
TOWN OF GLASTONBURY 

INVITATION TO BID 

BID #  ITEM  

GL-2019-37 Lift System for Glastonbury 

DATE & TIME REQUIRED 

June 27, 2019 at 11:00 A.M.

State Project #53-191 Facilities Maintenance Building 

Contract 5 

The Town of Glastonbury is seeking bids for a Lift System at the Facilities Maintenance Building, 2145 Main 

Street, Glastonbury, CT  06033.  Bids will be received only at the Office of the Purchasing Agent, Town Hall 

(second level), 2155 Main Street, Glastonbury, CT 06033, Attention:  Mary F. Visone, Purchasing Agent, no 

later than the time and date indicated at which time they will be publicly opened and read aloud.  No late bids 

will be accepted.   

Bid Forms and Specifications may be obtained Town’s website at www.glastonbury-ct.gov. 

This contract is subject to state set-aside and contract compliance requirements. 

The Town reserves the right to waive informalities or reject any part of, or the entire bid, when said action is 

deemed to be in the best interest of the Town.   

An Affirmative Action/Equal Opportunity Employer. Minority/Women’s Business Enterprises are encouraged 

to apply.  

Mary F. Visone 

Purchasing Agent 

http://www.glastonbury-ct.gov/
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1. Sealed bids (one original and one copy) on the attached Bid Forms will be received at the Office of

the Purchasing Agent, Town Hall, 2155 Main Street, Glastonbury, Connecticut, 06033 (second

level).  At the designated time of opening, they will be publicly opened, read, recorded and placed

on file.

2. Whenever it is deemed to be in the best interest of the Town, the Town Manager, Purchasing Agent

or designated representative shall waive informalities in any and all bids.  The right is reserved to

reject any bid, or any part of any bid, when such action is deemed to be in the best interest of the

Town of Glastonbury.

3. The basis of award will be based on the lump sum bid of the lowest qualified, responsible and

responsive bidder.

4. Bids will be carefully evaluated as to conformance with stated specifications.

5. The envelope enclosing your bid should be clearly marked by your company name and address, bid

number, time of bid opening, and date.

6. Specifications must be submitted complete in every detail and, when requested, samples shall be

provided.  If a bid involves any exception from stated specifications, they must be clearly noted as

exceptions, underlined, and attached to the bid.

7. The Bid Documents contain the provisions required for the requested item.  Information obtained

from an officer, agent, or employee of the Town or any other person shall not affect the risks or

obligations assumed by the Bidder or relieve him/her from fulfilling any of the conditions of the bid.

8. Each Bidder is held responsible for the examination and/or to have acquainted themselves with any

conditions at the job site which would affect their work before submitting a bid.  Failure to meet

these criteria shall not relieve the Bidder of the responsibility of completing the bid without extra

cost to the Town of Glastonbury.

9. Any bid may be withdrawn prior to the above-scheduled time for the opening of bids or authorized

postponement thereof.  Any bid received after the time and the date specified shall not be

considered.  No bidder may withdraw a bid within sixty (60) days after the actual date of the opening

thereof.  Should there be reasons why a bid cannot be awarded within the specified period, the time

may be extended by mutual agreement between the Town and the Bidder.

10. THIS ITEM WAIVED: Each bid must be accompanied by a bid bond payable to the Town for ten

percent (10%) of the total amount of the bid.  The bid bond of the successful bidder will be retained

until the payment bond and performance bond have been executed and approved, after which it will

be returned.  A certified check may be used in lieu of a bid bond.  The Town of Glastonbury will not

be liable for the accrual of any interest on any certified check submitted.  Cashier’s checks will not

be accepted.

