment utilizing series ratings, where
permitted, in accordance with NFPA 70.

5. Use identification nameplate to identify disconnect location for equipment with remote
disconnecting means.

6. Use identification nameplate on inside of door at each fused switch to identify required
NEMA fuse class and size.

7. Use identification nameplate on inside of door at each motor controller to identify
nameplate horsepower, full load amperes, code letter, service factor, voltage, and
phase of motor(s) controlled.

8. Use field-painted floor markings, floor marking tape, or warning labels to identify
required equipment working clearances where indicated or where required by the
authority having jurisdiction.

a. Field-Painted Floor Markings: Alternating black and white stripes, 3 inches wide,
painted in accordance with Section 09 91 23 and 09 91 13.

9. Available Fault Current Documentation: Use identification label to identify the
available fault current and date calculations were performed at locations requiring
documentation by NFPA 70 including but not limited to the following.

a. Service equipment.

b. Industrial control panels.
¢. Motor control centers.

d. Elevator control panels.
e. Industrial machinery.

10. Arc Flash Hazard Warning Labels: Comply with Section 26 05 73.

11.  Use warning signs to identify electrical hazards for entrances to all rooms and other
guarded locations that contain exposed live parts operating at 600 V nominal or less
with the word message "DANGER; Electrical hazard; Authorized personnel only” or
approved equivalent.

Identification for Electrical
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12.

13.

14.

Use warning signs to identify electrical hazards for entrances to all buildings, vaults,
rooms, or enclosures containing exposed live parts or exposed conductors operating
at over 600 V nominal with the word message "DANGER; HIGH VOLTAGE; KEEP
ouT".

Use warning labels to identify electrical hazards for equipment, compartments, and
enclosures containing exposed live parts or exposed conductors operating at over 600
V nominal with the word message "DANGER; HIGH VOLTAGE; KEEP OUT".

Use warning labels, identification nameplates, or identification labels to identify
electrical hazards for equipment where muliiple power sources are present with the
word message "DANGER,; Hazardous voltage; Multiple power sources may be
present; Disconnect all electric power including remote disconnects before servicing”
or approved equivalent.

C. ldentification for Conductors and Cables:

1.
2.

3.

5.

6.

Color Coding for Power Conductors 600 V and Less: Comply with Section 26 05 19.

Identification for Communications Conductors and Cables: Comply with Section 27 10

00.

Use identification nameplate to identify color code for ungrounded and grounded

power conductors inside door or enclosure at each piece of feeder or branch-circuit

distribution equipment when premises has feeders or branch circuits served by more

than one nominal voltage system.

Use wire and cable markers to identify circuit number or other designation indicated

for power, control, and instrumentation conductors and cables at the following

locations:

a. Ateach source and load connection.

b. Within boxes when more than one circuit is present.

c.  Within equipment enclosures when conductors and cables enter or leave the
enclosure.

d. In cable tray, at maximum intervals of 20 feet.

Use wire and cable markers to identify connected grounding electrode system

components for grounding electrode conductors.

Use underground warning tape to identify direct buried cables.

D. ldentification for Raceways:

1.

2.

5.
6.

Use voltage markers to identify highest voltage present for accessible conduits at
maximum intervals of 20 feet.
Use voltage markers or color-coded bands to identify systems other than normal
power system for accessible conduits at maximum intervals of 20 feet.
a. Color-Coded Bands: Use field-painting or vinyl color coding electrical tape to

mark bands 3 inches wide.

1)  Color Code:

(a) Emergency Power System: Red.
(b) Fire Alarm System: Red.

2) Field-Painting: Comply with Section 09 91 23 and 09 91 13.

3)  Vinyl Color Coding Electrical Tape: Comply with Section 26 05 19.
Use identification labels, handwritten text using indelible marker, or plastic marker tags
to identify circuits enclosed for accessible conduits at wall penetrations, at floor
penetrations, at roof penetrations, and at equipment terminations when source is not
within sight.
Use identification labels, handwritten text using indelible marker, or plastic marker tags
to identify spare conduits at each end. Identify purpose and termination location.
Use underground warning tape to identify underground raceways.
Use voltage markers to identify highest voltage present for wireways at maximum
intervals of 20 feet.

E. ldentification for Cable Tray: Comply with Section 26 05 36.
F. Identification for Boxes:

1.
2.

1212319091

Use voltage markers to identify highest voltage present.
Use voltage markers or color coded boxes to identify systems other than normal
power system.
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a. Color-Coded Boxes: Field-painted in accordance with Section 09 91 23 and 09
91 13 per the same color code used for raceways.

b.  For exposed boxes in public areas, do not color code.

Use identification labels or handwritten text using indelible marker to identify circuits

enclosed.

a. For exposed boxes in public areas, use only identification labels.

Use warning labels to identify electrical hazards for boxes containing exposed live

parts or exposed conductors operating at over 600 V nominal with the word message

"DANGER,; HIGH VOLTAGE; KEEP OUT".

G. Identification for Devices:

BN~

Identification for Communications Devices: Comply with Section 27 10 00.

Wiring Device and Wallplate Finishes: Comply with Section 26 27 26.

Factory Pre-Marked Wallplates: Comply with Section 26 27 26.

Use identification label to identify fire alarm system devices.

a. For devices concealed above suspended ceilings, provide additional identification
on ceiling tile below device location.

Use identification label or engraved wallplate to identify serving branch circuit for all

receptacles.

a. For receptacles in public areas or in areas as directed by Architect, provide
identification on inside surface of waliplate.

Use identification label or engraved wallplate to identify load controlled for wall-

mounted control devices controliing loads that are not visible from the control location

and for multiple wall-mounted control devices installed at one iocation.

Use identification label to identify receptacles protected by upstream GFI protection,

where permitted.

H. lIdentification for Luminaires:

1.

Use permanent red dot on luminaire frame to identify luminaires connected to
emergency power system.

. Identification for Photovoltaic Systems: Comply with Section 26 31 OO
2.02 IDENTIFICATION NAMEPLATES AND LABELS
A. ldentification Nameplates:

1.

Materials:

a. Indoor Clean, Dry Locations: Use plastic nameplates.

b. Outdoor Locations: Use plastic, stainless steel, or aluminum nameplates suitable
for exterior use.

Plastic Nameplates: Two-layer or three-layer laminated acrylic or electrically non-

conductive phenolic with beveled edges; minimum thickness of 1/16 inch; engraved

text.

a. Exception: Provide minimum thickness of 1/8 inch when any dimension is greater
than 4 inches.

Stainless Steel Nameplates: Minimum thickness of 1/32 inch; engraved or laser-

etched text.

Aluminum Nameplates: Anodized; minimum thickness of 1/32 inch; engraved or laser-

etched text.

Mounting Holes for Mechanical Fasteners: Two, centered on sides for sizes up to 1

inch high; Four, located at corners for larger sizes.

B. Identification Labels:

1.

2.

Materials: Use self-adhesive laminated plastic labels; UV, chemical, water, heat, and
abrasion resistant.

a. Use only for indoor locations.

Text: Use factory pre-printed or machine-printed text. Do not use handwritten text
unless otherwise indicated.

C. Format for Equipment ldentification:

1.
2.

12/23/2021

Minimum Size: 1 inch by 2.5 inches.
Legend:;
a. System designation where applicable:
1)  Emergency Power System: ldentify with text "EMERGENCY".

ldentification for Electrical
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2) Fire Alarm System: ldentify with text "FIRE ALARM".
b. Equipment designation or other approved description.
c. Other information as indicated.
3. Text: All capitalized unless otherwise indicated.
4.  Minimum Text Height:
a. System Designation: 1 inch.
b. Equipment Designation: 1/2 inch.
c. Other Information: 1/4 inch.
d. Exception: Provide minimum text height of 1 inch for equipment located more
than 10 feet above floor or working platform.
5. Color:
a. Normal Power System: White text on black background.
b. Emergency Power System: White text on red background.

D. Format for General Information and Operating Instructions:
1. Minimum Size: 1 inch by 2.5 inches.
2. Legend: Include information or instructions indicated or as required for proper and
safe operation and maintenance.
3.  Text: Al capitalized uniess otherwise indicated.
4. Minimum Text Height: 1/4 inch.
5. Color: Black text on white background unless otherwise indicated.
a. Exceptions:
1)  Provide white text on red background for general information or operational
instructions for emergency systems.
2) Provide white text on red background for general information or operational
instructions for fire alarm systems.

E. Format for Caution and Warning Messages:
1. Minimum Size: 2 inches by 4 inches.
2. Legend: Include information or instructions indicated or as required for proper and
safe operation and maintenance.
Text: All capitalized unless otherwise indicated.
Minimum Text Height: 1/2 inch.
Color: Black text on yellow background unless otherwise indicated.

ormat for Receptacle ldentification:

Minimum Size: 3/8 inch by 1.5 inches.

Legend: Power source and circuit number or other designation indicated.
a. Include voltage and phase for other than 120 V, single phase circuits.
Text: All capitalized unless otherwise indicated.

Minimum Text Height: 3/16 inch.

Color: Black text on clear background.

ormat for Control Device ldentification:

Minimum Size: 3/8 inch by 1.5 inches.

Legend: Load controlled or other designation indicated.
Text: All capitalized unless otherwise indicated.
Minimum Text Height: 3/16 inch.

Color: Black text on clear background.

2.03 WIRE AND CABLE MARKERS

A. Markers for Conductors and Cables: Use wrap-around self-adhesive vinyl cloth, wrap-
around self-adhesive vinyl self-laminating, heat-shrink sleeve, plastic sleeve, plastic clip-on,
or vinyl split sleeve type markers suitable for the conductor or cable to be identified.

B. Markers for Conductor and Cable Bundles: Use plastic marker tags secured by nylon cable
ties.

C. Legend: Power source and circuit number or other designation indicated.

D. Text: Use factory pre-printed or machine-printed text, all capitalized uniess otherwise
indicated.
1. Do not use handwritten text.
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E. Minimum Text Height. 1/8 inch.
F. Color: Black text on white background unless otherwise indicated.
2.04 VOLTAGE MARKERS

A. Markers for Conduits: Use factory pre-printed self-adhesive vinyl, self-adhesive vinyl cloth,
or vinyl snap-around type markers.

B. Markers for Boxes and Equipment Enclosures: Use factory pre-printed self-adhesive vinyl
or self-adhesive vinyl cloth type markers.

C. Minimum Size:
1. Markers for Equipment: 1 1/8 by 4 1/2 inches.
2. Markers for Conduits: As recommended by manufacturer for conduit size to be
identified.
3.  Markers for Pull Boxes: 1 1/8 by 4 1/2 inches.
4. Markers for Junction Boxes: 1/2 by 2 1/4 inches.

D. Legend:
1. Markers for Voltage Identification: Highest voltage present.
2. Markers for System Identification:
a. Emergency Power System: Text "EMERGENCY".
b. Other Systems: Type of service.

E. Color: Black text on orange background unless otherwise indicated.
2.05 UNDERGROUND WARNING TAPE

A. Materials: Use non-detectable type polyethylene tape suitable for direct burial, unless
otherwise indicated.
1.  Exception: Use foil-backed detectable type tape where required by serving utility or
where directed by Owner.

B. Non-detectable Type Tape: 6 inches wide, with minimum thickness of 4 mil.

C. Foil-backed Detectable Type Tape: 3 inches wide, with minimum thickness of 5 mil, unless
otherwise required for proper detection.

D. Legend: Type of service, continuously repeated over full length of tape.

E. Color:
1. Tape for Buried Power Lines: Black text on red background.
2. Tape for Buried Communication, Alarm, and Signal Lines: Black text on orange
background.

2.06 FLOOR MARKING TAPE

A. Floor Marking Tape for Equipment Working Clearance ldentification: Self-adhesive vinyl or
polyester tape with overlaminate, 3 inches wide, with alternating black and white stripes.

2.07 WARNING SIGNS AND LABELS
A. Comply with ANSI Z535.2 or ANSI Z535.4 as applicable.

B. Warning Signs:
1. Materials:
a. Indoor Dry, Clean Locations: Use factory pre-printed rigid plastic or self-adhesive
vinyl signs.
b. Outdoor Locations: Use factory pre-printed rigid aluminum signs.
2. Rigid Signs: Provide four mounting holes at corners for mechanical fasteners.
3. Minimum Size: 7 by 10 inches unless otherwise indicated.

C. Warning Labels:

1. Materials: Use factory pre-printed or machine-printed self-adhesive polyester or self-
adhesive vinyl labels; UV, chemical, water, heat, and abrasion resistant; produced
using materials recognized to UL 969.
a. Do not use labels designed to be completed using handwritten text.
b. Provide polyester overlaminate to protect handwritten text.

2. Machine-Printed Labels: Use thermal transfer process printing machines and
accessories recommended by label manufacturer.

3.  Minimum Size: 2 by 4 inches unless otherwise indicated.
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D.

Floor Signs:

1. Materials: Use factory preprinted, self-adhesive vinyl, polyester, or rubber [abels with
protective overlaminate; removable.

2. Minimum Size: 17-inch diameter uniess otherwise indicated.

PART 3 EXECUTION
3.01 PREPARATION

A

Clean surfaces to receive adhesive products according to manufacturer's instructions.

3.02 INSTALLATION

A
B.

o

F.

G.
H.

Install products in accordance with manufacturer's instructions.

Install identification products to be plainly visible for examination, adjustment, servicing, and
maintenance. Unless otherwise indicated, locate products as follows:

1. Surface-Mounted Equipment: Enclosure front.

2. Flush-Mounted Equipment: Inside of equipment door.

3. Free-Standing Equipment: Enclosure front; also enclosure rear for equipment with
rear access.

Elevated Equipment: Legible from the floor or working platform.

Branch Devices: Adjacent to device.

Interior Components; Legible from the point of access.

Conduits: Legible from the floor.

Boxes: Outside face of cover.

. Conductors and Cables: Legible from the point of access.

10. Devices: Outside face of cover.

Install identification products centered, level, and parallel with lines of item being identified.

Secure nameplates to exterior surfaces of enclosures using stainless steel screws and to

interior surfaces using self-adhesive backing or epoxy cement.

1. Do not use adhesives on exterior surfaces except where substrate cannot be
penetrated.

Install self-adhesive labels and markers to achieve maximum adhesion, with no bubbles or
wrinkles and edges properly sealed.

Install underground warning tape above buried lines with one tape per trench at 3 inches
below finished grade.

Secure rigid signs using stainless steel screws.
Mark all handwritten text, where permitted, fo be neat and legible.

©O~No o

3.03 FIELD QUALITY CONTROL

A. See Division 1, for additional requirements.
B. Replace self-adhesive labels and markers that exhibit bubbles, wrinkles, curling or other
signs of improper adhesion.
END OF SECTION
19192/5094 260553 - 7 Identification for Electrical
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PART 1

SECTION 26 32 13
ENGINE GENERATORS

GENERAL

1.01 SECTION INCLUDES

A.

1.02 RE
A.

mmo oW

G.
1.03 RE
A

B.
C.
D

m

T o™

L
1.04 SU

A

B.

m

Packaged engine generator system and associated components and accessories:
1. Engine and engine accessory equipment.

2. Alternator (generator).

3. Generator set control system.

LATED REQUIREMENTS
Section 03 30 00 - Cast-in-Place Concrete: Concrete equipment pads.
Section 23 11 23 - Facility Natural-Gas Piping.
Section 23 51 00 - Breechings, Chimneys, and Stacks: Engine exhaust piping.
Section 26 05 26 - Grounding and Bonding for Electrical Systems. '
Section 26 05 29 - Hangers and Supports for Electrical Systems.

Section 26 05 53 - Identification for Electrical Systems: ldentification products and
requirements.

Section 26 36 00 - Transfer Switches.
FERENCE STANDARDS
NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.
NECA/EGSA 404 - Standard for Installing Generator Sets 2014.
NEMA MG 1 - Motors and Generators 2018.

NFPA 37 - Standard for the Installation and Use of Stationary Combustion Engines and Gas
Turbines 2018.

NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

NFPA 99 - Health Care Facilities Code 2018.
NFPA 110 - Standard for Emergency and Standby Power Systems 2019.

UL 1236 - Battery Chargers for Charging Engine-Starter Batteries Current Edition, Including
All Revisions.

UL 2200 - Stationary Engine Generator Assemblies Current Edition, Including All Revisions.
BMITTALS
See Division 1 for submittal procedures.

Product Data: Provide manufacturer's standard catalog pages and data sheets for each
product, including ratings, configurations, dimensions, finishes, weights, service condition
requirements, and installed features. Include alternator starting capabilities, engine fuel
consumption rates, and cooling, combustion air, and exhaust requirements.

Shop Drawings: Include dimensioned plan views and sections indicating locations of
system components, required clearances, and field connection locations. Include system
interconnection schematic diagrams showing all factory and field connections.

Specimen Warranty: Submit sample of manufacturer's warranty.

Manufacturer's Installation Instructions: Indicate application conditions and limitations of
use stipulated by product testing agency. Include instructions for storage, handling,
protection, examination, preparation, installation, and operation of product.

Manufacturer's factory emissions certification.

Provide NFPA 110 required documentation from manufacturer where requested by
authorities having jurisdiction, including but not limited to:

Certified prototype tests.

Torsional vibration compatibility certification.

NFPA 110 compliance certification.