11. THIS ITEM WAIVED: A 100% Performance and Payment bond is required of the successful

bidder.  This bond shall cover all aspects of the specification and shall be delivered to the Purchasing

Agent prior to the issuance of a purchase order.  The Performance and Payment Bond will be

returned upon the delivery and acceptance of the bid items.
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12. The Bidder agrees and warrants that in the submission of this sealed Bid, they will not discriminate

or permit discrimination against any person or group of persons on the grounds of race, color,

religion, national origin, sex, or physical disability including, but not limited to blindness, unless it is

shown by such Bidder that such disability prevents performance of that which must be done to

successfully fulfill the terms of this sealed Bid or in any manner which is prohibited by the laws of

the United States or the State of Connecticut:  and further agrees to provide the Human Relations

Commission with such information requested by the Commission concerning the employment

practices and procedures of the Bidder.  An Affirmative Action Statement will be required by the

successful Bidder.

13. Bidder agrees to comply with all of the latest Federal and State Safety Standards and Regulations

and certifies that all work required in this bid will conform to and comply with said standards and

regulations.  Bidder further agrees to indemnify and hold harmless the Town for all damages

assessed against the Town as a result of Bidder’s failure to comply with said standards and/or

regulations.

14. All correspondence regarding any purchase made by the Town of Glastonbury shall reference the

Town purchase order number.  Each shipping container shall clearly indicate both purchase order

number and item number.

15. Bidder is required to review the Town of Glastonbury Code of Ethics adopted July 8, 2003 and

effective August 1, 2003 and revised October 29, 2013 and effective November 8, 2013.   Bidder

shall acknowledge that they have reviewed the document in the area provided on the bid / proposal

response page (BP). The selected Bidder will also be required to complete and sign an

Acknowledgement Form prior to award.  The Code of Ethics and the Acknowledgement Form can

be accessed at the Town of Glastonbury website at www.glastonbury-ct.gov.  Upon entering the

website click on Bids & Proposals Icon, which will bring you to the links for the Code of Ethics

and the Acknowledgement Form.  If the Bidder does not have access to the internet a copy of these

documents can be obtained through the Purchasing Department at the address listed within this bid /

proposal.

16. Any bidder, in order to be considered, shall be authorized to sell and service lift systems as specified

herein.

17. COMMISSION ON HUMAN RIGHTS AND OPPORTUNITIES: The Contractor who is selected to

perform this State project must comply with Connecticut General Statute Secs. 4a-60, 4a-60a, 4a-

60g, and 46a-68b through 46a-68f, inclusive, as amended by June 2015 Special Session Public Act

15-5.  An Affirmative Action Plan must be filed with and approved by the Commission on Human

Rights and Opportunities prior to the commencement of construction.

State law requires a minimum of twenty-five (25%) percent of the state-funded portion of the 

contract be set aside for award to subcontractors holding current certification from the Connecticut 

Department of Administrative Services (DAS) under the provisions of Connecticut General Statute 

Sec. 4a-60g, as amended.  (25% of the work with DAS certified Small and Minority owned 

businesses and 25% of that work with DAS certified Minority, Women and/or Disabled owned 

businesses.)  The Contractor must demonstrate good faith effort to meet the twenty-five percent 

(25%) set-aside goals.   

http://www.glastonbury-ct/
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For municipal public works contracts and quasi-public agency projects, the contractor must file a 

written or electronic non-discrimination certification with the Commission on Human Rights and 

Opportunities.  Forms can be found at:  

http://www.ct.gov/opm/cwp/view.asp?a=2982&q=390928&opmNav_GID=1806. 

18. Non-Resident Contractors (IF APPLICABLE):Resident Contractors:

Upon award the Town is required to report names of nonresident (out of state) Contractors to the 

State of Connecticut, Department of Revenue Services (DRS) to ensure that Employment Taxes and 

other applicable taxes are being paid by Contractors.  A single surety bond for 5% of the entire 

contract price is required to be filed with DRS by any unverified nonresident prime or general 

contractor (if awarded) where the contract price for the project is $250,000 or more.   The 

contractor will be required to promptly furnish to the Town a copy of the Form AU-968 - 

Certificate of Compliance issued by the State of Connecticut, DRS.  See State of Connecticut 

Notice SN 2012 (2). 

19. Bidder shall include on a sheet(s) attached to its proposal a complete disclosure of all past and

pending mediation, arbitration and litigation cases that the bidder or its principals (regardless of their

place of employment) have been involved in for the most recent five years.  Please include a

statement of the issues in dispute and their resolution.  Acceptability of Bidder based upon this

disclosure shall lie solely with the Town.

20. Bidder or its principals, regardless of their place of employment, shall not have been convicted of,

nor entered any plea of guilty, or nolo contendere, or otherwise have been found civilly liable or

criminally responsible for any criminal offense or civil action.  Bidder shall not be in violation of

any State or local ethics standards or other offenses arising out of the submission of bids or

proposals, or performance of work on public works projects or contracts.

21. For technical questions regarding this Bid, please contact David Sacchitella, Building

Superintendent, at (860) 652-7706, email dave.sacchitella@glastonbury-ct.gov. For administrative

questions regarding this Bid, please contact Mary F. Visone, Purchasing Agent at (860) 652-7588,

email purchasing@glastonbury-ct.gov .  The request must be received at least three (3) business days

prior to the advertised response deadline.  All questions, answers, and/or addenda, as applicable, will

be posted on the Town’s website at www.glastonbury-ct.gov (Upon entering the website click on

Bids & Proposals Icon; click the Bid Title to view all bid details and document links).  It is the

respondent’s responsibility to check the website for addenda prior to submission of any proposal.

IMPORTANT: 

 Failure to comply with general rules may result in disqualification of the Bidder.

 Municipal projects are exempt from Federal Excise Taxes, as well as, State of Connecticut

Sales, Use and Service Taxes and should not be include in the Bidder’s proposal.

http://www.ct.gov/opm/cwp/view.asp?a=2982&q=390928&opmNav_GID=1806
mailto:dave.sacchitella@glastonbury-ct.gov
mailto:purchasing@glastonbury-ct.gov
http://www.glastonbury-ct.gov/
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GENERAL 

1.1 The purpose of these specifications is to purchase one (1) lift system that contains a self-propelled 

scissors lift and fixed fork pallet lifter and basket and associated equipment and materials, 

complete and ready for use, as described in the specifications herein for the Town.   

1.2 The lift system shall meet the specifications outlined in Technical Specifications. 

1.3 The Bidder shall submit, with the bid proposal, the following documentation: 

- Manufacturer’s Product Data. 

- Warranty Information: Bidders shall indicate whether or not they would be willing to extend 

the original warranty. 

1.4 All Bidders shall propose a unit price for the total delivered cost of the lift system to the Town of 

Glastonbury.   

1.5 Payment Terms shall be Net 30 to the vendor for product(s) delivered, received and accepted by 

the Town. 
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INSURANCE 

The Bidder shall, at its own expense and cost, obtain and keep in force during the entire duration of the 

Project or Work the following insurance coverage covering the Bidder and all of its agents, employees 

and sub-contractors and other providers of services and shall name the Town of Glastonbury and its 

employees and agents as an Additional Insured on a primary and non-contributory basis to the Bidders 

Commercial General Liability and Automobile Liability policies.  These requirements shall be clearly 

stated in the remarks section on the Bidders Certificate of Insurance.   Insurance shall be written with 

insurance carriers approved in the State of Connecticut and with a minimum Best’s Rating of A-VIII.  In 

addition, all carriers are subject to approval by the Town. Minimum Limits and requirements are stated 

below: 

1) Worker's Compensation Insurance:

- Statutory Coverage 

- Employer’s Liability 

- $1,000,000 each accident/$1,000,000 disease-policy limit/$1,000,000 disease each 

employee 

- A Waiver of Subrogation shall be provided in favor of the Town of Glastonbury and its 

employees and agents. 