Certified rated load test at rated power factor.

PO~
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H. Operation and Maintenance Data: Include detailed information on system operation,
equipment programming and setup, replacement parts, and recommended maintenance
procedures and intervals.

. Executed Warranty: Submit documentation of final executed warranty completed in
Owner's name and registered with manufacturer.
1.05 QUALITY ASSURANCE

A.  Comply with the following:
1. NFPA 70 (National Electrical Code).
2. NFPA 37 (Standard for the installation and Use of Stationary Combustion Engines and
Gas Turbines).

B. Manufacturer Qualifications: Company specializing in manufacturing the products specified
in this section with minimum five (5) years documented experience.

C. Product Listing Organization Qualifications: An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.06 WARRANTY

A. See Division 1 for additional warranty requirements.
PART 2 PRODUCTS
2.01 MANUFACTURERS

A. Packaged Engine Generator Set - Basis of Design: Kohler Co..

B. Packaged Engine Generator Set - Other Acceptable Manufacturers:
1. Cummins Power Generation Inc: www.cumminspower.com/#sle.

2. Generator and any/all system components must fit within the room as designated on
the plans, maintaining all required clearances..

2.02 PACKAGED ENGINE GENERATOR SYSTEM

A. Provide new engine generator system consisting of all required equipment, sensors,
conduit, boxes, wiring, piping, supports, accessories, system programming, etc. as
necessary for a complete operating system that provides the functional intent indicated.

w

Provide products listed, classified, and labeled as suitable for the purpose intended.

C. System Description:
1. Application: Emergency/standby.
2. Configuration: Single packaged engine generator set operated independently (not in
parallel).
3.  Total System Power Rating: As indicated on drawings, standby.

D. Packaged Engine Generator Set:
1.  Type: Gaseous (spark ignition).
2. Power Rating: As indicated on drawings, standby.
3. Voltage: As indicated on drawings.
4. Main Line Circuit Breaker:
a. Type: Thermal magnetic.
b. Trip Rating: As indicated on drawings.

E. Generator Set General Requirements:

‘ Prototype tested in accordance with NFPA 110 for Level 1 systems.

Factory-assembled, with components mounted on suitable base.

List and label engine generator assembly as complying with UL 2200.

Power Factor: Unless otherwise indicated, specified power ratings are at 0.8 power

factor for three phase voltages and 1.0 power factor for single phase voltages.

5. Provide suitable guards to protect personnel from accidental contact with rotating
parts, hot piping, and other potential sources of injury.

6. Main Line Circuit Breakers: Provide factory-installed line side connections with
suitable lugs for load side connections.

F. Service Conditions: Provide engine generator system and associated components suitable
for operation under the service conditions at the installed location.

BN~
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G. Starting and Load Acceptance Requirements:

1. Cranking Method: Cycle cranking complying with NFPA 110 (15 second crank period,
followed by 15 second rest period, with cranking limiter time-out after 3 cycles), unless
otherwise required.

2. Cranking Limiter Time-Out: If generator set fails to start after specified cranking
period, indicate overcrank alarm condition and lock-out generator set from further
cranking until manually reset.

3. Start Time: Capable of starting and achieving conditions necessary for load
acceptance within 10 seconds (NFPA 110, Type 10).

4. Maximum Load Step: Supports 100 percent of rated load in one step.

Exhaust Emissions Requirements:

1.  Comply with federal (EPA), state, and local regulations applicable at the time of
commissioning; include factory emissions certification with submittals.

2. Do not make modifications affecting generator set factory emissions certification
without approval of manufacturer and Engineer. Where such modifications are made,
provide field emissions testing as necessary for certification.

Interface with Existing Work: Provide and install new manual transfer switch/generator
docking station (Tristar, Russelectric, or equivalent) outside new generator room, for
connection of temporary source of power during generator maintenance, per NEC 700.3
(F). Extend wiring/feeders from new generator system to existing transfer switch, remote
annunciator, and other system components as required for a complete system, including
junction/pull boxes and other accessories at existing generator room or otherwise. Field
verify existing conditions and include all equipment and work required to re-connect to the
existing distribution system, from the new generator and controls..

2.03 ENGINE AND ENGINE ACCESSORY EQUIPMENT

A.

B.

Provide engine with adequate horsepower to achieve specified power output at rated
speed, accounting for alternator efficiency and parasitic loads.

Engine Fuel System - Gaseous (Spark Ignition):

1. Fuel Source: Natural gas.

2. Engine Fue! Connections: Provide suitable, approved flexible fuel lines for coupling
engine to fuel source.

3. Provide components/features indicated and as necessary for operation and/or
required by applicable codes, including but not limited to:
a. Carburetor.
b. Gas pressure regulators.
¢. Fuel shutoff control valves.
d. Low gas pressure switches.

Engine Starting System:
1. System Type: Electric, with DC solenocid-activated starting motor(s).
2. Battery(s):

a. Battery Type: Lead-acid.

b. Battery Capacity: Size according to manufacturer's recommendations for
achieving starting and load acceptance requirements under worst case ambient
temperature; capable of providing cranking through two complete periods of
cranking limiter time-outs without recharging.

c. Provide battery rack, cables, and connectors suitable for the supplied battery(s);
size battery cables according to manufacturer's recommendations for cable length
to be installed.

3. Battery-Charging Alternator: Engine-driven, with integral solid-state voltage
regulation.
4. Battery Charger:

a. Provide dual rate battery charger with automatic fioat and equalize charging
modes and minimum rating of 10 amps; suitable for maintaining the supplied
battery(s) at fuli charge without manual intervention.

b. Capable of returning supplied battery(s) from fully discharged to fully charged
condition within 24 hours, as required by NFPA 110 for L.evel 1 applications while
carrying normal loads.

¢. Recognized as complying with UL 1236.
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d. Furnished with integral overcurrent protection; current limited to protect charger
during engine cranking; reverse polarity protection.
e. Provide integral DC output ammeter and voltmeter with five percent accuracy.
f.  Provide alarm output contacts as necessary for alarm indications.
5. Battery Heater: Provide thermostatically controlled battery heater to improve starting
under cold ambient conditions.

Engine Speed Control System (Governor):

1. Single Engine Generator Sets (Not Operaied in Parallel): Provide electronic
isochronous governor for controlling engine speed/alternator frequency.

2. Frequency Regulation, Electronic Isochronous Governors: No change in frequency
from no load to full load; plus/minus 0.25 percent at steady state.

Engine Lubrication System:

1. System Type: Full pressure, with engine-driven, positive displacement lubrication oil
pump, replaceable full-flow oil filter(s), and dip-stick for oil level indication. Provide oil
cooler where recommended by manufacturer.

Engine Cooling System:

1. System Type: Closed-loop, liquid-cooled, with unit-mounted radiator/fan and engine-
driven coolant pump; suitable for providing adequate cooling while operating at full
load under worst case ambient temperature.

2. Fan Guard: Provide suitable guard to protect personnel from accidental contact with
fan.

Engine Air Intake and Exhaust System:

1. Air Intake Filtration: Provide engine-mounted, replaceable, dry element filter.

2. Engine Exhaust Connection: Provide suitable, approved fiexible connector for
coupling engine to exhaust system.

2.04 ALTERNATOR (GENERATOR)

A

mo o

o

Alternator: 4-pole, 1800 rpm (60 Hz output) revolving field, synchronous generator
complying with NEMA MG 1; connected to engine with flexible coupling; voltage output
configuration as indicated, with reconnectable leads for 3 phase alternators.

Exciter:

1. Exciter Type: Brushless; provide permanent magnet generator (PMG) excitation
system; self-excited (shunt) systems are not permitted.

2. PMG Excitation Short-Circuit Current Support: Capable of sustaining 300 percent of
rated output current for 10 seconds.

3. Voltage Regulation (with PMG excitation): Plus/minus 0.5 percent for any constant
load from no load 1o full load.

Temperature Rise: Comply with UL 2200.

insulation System: NEMA MG 1, Class H; suitable for alternator temperature rise.
Enclosure: NEMA MG 1, drip-proof.

Total Harmonic Distortion: Not greater than five percent.

2.05 GENERATOR SET CONTROL SYSTEM

A

Provide microprocessor-based control system for automatic control, monitoring, and
protection of generator set. Include sensors, wiring, and connections necessary for
functions/indications specified.

Control Panel:
1. Control Panel Mounting: Unit-mounted unless otherwise indicated; vibration isolated.
2. Generator Set Control Functions:
a. Automatic Mode: Initiates generator set start/shutdown upon receiving
corresponding signal from remote device (e.g. automatic transfer switch).
b. Manual Mode: Initiates generator set start/shutdown upon direction from
operator.
c. Reset Mode: Clears all faults, allowing generator set restart after a shutdown.
d. Emergency Stop: Immediately shuts down generator set (without time delay) and
prevents automatic restarting until manually reset.
e. Cycle Cranking: Programmable crank fime, rest time, and number of cycles.
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f.  Time Delay: Programmable for shutdown (engine cooldown) and start (engine
warmup).
g. Voltage Adjustment: Adjustable through range of plus/minus 5 percent.
3. Generator Set Status Indications:
Voltage (Volts AC): Line-to-line, line-to-neutral for each phase.
Current (Amps): For each phase.
Frequency {(Hz).
Real power (W/kW).
Reactive power (VAR/KVAR).
Apparent power (VA/KVA).
Power factor.
Duty Level: Actual load as percentage of rated power.
Engine speed (RPM).
Battery voltage (Volits DC).
Engine oil pressure.
Engine coolant temperature.
Engine run time.
Generator powering load (position signal from transfer switch).
enerator Set Protection and Warning/Shutdown Indications:
Comply with NFPA 110; configurable for NFPA 110 Level 1 or Level 2, or NFPA
99 systems including but not limited to the following protections/indications:
1)  Overcrank (shutdown).
2) Low coolant temperature (warning).
3) High coolant temperature (warning).
4)  High coolant temperature (shutdown).
5) Low oil pressure (shutdown).
6) Overspeed (shutdown).
7) Low fuel level (warning).
8) Low coolant level (warning/shutdown).
9) Generator control not in automatic mode (warning).
10) High battery voltage (warning).
11) Low cranking voltage (warning).
12) Low battery voltage (warning).
13) Battery charger failure (warning).
b. In addition to NFPA 110 requirements, provide the following
protections/indications:
1)  High AC voltage (shutdown).
2) Low AC voltage (shutdown).
3} High frequency (shutdown).
4) Low frequency (shutdown).
5) Overcurrent (shutdown).
c. Provide contacts for local and remote common alarm.
d. Provide lamp test function that illuminates all indicator lamps.
5. Other Contro! Panel Features:
a. Eventlog.

PRSI TEFTTITQNOLOTE

C. Remote Annunciator:

1. Remote Annunciator Mounting: Wall-mounted; Provide flush-mounted annunciator for
finished areas and surface-mounted annunciator for non-finished areas unless
otherwise indicated.

2.  Generator Set Status Indications:

a. Generator powering load (via position signal from transfer switch).

b. Communication functional.

c. Switching means indication of temporary source of power during maintenance,
per NEC 700.3 (F) (5).

3.  Generator Set Warning/Shutdown Indications:

a. Comply with NFPA 110; configurable for NFPA 110 Level 1 or Level 2, or NFPA
99 systems including but not limited to the following indications:
1)  Overcrank (shutdown).
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2) Low coolant temperature (warning).
3) High coolant temperature (warning).
4) High coolant temperature (shutdown).
5) Low oil pressure (shutdown).
6) Overspeed (shutdown).
7) Low fuel level (warning).
8) Low coolant level (warning/shutdown).
9) Generator control not in automatic mode (warning).
10) High battery voltage (warning).
11) Low cranking voltage (warning).
12) Low battery voltage (warning).
13) Battery charger failure (warning).
b. Provide audible alarm with silence function.
c. Provide lamp test function that illuminates all indicator lamps.

D. Remote Emergency Stop: Provide approved red, mushroom style remote emergency stop
button where indicated or required by authorities having jurisdiction.

PART 3 EXECUTION
3.01 EXAMINATION
A. Verify that field measurements are as indicated.

B. Verify that the ratings and configurations of generator sets and auxiliary equipment are
consistent with the indicated requirements.

C. Verify that rough-ins for field connections are in the proper locations.
D. Verify that mounting surfaces are ready to receive equipment.
E. Verify that conditions are satisfactory for installation prior to starting work.
3.02 INSTALLATION
A. Perform work in accordance with NECA 1 (general workmanship).
Install products in accordance with manufacturer's instructions.
Install generator sets and associated accessories in accordance with NECA/EGSA 404.
Arrange equipment {o provide minimum clearances and required maintenance access.

Unless otherwise indicated, mount generator set on properly sized, minimum 6 inch high
concrete pad constructed in accordance with Section 03 30 00.

Provide required support and attachment in accordance with Section 26 05 29.

G. Use manufacturer's recommended oil and coolant, suitable for the worst case ambient
temperatures.

H. Provide engine exhaust piping in accordance with Section 23 51 00, where not factory
installed.
1. Include piping expansion joints, piping insulation, thimble, condensation trap/drain,
rain cap, hangers/supports, etc. as indicated or as required.
2. Do not exceed manufacturer's maximum back pressure requirements.

. Provide grounding and bonding in accordance with Section 26 05 26.

mo o w

m

J. ldentify system wiring and components in accordance with Section 26 05 53.
3.03 FIELD QUALITY CONTROL
A. See Division 1 for additional requirements.
B. Notify Owner and Architect at least two weeks prior to scheduled inspections and tests.

C. Notify authorities having jurisdiction and comply with their requirements for scheduling
inspections and tests and for observation by their personnel.

D. Provide all equipment, tools, and supplies required to accomplish inspection and testing,
including load bank and fuel.

E. Preliminary inspection and testing to include, at a minimum:
1. Inspect each system component for damage and defects.
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2. Verify tightness of mechanical and electrical connections are according to
manufacturer's recommended torque settings.
3. Check for proper oil and coolant levels.

F. Prepare and start system in accordance with manufacturer's instructions.

o

Provide field emissions testing where necessary for certification.

H. Correct defective work, adjust for proper operation, and retest until entire system complies
with Contract Documents.

END OF SECTION
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SECTION 26 36 00
TRANSFER SWITCHES

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Transfer switches for low-voltage (600 V and less) applications and associated accessories:
1. Non-automatic transfer switches.
2. Manual transfer switches.

1.02 RELATED REQUIREMENTS
A. Section 03 30 00 - Cast-in-Place Concrete: Concrete equipment pads.
B. Section 26 05 26 - Grounding and Bonding for Electrical Systems.
C. Section 26 05 29 - Hangers and Supports for Electrical Systems.
D.

Section 26 05 53 - ldentification for Electrical Systems: Identification products and
requirements.

E. Section 26 32 13 - Engine Generators: For interface with transfer switches.
1. Includes code requirements applicable to work of this section.
1.03 REFERENCE STANDARDS
A. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.
B. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum) 2020.

C. NEMA ICS 10 Part 1 - Industrial Control and Systems Part 1: Electromechanical AC
Transfer Switch Equipment 2020.

D. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

E. NFPA 110 - Standard for Emergency and Standby Power Systems 2019.

F. UL 1008 - Transfer Switch Equipment Current Edition, Including All Revisions.
1.04 SUBMITTALS

A. See Division 1, for submittal procedures.

B. Product Data: Provide manufacturer's standard catalog pages and data sheets for each
product, including ratings, configurations, dimensions, finishes, weights, service condition
requirements, and installed features.

C. Shop Drawings: Include dimensioned plan views and sections indicating locations of
system components, required clearances, and field connection locations. Include system
interconnection schematic diagrams showing all factory and field connections.

D. Manufacturer's Installation Instructions: Indicate application conditions and limitations of
use stipulated by product testing agency. Include instructions for storage, handling,
protection, examination, preparation, installation, and operation of product.

E. Operation and Maintenance Data: Include detailed information on system operation,
equipment programming and setup, replacement parts, and recommended maintenance
procedures and intervals.

F. Executed Warranty: Submit documentation of final executed warranty completed in
Owner's name and registered with manufacturer.

1.05 QUALITY ASSURANCE

A. Comply with the following:
1. NFPA 70 (National Electrical Code).
2. NFPA 110 (Standard for Emergency and Standby Power Systems); meset
requirements for system Level specified in Section 26 32 13.

B. Product Listing Organization Qualifications: An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable o authorities having
jurisdiction.

1.06 DELIVERY, STORAGE, AND HANDLING
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A.

B.

C.

Receive, inspect, handle, and store transfer switches in accordance with manufacturer's
instructions.

Store in a clean, dry space. Maintain factory wrapping or provide an additional heavy
canvas or heavy plastic cover to protect units from dirt, water, construction debris, and
traffic.

Handle carefully in accordance with manufacturer's instructions to avoid damage to transfer
switch components, enclosure, and finish.

PART 2 PRODUCTS
2.01 MANUFACTURERS

A.
B.

Transfer Switches - Basis of Design: Tristar.

Transfer Switches - Other Acceptable Manufacturers:

1.  ABBJ/GE: www.geindustrial.com/#sle.

2. ASCO Power Technologies: www.ascopower.com/#sle.

3. Eaton Corporation: www.eaton.com/#sle.

4. Same as manufacturer of engine generator(s) used for this project.
5. Russelectric.

2.02 TRANSFER SWITCHES

A.