2) Commercial General Liability:

- Including Premises & Operations, Products and Completed Operations, Personal and  

Advertising Injury, Contractual Liability and Independent Contractors. 

- Limits of Liability for Bodily Injury and Property Damage 

Each Occurrence $1,000,000 

       Aggregate $2,000,000 (The Aggregate Limit shall apply separately to each job.) 

- A Waiver of Subrogation shall be provided in favor of the Town of Glastonbury and its 

employees and agents. 

3) Automobile Insurance:

-     Including all owned, hired, borrowed and non-owned vehicles 

-     Limit of Liability for Bodily Injury and Property Damage:     Per Accident    $1,000,000 

-     A Waiver of Subrogation shall be provided in favor of the Town of Glastonbury and its 

employees and agents. 

The Bidder shall direct its Insurer to provide a Certificate of Insurance to the Town before any work is 

performed.  The Contractor shall be responsible to notify the Town 60 days in advance with written notice 

of cancellation or non-renewal.  The Certificate shall evidence all required coverage.  The Bidder shall 

provide the Town copies of any such insurance policies upon request. 

INDEMNIFICATION 

To the fullest extent permitted by law, the Bidder shall indemnify and hold harmless the Town of 

Glastonbury and its consultants, agents, and employees from and against all claims, damages, losses and 

expenses, direct, indirect or consequential (including but not limited to fees and charges of engineers, 

attorneys and other professionals and court and arbitration costs) to the extent arising out of or resulting 

from the performance of  the Bidder’s work, provided that such claim, damage, loss or expense is caused 

in whole or in part by any negligent act or omission by the Bidder, or breach of its obligations herein or 

by any person or organization directly or indirectly employed or engaged by the Bidder to perform or 

furnish either of the services, or anyone for whose acts the Bidder may be liable.
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BID / PROPOSAL NO: GL-2019-37 DATE DUE: 06-27-19

DATE ADVERTISED: 06-07-19 TIME DUE: 11:00 AM 

NAME OF PROJECT: LIFT SYSTEM FOR FACILITIES MAINTENANCE BUILDING

In compliance with this Invitation to Bid, the Bidder hereby proposes to provide goods and/or services as 

per this solicitation in strict accordance with the Bid Documents, within the time set forth therein, and at 

the prices submitted with their bid response. 

It is the responsibility of the Bidder to clearly mark the outside of the bid envelope with the Company 

name and Address, Bid Number, Date and Time of Bid Opening, and it also THE RESPONSIBILITY OF 

THE BIDDER TO CHECK THE TOWN’S WEBSITE BEFORE SUBMITTING BID FOR ADDENDA 

POSTED PRIOR TO BID OPENING. 

THE BIDDER ACKNOWLEDGES RECEIPT OF THE FOLLOWING ADDENDA AS REQUIRED:  

Addendum #1 ___________(Initial/Date)  Addendum #2 ___________ (Initial/Date)  Addendum #3 ____________(Initial/Date) 

Other Items Required with Submission of Bid Proposal 

The following bid checklist describes items required for inclusion with the above-referenced bid proposal package. 

It is provided for the convenience of the bidders and, therefore, should not be assumed to be a complete list. 

     Acknowledgement of Addendums (as applicable). 

     Acknowledgement of Code of Ethics on Bid Proposal page. 

     Sealed bids, one original and one copy in a clearly marked envelope with Bid Number, Date, Time of 

    opening, Bidder’s Company Name and address. 

     Disclosure of past and pending mediation, arbitration and litigation cases that the Bidder 

     or its principals have been involved in for the most recent five years (if applicable). 

_______      Warranty including any warranty extension manufacturer’s product data. 

_______      Copy of Bidder’s Bidder Contract Compliance Monitoring Report. 

_______      Copy of Bidder’s Connecticut Gen. Statute Section 31-57b (Schedule 3). 

TOWN OF GLASTONBURY * 2155 MAIN STREET * GLASTONBURY * CT 

Name of Bidder:  _____________________________________________________________________ 
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LUMP SUM BID: 

Lift system as specified in the Specifications for Bid GL-2019-37: $__________________ 
(Numeric Bid Amount)

_____________________________________________________________________________________ 
 (Written Bid Amount) 

MANUFACTURER: ________________________________________________________________ 

Delivery Days Upon Receipt of Order:  ___________________________________________________ 

Detail Extended Warranty if any:  _______________________________________________________ 

NON-COLLUSION STATEMENT: 

By submission of this bid, the Bidder certifies, and in the case of a joint bid each party thereto certifies as 

to their own organization that this bid has been arrived at independently without consultation, 

communication, or agreement as to any matter relating to this bid with any other Bidder or with any 

competitor. 

CODE OF ETHICS: 

I / We have reviewed a copy of the Town of Glastonbury’s Code of Ethics and agree to submit a 

Consultant Acknowledgement Form if I /We are selected.   Yes _______   No _________ * 

*Bidder is advised that effective August 1, 2003, the Town of Glastonbury cannot consider any bid

or proposal where the bidder has not agreed to the above statement. 

Print Name, Title of Individual Doing Business as (Trade Name) 

Signature of Individual Street Address 

Date City, State, Zip Code 

E:mail Address Telephone Number / Fax Number 

(Seal – If bid is by a Corporation) 

Attest 

(Attach separate page if required)
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COMMON MOTOR REQUIREMENTS FOR EQUIPMENT–SELF-PROPELLED SCISSORS LIFTS 

AND FIXED FORK PALLET LIFTER AND BASKET 

 

PART 1 - GENERAL 

 

1.1 RELATED DOCUMENTS 

 

A.   Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

 

1.2 SUMMARY 

 

A. Section includes general requirements for single-phase and polyphase, general-purpose, 

horizontal, alternating-current, small and medium, squirrel-cage induction motors, installed at 

equipment manufacturer's factory, and motors shipped separately by equipment manufacturer 

for field installation. 

 

1.3 COORDINATION 

 

A. Coordinate features of motors, installed units, and accessory devices and features to be 

compatible with the following: 

 

1. Motor controllers. 

2. Torque, speed, and horsepower requirements of the load. 

3. Ratings and characteristics of supply circuit and required control sequence. 

4. Ambient and environmental conditions of installation location. 

 

PART 2 - PRODUCTS 

 

2.1 GENERAL MOTOR REQUIREMENTS 

 

A. Comply with requirements in this Section except when stricter requirements are specified in 

equipment schedules or Sections. 

 

B.   Comply with NEMA MG 1 unless otherwise indicated. 

 

C.   Comply with IEEE 841 for severe-duty motors. 

 

2.2 MOTOR CHARACTERISTICS 

 

A.   Duty: Continuous duty at ambient temperature of 40 deg C and at altitude of 3300 feet 

(1000 m) above sea level. 

 

B.   Capacity and Torque Characteristics: Sufficient to start, accelerate, and operate connected 

loads at designated speeds, at installed altitude and environment, with indicated operating 

sequence, and without exceeding nameplate ratings or considering service factor. 

 

2.3 POLYPHASE MOTORS 

 

A. Description: NEMA MG 1, Design B, medium induction motor. 
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B. Efficiency: Premium efficient. 

 

C. Service Factor: 1.15. 

 

D. Multispeed Motors: Variable torque. 

 

1. For motors with 2:1 speed ratio, consequent pole, single winding. 

2. For motors with other than 2:1 speed ratio, separate winding for each speed. 

 

E. Multispeed Motors: Separate winding for each speed. 

 

F. Rotor: Random-wound, squirrel cage. 

 

G. Bearings: Regreasable, shielded, antifriction ball bearings suitable for radial and thrust loading. 

 

H. Temperature Rise: Match insulation rating. 

 

I. Insulation: Class F. 

 

J. Code Letter Designation: 

 

1. Motors 15 HP and Larger: NEMA starting Code F or Code G. 

2. Motors Smaller Than 15 HP: Manufacturer's standard starting characteristic. 

 

K. Enclosure Material: Cast iron for motor frame sizes 324T and larger; rolled steel for motor 

frame sizes smaller than 324T. 