Provide complete power transfer system consisting of all required equipment, conduit,
boxes, wiring, supports, accessories, system programming, etc. as necessary for a
complete operating system that provides the functional intent indicated.

Provide products listed, classified, and labeled as suitable for the purpose intended.

Construction Type: Either "contactor type" (open contact) or "breaker type" (enclosed
contact) transfer switches complying with specified requirements are acceptable.

Non-Automatic Transfer Switch:
1. Transfer Switch Type: As indicated on the drawings.
2. Voltage: As indicated on the drawings.
3. Ampere Rating: As indicated on the drawings.
4. Features:
a. Manual transfer switch/docking station as required per NEC 700.3 (F).

Manual Transfer Switch:

1. Voltage: As indicated on the drawings.

2. Ampere Rating: As indicated on the drawings.
3. Features:

Comply with NEMA ICS 10 Part 1, and list and label as complying with UL 1008 for the
classification of the intended application (e.g. emergency, optional standby).

Do not use double throw safety switches or other equipment not specifically designed for
power transfer applications and listed as transfer switch equipment.

Load Classification: Classified for total system load (any combination of motor, electric
discharge lamp, resistive, and tungsten ilamp loads with tungsten lamp loads not exceeding
30 percent of the continuous current rating) unless otherwise indicated or required.

Switching Methods:
1. Obtain control power for transfer operation from line side of source to which the load is
to be transferred.

Service Conditions: Provide transfer switches suitable for continuous operation at indicated
ratings under the service conditions at the installed iocation.

Enclosures:

1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the
following installation locations:

2. Finish: Manufacturer's standard unless otherwise indicated.

Short Circuit Current Rating:
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1. Withstand and Closing Rating: Provide transfer switches, when protected by the
supply side overcurrent protective devices to be installed, with listed withstand and
closing rating not less than the available fault current at the installed location as
indicated on the drawings.

M. Non-Automatic Transfer Switches:

1. Description: Transfer switches with manually initiated transfer between sources;
electrically operated and mechanically held.

2. Control Functions:

a. Manual source selection.
b. Outputs:
1) Auxiliary contacts; one set for each switch position.
3.  Status Indications:
a. Connected to alternate/emergency source.
b. Connected to primary/normal source.
c. Alternate/femergency source available.
d. Switching status as required for indication per NEC 700.3 (F) (5).

N. Manual Transfer Switches:
1. Description: Transfer switches with manually initiated transfer between sources;
mechanically operated and mechanically held.

PART 3 EXECUTION
3.01 INSTALLATION
A. Perform work in accordance with NECA 1 (general workmanship).
Install products in accordance with manufacturer's instructions.
Arrange equipment to provide minimum clearances and required mainienance access.
Provide required support and attachment in accordance with Section 26 05 29.
Install transfer switches plumb and level.

Unless otherwise indicated, mount floor-mounted transfer switches on properly sized 3 inch
high concrete pad constructed in accordance with Section 03 30 00.

Provide grounding and bonding in accordance with Section 26 05 26.

Identify transfer switches and associated system wiring in accordance with Section 26 05
53.

nmmogow
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END OF SECTION
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SECTION E: BIDDERS ACKNOWLEDGEMENT
STATE STREET CAPITOL GARAGE (SSCO) GENERATOR REPLACEMENT

CONTRACT NO. 9131

Bidder must state a Unit Price and Total Bid for each item. The Total Bid for each item must be the
product of quantity, by Unit Price. The Grand Total must be the sum of the Total Bids for the various
items. In case of multiplication errors or addition errors, the Grand Total with corrected multiplication
and/or addition shall determine the Grand Total bid for each contract. The Unit Price and Total Bid must
be entered numerically in the spaces provided. All words and numbers shail be written in ink.

1. The undersigned having familiarized himselffherself with the Contract documents, including
Advertisement for Bids, Instructions to Bidders, Form of Proposal, City of Madison Standard
Specifications for Public Works Construction - 2021 Edition thereto, Form of Agreement, Form of
Bond, and Addenda issued and attached to the plans and specifications on file in the office of the
City Engineer, hereby proposes to provide and fumish all the labor, materials, tools, and
expendable equipment necessary to perform and complete in a workmanlike manner the
specified construction on this project for the City of Madison; all in accordance with the plans and
specifications as prepared by the City Engineer, including Addenda Nos. through

‘ to the Contract, at the prices for said work as contained in this proposal. (Electronic bids
submittals shall acknowledge addendum under Section E and shall not acknowledge here)

2. If awarded the Contract, we will initiate action within seven (7) days after notification or in
accordance with the date specified in the contract to begin work and will proceed with diligence to
bring the project to full completion within the number of work days allowed in the Contract or by
the calendar date stated in the Contract.

3. The undersigned Bidder or Contractor certifies that hefshe is not a party to any contract,
combination in form of trust or ctherwise, or conspiracy in restraint of trade or commerce or any
other violation of the anti-trust laws of the State of Wisconsin or of the United States, with respect
to this bid or contract or otherwise.

4. I hereby certify that | have met the Bid Bond Requirements as specified in Section 102.5.

(IF BID BOND IS USED, IT SHALL BE SUBMITTED ON THE FORMS PROVIDED BY THE
CITY. FAILURE TO DO 8Q MAY RESULT IN REJECTION OF THE BID).

5. l hereby Jcertify that _all statements herein are made on behalf of
Joe Daniels Constriiction Co., Inc. (name of corporation, partnershjp, or person submitting bid)
a corporation organized and existing under the laws of the State of _YV1sconsin

a partnership consisting of . an individual trading as
. of the City of ___Madison State
of _Wisconsin ; that | have examined and carefully prepared this Proposal,

from the plans and specffications and have checked the same in detail before submitting this
Proposal; that | have fully authority to make such statements and submit this Proposal in (its,
their) behalf; and that the said statementg.are true and correct.

SIGNATURE Samuew
President

TITLE, IF ANY

Sworn and subscribed to before me this
20th day of January 20 22

I. Saivobory
(Noﬂa%g’uhm pr cther officer authorized to administer oaths)

My Gomeissian: Explres 07/17/2024
B:@ﬂefs shal *not aﬁd 'any conditions or qualifying statements to this Proposal.

~ 45‘; i




Contract 9131 — Joe Daniels Construction Co., Inc.

Section F: Best Value Contracting (BVC)

This section is a required document for the bid to be considered complete. There are two
methods for completing the Best Value Contracting (BVC) form. Method one: The form can be
filled out online and submitted to this site to be included with your electronic bid. Method two:
The form can be downloaded from the site and submitted by hand to the City of Madison.

| will submit Bid Express fillable online form (BVC).

Best Value Contracting
1. The Contractor shall indicate the non-apprenticeable trades used on this contract.
n/a

2. Madison General Ordinance (M.G.0.), 33.07(7), does provide for some exemptions from the
active apprentice requirement. Apprenticeable trades are those trades considered
apprenticeable by the State of Wisconsin. Please check applicable box if you are seeking an
exemptlon

r’“ Contractor has a total skilled workforce of four or less individuals in all apprenticeable
trades combined. | |

trade training program, or there is no trade training program within 90 miles.

= Contractor is nOt‘using an apprentice due to having a journey worker on layoff status,

provided the journey worker was employed by the contractor in the past six months.

~ First time contractor on City of Madison Public Works contract requests a onetime

exemption but intends to comply on all future contracts and is taking steps typical of a "good
faith" effort :

r Contractor has been in business less than one year.

= Contractor doesn't have enough‘joumeyman trade workefs fo qualify for a trade training
program in that respective trade.

= An exemption is granted in accordance with a time period of a "Documented Depression" as
defined by the State of Wisconsin.

3. The Contractor shall indicate on the following section which apprenticeable trades are to be
used on this contract. Compliance with active apprenticeship, to the extent required by M.G.O.
33.07(7), shall be satisfied by documentation from an applicable trade training body; an
apprenticeship contract with the Wisconsin Department of Workforce Development or a similar
agency in another state; or the U.S Department of Labor. This documentation is required prior to
the Contractor beginning work on the project site.



The Contractor has reviewed the list and shall not use any apprenticeable trades on this

project.