 

2.4 ADDITIONAL REQUIREMENTS FOR POLYPHASE MOTORS 

 

A. Motors Used with Reduced-Voltage and Multispeed Controllers: Match wiring connection 

requirements for controller with required motor leads. Provide terminals in motor terminal box, 

suited to control method. 

 

B. Motors Used with Variable-Frequency Controllers: Ratings, characteristics, and features 

coordinated with and approved by controller manufacturer. 

 

1. Windings: Copper magnet wire with moisture-resistant insulation varnish, designed and 

tested to resist transient spikes, high frequencies, and short time rise pulses produced by 

pulse-width-modulated inverters. 

2.  Premium-Efficient Motors: Class B temperature rise; Class F insulation. 

3. Inverter-Duty Motors: Class F temperature rise; Class H insulation. 

4. Thermal Protection: Comply with NEMA MG 1 requirements for thermally protected 

motors. 

 

C. Severe-Duty Motors: Comply with IEEE 841, with 1.15 minimum service factor. 

 

2.5 SINGLE-PHASE MOTORS 

 

A. Motors larger than 1/20 hp shall be one of the following, to suit starting torque and 
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requirements of specific motor application: 

 

1. Permanent-split capacitor. 

2. Split phase. 

3. Capacitor start, inductor run. 

4. Capacitor start, capacitor run. 

 

B. Multispeed Motors: Variable-torque, permanent-split-capacitor type. 

 

C. Bearings: Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial and 

thrust loading. 

 

D. Motors 1/20 HP and Smaller: Shaded-pole type. 

 

E. Thermal Protection: Internal protection to automatically open power supply circuit to motor 

when winding temperature exceeds a safe value calibrated to temperature rating of motor 

insulation. Thermal-protection device shall automatically reset when motor temperature returns 

to normal range. 

 

2.6 SELF-PROPELLED SCISSORS LIFTS 

 

A. Standards Compliance: ANSI A92.6, CSA B354.2, CE Compliance, AS 1418.10. 

 

B. Basis-of-Design Product: Terex Company, Genie GS1530. 

 

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

following: 

 

1. Ballymore. 

2. Bastian Solutions. 

3. Substitutions: As permitted under Section 012500 “Substitution Procedures”. 
 

D. Lift Options: 

 

1. Dual flashing LED beacons. 

 

E. Self-Propelled Scissors Lift Specifications: 

 

1. Working Height Maximum: 21 feet (6.57m). 

2. Platform Height Maximum: 15 feet (4.57m). 

3. Platform Height Stowed: 3 feet – 2 inches (0.97m). 

4. Platform Width - Outside: 2 feet – 5 inches (0.74m). 

5. Guard Rail Height: Fixed rails – 3 feet – 3 inches (0.99m); Folding rails – 3 feet - 7 

inches (1.10m). 

6. Maximum Platform Occupancy: 2. 

7. Lift Capacity: 600 pounds (272kg). 

8. Lift Capacity Extension Deck: 250 pounds (113kg). 

9. Drive Height: Full height. 

10. Drive Speed Stowed: 2.5 mph (4.0 km/h). 

11. Drive Speed Raised: 0.5 mph (0.8 km/h). 
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12. Turning Radius Outside: 5 feet – 1 inch (1.55m). 