LIST APPRENTICABLE TRADES (check all that apply to your work to be performed on this
contract) :

W

BRICKLAYER

CARPENTER

CEMENT MASON / CONCRETE FINISHER

CEMENT MASON (HEAVY HIGHWAY)

CONSTRUGTION CRAFT LABORER

DATA COMMUNICATION INSTALLER

ELECTRICIAN

ENVIRONMENTAL SYSTEMS TECHNICIAN / HVAC SERVICE TECH/HVAC INSTALL /

SERVICE

GLAZIER |

HEAVY EQUIPMENT OPERATOR / OPERATING ENGINEER
INSULATION WORKER (HEAT and FROST)
IRON WORKER

IRON WORKER (ASSEMBLER, METAL BLDGS)
PAINTER and DECORATOR

PLASTERER

PLUMBER

RESIDENTIAL ELECTRICIAN

ROOFER and WATER PROOFER

SHEET METAL WORKER

. SPRINKLER FITTER

STEAMFITTER

STEAMFITTER (REFRIGERATION)

STEAMFITTER (SERVICE)

TAPER and FINISHER

TELECOMMUNICATIONS (VOICE, DATA and VIDEO) INSTALLER-TECHNICIAN
TILE SETTER



STATE STREET CAPITOL GARAGE (SSCO) GENERATOR REPLACEMENT
CONTRACT NO. 9131

Small Business Enterprise Compliance Report

This information may be submitted electronically through
Bid Express or submitted with bid in sealed envelope.

Cover Sheet

Prime Bidder Information

Company: Joe Daniels Construction Co., Inc.

Address: 219 Applegate Road, Madison, WI 53713

Telephone Number;__ 608/271-4800 Fax Number: 608/271-4570
Contact Person/Title: Samuel J. Daniels - President
Prime Bidder Certification
| Samuel J. Daniels President of
Name Title
Joe Daniels Construction Co., Inc. certify that the information

Company

contained in this SBE Compliance Report is true and correct to the best of my knowledge and belief,

Ao IColony <, S 7 2

Witrless' Signature __-Bidder's Slénat
January 20, 2022

Date

Rev. 07/06/2021-5Jan2022Boilerplate9131SBE. doc C-6



STATE STREET CAPITOL GARAGE (SSCO) GENERATOR REPLACEMENT
CONTRACT NO. 9131

Small Business Enterprise Compliance Report

Summary Sheet

SBE Subcontractors Who Are NOT Suppliers

Name(s) of SBEs Utilized Type of Work % of Total Bid Amount

%

%

%

%

%

%

%

%

%

%

%

%

%

Subtotal SBE who are NOT suppliers: -0- %

SBE Subcontractors Who Are Suppliers

Name(s) of SBEs Utilized Type of Work % of Total Bid Amount
%
%
%
%
%
%

Subtotal Contractors who are suppliers: -0- % x0.6 = -0- % (discounted to 60%)

Total Percentage of SBE Utilization: -0- %.

Rev. 07/06/2021-6Jan20228oflerplated131SBE doc C-7



GENERAL CONTRACTORS
Commercial « Design/Build + Industrial

January 20, 2022

Affirmative Action Department
Madison Municipal Building

215 Martin Luther King Jr. Blvd.
Madison, WI 53701-1626

Re: State Street Capotol Garage (SSCO) Generator Replacement
Contract #9131

On the above ligted project, we intend to subcontract the following
work.

Cast-in-Place Concrete, Masonry, Thermal & Moisture Protection,
Painting, HVAC and Electric

Sincerely, bé§7 , W%é;§7
. // ]

Samuel J. Daniel
President /

Kis

Joe Daniels Construction Co., Inc. ¢ 919 Applegate Road, Madison, W1 53713 « Office 608.271.4800 ¢ Fax 608.271.4570



STATE STREET CAPITOL GARAGE (SSCO) GENERATOR REPLACEMENT

CONTRACT NO. 9131
DATE: 1/20/22

Joe Daniels Construction

Co., Inc.
tem . - _ Quantity  Price ~ Extension
Section B: Proposal Page
90001 - BASE BID - LS , 1.00 $201,696.00  $201,696.00
1ltems ; - Totals $201,696.00

PAGE 1 of 1



Department of Public Works
Engineering Division
Robert F. Phillips, P.E., City Engineer

City-County Building, Room 115 Deputy City Engineer
210 Martin Luther King, Jr. Boulevard Gregory T. Fries, P.E.
Madison, Wisconsin 53703 Deputy Division M

Phone: (608) 266-4751 R e athioen W e

Fax: (608) 264-9275 . N

engineering@cityofmadison.com Prbx;z:'psa lé?,?nl;!eirg

www.cityofmadison.com/engineering Christopher J. Pétykowski’ PE
Janet Schmidt, P.E.

Principal Engineer 4
Christina M. Bachmann, P.E.
Matk D. Moder, PE.

James M. Wolife, P.E.

_ BIENNIAL BID BOND Facilities & Sustainability

Bryan Cooper, Principal Architect
Land Information &

Joe Daniels Construction Co., Inc. Official Map Manager

- — Eric T. Pederson, P.S.

(g corporation of the Stgte of : — ) Financial Manager

(individual), (partnership), (hereinafter referred to as the "Principal") and Steven B. Danner-Rivers
The Cincinnati Insurance Company

a corporation of the State of Ohio _ (hereinafter referred to as the

"Surety”) and licensed to do business in the State of Wisconsin, are held and firmly bound unto the
City of Madison, Wisconsin (hereinafter referred to as the "City"), in the sum equal to the individual
proposal guaranty amounts of the total bid or bids of the Principal herein accepted by the City, for the
payment of which the Principal and the Surety hereby jointly and severally bind ourselves, our heirs,
executors, administrators, successors and assigns,

The condition of this obligation is that the Principal has submitted to the City certain bids for projects
from the time period of 1/1/2022 through _ 12/31/2023 i

If the Principal is awarded the contract(s) by the City and, within the time and manner required by law
after the prescribed forms are presented for its signature, the Principal enters into (a) written contract(s) in
accordance with the bid(s), and files with the City its bond(s) guaranteeing faithful performance and
payment for all labor and materials, as required by law, or if the City rejects all bids for the work
described, then this obligation shall be null and void; otherwise , it shall remain in full force and effect.

In the event the Principal shall fail to execute and deliver the contract(s) or the performance and payment
bond(s), all within the time specified or any extension thereof, the Principal and Surety agree jointly and
severally to pay to the City within ten (10) calendar days of written demand a total equal to the sum of
the individual proposal guaranty amounts of the total bid(s) as liquidated damages.

The Surety, for value received, hereby agrees that the obligations of it and its bond shall be in no way
impaired or affected by any extension of time within which the City may accept a bid, and the Surety
does hereby waive notice of any such extension.

This bond may be terminated by the Surety upon giving thirty (30) days written notice to the City of its
intent to terminate this bond and to be released and discharged therefrom, but such termination shall not
operate to relieve or discharge the Surety from any liability already accrued or which shall accrue before
tile expiration of such thirty (30) day period.

H21/2021-BiciniaiBidBond202 1 .doc



IN WITNESS WHEREOF, the Principal and the Surety have hereunto set their hands and seals, and
such of them as are corporations have caused their corporate seals to be hereto affixed and these presents to
be signed by their proper officers, on the day and year set forth below.

PRINCIPAL
Joe Daniels Construction Co., Inc. November 11, 2021
COMPANY NAME AFHXSEALV DATE
,/J?» /,,,m‘“ g‘
e e
o L e
<" SIGNATURE", I?}lfﬂﬂ:&’
Samuel J./ aniels - Corporate Secretary
SURETY
. The Cincinnati Insurance Company November 11, 2021
 COMPANY NAME AFFIX SEAL DATE
Pt ey O issdhin
3 " SIGNATURE AND TITLE

Kathryn A. Weidner, Attorney-in-Fact

This certifies that I have been duly licensed as an agent for the Surety in Wisconsin under National
Provider No. 6497333 for the year 2021 and appointed as attorney in fact with
authority to execute this bid bond, which power of attorney has not been revoked.

November 11, 2021 Mﬂ/ @J,{,/,{«Lf»/ﬂ;(,/(./

DATE AGENT SIGNATURE

740 Regent Streey
ADDRESS

Madison, WI 53715
CITY, STATE AND ZIP CODE

262-446-6036
TELEPHONE NUMBER

Note to Surety and Principal: Any bid submitted which this bond guarantees may be rejected if the Power of
Attorney form showing that the Agent of Surety is currently authorized to execute bonds on behalf of
Surety is not attached to this bond.

7/21/2021-BienmialBid Bond2021.doc



P THE CINCINNATI INSURANCE COMPANY
v THE CINCINNAT] CASUALTY COMPANY

Falrfield, Qhio

POWER OF ATTORNEY

KNOW ALL MEN BY THESE PRESENTS: That THE CINCINNAT! INSURANCE COMPANY and THE CINCINNAT!{ CASUALTY
COMPANY, corporations organized under the laws of the State of Ohio, and having their principal offices in the City of Fairfield, Ohic
(herein collectively called the “Companles”), do hereby constitute and appoint

Patrick A. McKenna; Judith A. Walker; Brooke L. Parker; Elizabeth Mosca; David Zenobi;
Kathryn A. Weidner and/or Jay A. Zahn

of Madison, Wisconsin their true and legal Attorney(s)-in-Fact, each in their separate capacity if more than one is named
above, to sign, execute, seal and deliver on behalf of the Companies as Surety, any and all bonds, policies, undertakings or other like
instruments, as follows: Any such obligations in the United States, up to

Thirty Million and No/100 Dollars ($30,000,000.00).
This appointment is made under and by authority of the following resolutions adopted by the Boards of Directors of The Cincinnati

Insurance Company and The Cincinnati Casualty Company, which resolutions are now in full force and effect, reading as follows:

RESOLVED, that the President or any Vice President be hereby authorized, and empowered to appoint Attorneys-in-Fact of
the Company to execute any and all bonds, policies, undertakings, or other like instruments on behalf of the Corporation, and
may authorize any officer or any such Attorney-in-Fact to affix the corporate seal; and may with or without cause modify or
revoke any such appointment or authority. Any such writings so executed by such Attorneys-in-Fact shall be binding upon the
Company as if they had been duly executed and acknowledged by the reguiarly elected officers of the Company.

RESOLVED, that the signature of the President or a Vice President and the seal of the Company may be affixed by facsimile on
any power of attorney granted, and the signature of the Secretary and the Seal of the Company may be affixed by facsimile to
any certificate of any such power and any such power of certificate bearing such facsimile signature and seal shali be valid and
binding on the Company. Any such power so executed and sealed and certified by certificate so executed and sealed shall, with
respect to any bond or undertaking to which it is attached, continue to be valid and binding on the Company.

IN WITNESS WHEREOF, the Companies have caused these presents to be sealed with their corporate seals, duly attested by their
President or a Senior Vice President this 19th day of December, 2018,

THE CINCINNATI INSURANCE COMPANY
THE CINCINNATI CASUALTY COMPANY

STATE OF OHIO )8! 5'{'9\?&"‘”*— o Wactoee

COUNTY OF BUTLER )

On this 19th day of December, 2018 before me came the above-named President or Vice President of The Cincinnati Insurance Com-
pany and The Cincinnati Casualty Company, to me personally known to be the officer described herein, and acknowledged that the seals
affixed to the preceding instrument are the corporate seals of said Companies and the corporate seals and the signature of the officer

were duly affixed and subscribed to said instrument by the authority and direction of sajd corporations.
‘,\t““‘“‘ A L.""""
,u" c\%‘..ln...;@ »,'.
QW
H _-';—;v;Q‘E..

Keith Cojiélt, Attorney at Law

y e Notary Public - State of Ohio
'Qrﬁo‘\\" My commission has no expiration date.
"y OF e Section 147,03 O.R.C.

1, the undersigned Secretary or Assistant Secretary of The Cincinnatl Insurance Company and The Cincinnati Casualty Company, hereby
certify that the above is the Original Power of Attorney issued by said Companies, and do hereby further certify that the said Power of
Attorney is still in full force and effect.

Given under my hand and seal of said Companies at Fairfield, Ohio, this  3rd  day of January , 2022




SECTION H: AGREEMENT

THIS AGREEMENT made this 2.5,/ day of/'cﬂ'{%ﬁa, in the year Two Thousand and

Twenty-Two between JOE DANIELS CONSTRUCTION CO.,/INC. hereinafter called the Contractor,
and the City of Madison, Wisconsin, hereinafter called the City.

WHEREAS, the Common Council of the said City of Madison under the provisions of a resolution
adopted FEBRUARY 22,2022, and by virtue of authority vested in the said Council, has awarded
to the Contractor the work of performing certain construction.

NOW, THEREFORE, the Contractor and the City, for the consideration hereinafter named, agree as
follows:

1.

Scope of Work. The Contractor shall, perform the construction, execution and completion of
the following listed complete work or improvement in full compliance with the Plans, Specifications,
Standard Specifications, Supplemental Specifications, Special Provisions and contract, perform
all items of work covered or stipulated in the proposal; perform all altered or extra work; and shall
furnish, unless otherwise provided in the contract, all materials, implements, machinery,
equipment, tools, supplies, transportation, and labor necessary to the prosecution and completion
of the work or improvements:

STATE STREET CAPITOL GARAGE (SSCO) GENERATOR REPLACEMENT
CONTRACT NO. 9131

Completion Date/Contract Time. Construction work must begin within seven (7) calendar
days after the date appearing on mailed written notice to do so shall have been sent to the
Contractor and shall be carried on at a rate so as to secure full completion SEE SPECIAL
PROVISIONS, the rate of progress and the time of completion being essential conditions of this
Agreement.

Contract Price. The City shall pay to the Contractor at the times, in the manner and on
the conditions set forth in said specifications, the sum of TWQ HUNDRED ONE THOUSAND
SIX HUNDRED NINETY-SIX AND NO/100 ($201,696.00) Dollars being the amount bid by such
Contractor and which was awarded to him/her as provided by law.

Affirmative Action. In the performance of the services under this Agreement the Contractor
agrees not to discriminate against any employee or applicant because of race, religion, marital
status, age, color, sex, disability, national origin or ancestry, income level or source of income,
arrest record or conviction record, less than honorable discharge, physical appearance, sexual
orientation, gender identity, political beliefs, or student status. The Contractor further agrees not
to discriminate against any subcontractor or person who offers to subcontract on this contract
because of race, religion, color, age, disability, sex, sexual orientation, gender identity or national
origin.

The Contractor agrees that within thirty (30) days after the effective date of this agreement, the

Contractor will provide to the City Affirmative Action Division certain workforce utilization
statistics, using a form to be furnished by the City.

If the contract is still in effect, or if the City enters into a new agreement with the Contractor, within
one year after the date on which the form was required to be provided, the Contractor will provide
updated workforce information using a second form, also to be furnished by the City. The second
form will be submitted to the City Affirmative Action Division no later than one year after the date
on which the first form was required to be provided.

The Contractor further agrees that, for at least twelve (12) months after the effective date of this
contract, it will notify the City Affirmative Action Division of each of its job openings at facilities in
Dane County for which applicants not already employees of the Contractor are to be considered.

Rev. 7/06/2021§5Jan20228nilerplata9131SBE.doc H-1



The notice will include a job description, classification, qualifications and application procedures
and deadlines. The Contractor agrees to interview and consider candidates referred by the
Affirmative Action Division if the candidate meets the minimum qualification standards established
by the Contractor, and if the referral is timely. A referral is timely if it is received by the Contractor
on or before the date started in the notice.

Articles of Agreement
Article |

The Contractor shall take affirmative action in accordance with the provisions of this contract to
insure that applicants are employed, and that employees are treated during employment without
regard to race, religion, color, age, marital status, disability, sex, sexual orientation, gender
identity or national original and that the employer shall provide harassment free work environment
for the realization of the potential of each employee. Such action shall include, but not be limited
to, the following: employment, upgrading, demotion or transfer, recruitment or recruitment
advertising, layoff or termination, rates of pay or other forms of compensation and selection for
training including apprenticeship insofar as it is within the control of the Contractor. The
Contractor agrees to post in conspicuous places available to employees and applicants notices fo
be provided by the City setting out the provisions of the nondiscrimination clauses in this contract.

Article 1]

The Contractor shall in all solicitations or advertisements for employees placed by or on behalf of
the Contractors state that all qualified or qualifiable applicants will be employed without regard to
race, religion, color, age, marital status, disability, sex, sexual orientation, gender identity or
national origin.

Article 11

The Contractor shall send to each labor union or representative of workers with which it has a
collective bargaining agreement or other contract or understanding a notice to be provided by the
City advising the labor union or worker's representative of the Contractor's equal employment
opportunity and affirmative action commitments. Such notices shall be posted in conspicuous
places available to employees and applicants for employment.

Article V

The Contractor agrees that it will comply with all provisions of the Affirmative Action Ordinance of
the City of Madison, including the contract compliance requirements. The Contractor agrees to
submit the model affirmative action pian for public works contractors in a form approved by the
Affirmative Action Division Manager.

Articie VI

The Contractor will maintain records as required by Section 39.02(9)(f) of the Madison General
Ordinances and will provide the City Affirmative Action Division with access to such records and
to persons who have relevant and necessary information, as provided in Section 39.02(9)(f). The
City agrees to keep all such records confidential, except to the extent that public inspection is
required by law.

Article VIl

In the event of the Contractor’s or subcontractor’s failure fo comply with the Equal Employment
Opportunity and Affirmative Action Provisions of this contract or Section 39.03 and 39.02 of the
Madison General Ordinances, it is agreed that the City af its option may do any or all of the
following:

Rev. 07/06/2021-5Jan2022Boilerplate9131SBE.doc H-2



1. Cancel, terminate or suspend this Contract in whole or in part.

2. Declare the Contractor ineligible for further City contracts until the Affirmative Action
requirements are met.

3. Recover on behalf of the City from the prime Contractor 0.5 percent of the contract award
price for each week that such party fails or refuses to comply, in the nature of liquidated
damages, but not to exceed a total of five percent (56%) of the contract price, or ten
thousand dollars ($10,000), whichever is less. Under public works contracts, if a
subcontractor is in noncompliance, the City may recover liquidated damages from the
prime Contractor in the manner described above. The preceding sentence shall not be
construed to prohibit a prime Contractor from recovering the amount of such damage
from the non-complying subcontractor.

Article VIII

The Contractor shall include the above provisions of this contract in every subcontract so that
such provisions will be binding upon each subcontractor. The Contractor shall take such action
with respect to any subcontractor as necessary to enforce such provisions, including sanctions
provided for noncompliance.

Article IX

The Contractor shall allow the maximum feasible opportunity to small business enterprises to
compete for any subcontracts entered into pursuant to this contract. (In federally funded contracts
the terms “DBE, MBE and WBE” shall be substituted for the term “small business” in this Article.)

5. Substance Abuse Prevention Program Required. Prior to commencing work on the Contract, the
Contractor, and any Subcontractor, shall have in place a written program for the prevention of
substance abuse among its employees as required under Wis. Stat. Sec. 103.503.

6. Contractor Hiring Practices.
Ban the Box - Arrest and Criminal Background Checks. (Sec. 39.08, MGO)

This provision applies to all prime contractors on contracts entered into on or after January 1,
20186, and all subcontractors who are required to meet prequalification requirements under MGO
33.07(7)(I), MGO as of the first time they seek or renew pre-qualification status on or after
January 1, 2016. The City will monitor compliance of subcontractors through the pre-qualification
process.

a. Definitions. For purposes of this section, “Arrest and Conviction Record” includes, but is
not limited to, information indicating that a person has been questioned, apprehended,
taken into custody or detention, held for investigation, arrested, charged with, indicted or
tried for any felony, misdemeanor or other offense pursuant to any law enforcement or
military authority.

“Conviction record” includes, but is not limited to, information indicating that a person has
been convicted of a felony, misdemeanor or other offense, placed on probation, fined,
imprisoned or paroled pursuant to any law enforcement or military authority.

“Background Check” means the process of checking an applicant’s arrest and conviction
record, through any means.

b. Requirements. For the duration of this Contract, the Contractor shall:
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5.

Remove from ail job application forms any questions, check boxes, or other
inquiries regarding an applicant’s arrest and conviction record, as defined herein.

Refrain from asking an applicant in any manner about their arrest or conviction
record until after conditional offer of employment is made to the applicant in
question.

Refrain from conducting a formal or informal background check or making any
other inquiry using any privately or publicly available means of obtaining the
arrest or conviction record of an applicant until after a conditional offer of
employment is made to the applicant in question. ‘

Make information about this ordinance available to applicants and existing
employees, and post notices in prominent locations at the workplace with
information about the ordinance and complaint procedure using language
provided by the City.

Comply with all other provisions of Sec. 39.08, MGO.

c. Exemptions: This section shall not apply when:

1.

Hiring for a position where certain convictions or violations are a bar to
employment in that position under applicable law, or

Hiring a position for which information about criminal or arrest record, or a
background check is required by law to be performed at a time or in @ manner
that would otherwise be prohibited by this ordinance, including a licensed trade
or profession where the licensing authority explicitly authorizes or requires the
inquiry in question.

To be exempt, Contractor has the burden of demonstrating that there is an applicable law
or regulation that requires the hiring practice in question, if so, the contractor is exempt
from all of the requirements of this ordinance for the position(s) in question.
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STATE STREET CAPITOL GARAGE (SSCO) GENERATOR REPLACEMENT
CONTRACT NO. 9131

IN WITNESS WHEREOF, the Contractor has hereunto set hisfher hand and seal and the City has
caused this contract to be sealed with its corporate seal and to be executed by its Mayor and City
Clerk on the dates written below.

Countersigned: JOE DANIELS CONSTRUCTION CO,, INC
Company Name

L LSl o T i

Witness Keea L. Sai bury Date President = Damels Date
&Z,( bJV\/}z/zslzozz Yy : = o

Witness KeeaI Samsbury Date Segrétary

CITY OF MADISON, WISCONSIN

Provisicns have been made to pay the Approved as to form:
liability that will acorue under this contract.

WJJM 2 )I [ led) L/ﬂ/%‘”///é{/ Y 17/ 2

Finance Director t Date Attorney, Date
oMol e, #1320 %4% F1ilez

Witness Date Maydr——-~"

Q/«M,&q% 3-1-2022
(ﬁ/;nesglo Date

Rev. 7/06f2021§5Jan202280ﬂerp)ale9131SSE.doc H-5




Y4 ond NO-VOS5SL (085S L

SECTION I: PAYMENT AND PERFORMANCE BOND

LET ALL KNOW BY THESE DOCUMENTS PRESENTED, thatwe JOE DANIELS CONSTRUCTION
CO., INC as principal, and The Cincinnati Insurance Company
Company of _Cincinnati, Ohio as surety, are held and firmly bound unto the City of Madison,
Wisconsin, in the sum of TWO HUNDRED ONE THOUSAND SiX HUNDRED NINETY-SIX AND NO/100
($201,696.00)) Dollars, lawful money of the United States, for the payment of which sum to the City of
Madison, we hereby bind ourselves and our respective executors and administrators firmly by these
presents,

The condition of this Bond is such that if the above bounden shall on his/her part fully and faithfully
perform all of the terms of the Contract entered into between him/herself and the City of Madison for the
construction of:

STATE STREET CAPITOL GARAGE (SSCO) GENERATOR REPLACEMENT
CONTRACT NO. 9131

in Madison, Wisconsin, and shall pay all claims for labor performed and material furnished in the
prosecution of said work, and save the City harmless from all claims for damages because of negligence
in the prosecution of said work, and shall save harmless the said City from all claims for compensation
(under Chapter 102, Wisconsin Statutes) of employees and employees of subcontractor, then this Bond
is to be void, otherwise of full force, virtue and effect.

23rd February 2022

Signed and sealed this day of

‘Countersigned: JOE DANIELS CONSTRUCTION CQ., INC : ’

Company Name (Principal)

Witfless Kgea I. Sainsbury

v
“President Wl ]. Daniels Seal no seal

Oseph A. Daniels

Approved as to form: THE CINCINNATI INSURANCE COMPANY g

Surety ~ Seal
{1 Salary Employee ¥ Commission

)T Z»V;Z:/é’;%// By Q A 7@2 A ~— |

City Attorney Attorney-in-Fact Patrick A. McKenna

This certifies that | have been duly licensed as an agent for the above company in Wisconsin under
National Producer Number_650765 forthe year _2022 _ and appointed as attorney-in-fact
with authority to execute this payment and performance bond which power of atforney has not been

revoked. '
February 23, 2022 Q (j\%« Q‘ OV

Date Agent Signature Patrick A. McKenna

g
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THE CINGINNATI INSURANCE GOMPANY
THE CINCINNATI CASUALTY COMPANY

Fairfield, Ohlo
POWER:OF ATTORNEY

'KNOW ALL MEN BY THESE PRESENTS: That THE CINCINNAT| INSURANCE COMPANY and THE CINCINNATI CASUALTY
COMPANY, corporatlons orgamzed under the laws of the State of Ohio, and having their principal offices i the City of Fairfield, Ohio
- {herein collectively called the “Companies®), do hereby coristitute and appoint

Patrick A. McKénna; Judith A. Walker; Brooke L. Parker; Elizabeth Mosca; Dawd Zénobi;
Kathryn A Weidner-and/or Jay A. .Zahn

of Madison, Wisconsin their true and legal Attorney(s)-in-Fact, each in their separate capacity if more than one is named
above. to 8ign, execute, seal and deliver on behalf of the Companiés ds S jy and all bonds, policies, undertakmgs or other like
‘instruments, asfollows: uch "bl]gat]ons in the Un ad St

This appomtment is made under and by authority of the Tollow
Insurance Company and The Cincinnati Casualty Company, wh

THE CINCINNAT! INSURANCE COMPANY
THE GINCGINNATI CASUALTY COMPANY

STATE OF OHIO 58!
COUNTY OF BUTLER )

2018 before me came the above-named P’
alty Company, o me personally o;‘ :
ritare the corporate seals of said Co
subscribed ta said instrument by the atthority and direction of sajd ‘Eotpiorations.

KelthC tt Attorne at Law

i
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certlfy'that the.above is the Ongmal Power of Attorney lssued by sald Companles and do hereby furtner certify that the said Powerof
Attorney is still in full force and effect.

Gnven under my hand and seal of said Cumpames at Fairfi eld, Ohio, this PR /"} day-of ?Q SV UJ“\ , 20 W,
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