13. Raise / Lower Speed: 16 / 22 seconds. 

14. Controls: Proportional. 

15. Drive: Dual front wheel. 

16. Multiple Disc Brakes: Dual rear wheel. 

17. Tires – Solid Non-Marking: 12 x 4.5 inches. 

18. Power Source: 24V DC (four-6V 225Ah batteries). 

19. Hydraulic System Capacity: 3.8 gal. (14.2 L). 

20. Lift Weight: 2,575 pounds (1,168 kg). 

 

2.6 FIXED FORK PALLET LIFTER 

 

A. Standards Compliance: ASME. 

 

B. Basis-of-Design Product: Caldwell Lifting Solutions, Pallet Lifter, Model 90-1-42 – Standard 

Fixed Forks Pallet Lifter. 

 

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

following: 

 

1. Ballymore. 

2. Bastian Solutions. 

3. Substitutions: As permitted under Section 012500 “Substitution Procedures”. 

 

D. Lift Capacity: One ton. 

 

1. Lift Weight: 310 pounds. 

 

2.7 MATERIAL BASKETS 

 

A. Standards Compliance: ASME. 

 

B. Basis-of-Design Product: Caldwell Lifting Solutions, Material Baskets, Model MB with 

casters. 

 

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

following: 

 

1. Ballymore. 

2. Bastian Solutions. 

3. Substitutions: As permitted under Section 012500 “Substitution Procedures”. 

 

PART 3 - EXECUTION (Not Applicable) 
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Construction Contracts - Required Contract Provisions 
(State Funded Only Contracts) 

Index 

1. Title VI of the Civil Rights Act of 1964 / Nondiscrimination Requirements

2. Contractor Work Force Utilization / Specific Equal Employment Opportunity

3. Contract Wage Rates

4. Americans with Disabilities Act of 1990, as Amended

5. Connecticut Statutory Labor Requirements

a. Construction, Alteration or Repair of Public Works Projects; Wage Rates

b. Debarment List - Limitation on Awarding Contracts

c. Construction Safety and Health Course

d. Awarding of Contracts to Occupational Safety and Health Law Violators Prohibited

e. Residents Preference in Work on Other Public Facilities (Not Applicable to Federal

Aid Contracts)

6. Tax Liability - Contractor’s Exempt Purchase Certificate (CERT – 141)

7. Executive Orders (State of CT)

8. Non Discrimination Requirement (pursuant to section 4a-60 and 4a-60a of the Connecticut

General Statutes, as revised)

9. Whistleblower Provision

10. Connecticut Freedom of Information Act

a. Disclosure of Records

b. Confidential Information

11. Service of Process

12. Substitution of Securities for Retainages on State Contracts and Subcontracts

13. Health Insurance Portability and Accountability Act of 1996 (HIPAA)

14. Forum and Choice of Law

15. Summary of State Ethics Laws

16. Audit and Inspection of Plants, Places of Business and Records

17. Campaign Contribution Restriction
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18. Tangible Personal Property

19. Bid Rigging and/or Fraud – Notice to Contractor

20. Consulting Agreement Affidavit

Index of Exhibits 

EXHIBIT A –  Title VI Contractor Assurances (page 13) 

EXHIBIT B –  Contractor Work Force Utilization  / Equal Employment Opportunity (page 14) 

EXHIBIT C –  Health Insurance Portability and Accountability Act of 1996 (HIPAA) (page 17) 

EXHIBIT D -  Campaign Contribution Restriction (page 25) 

EXHIBIT E -  State Wage Rates (Attached at the end)  
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1. Title VI of the Civil Rights Act of 1964 / Nondiscrimination Requirements

The Contractor shall comply with Title VI of the Civil Rights Act of 1964 as amended (42 U.S.C. 2000 

et seq.), all requirements imposed by the regulations of the United States Department of Transportation 

(49 CFR Part 21) issued in implementation thereof, and the Title VI Contractor Assurances attached 

hereto at Exhibit A, all of which are hereby made a part of this Contract. 

2. Contractor Work Force Utilization / Equal Employment Opportunity

(a)  The Contractor shall comply with the Contractor Work Force Utilization / Equal 

Employment Opportunity requirements attached at Exhibit B and hereby made part of this 

Contract, whenever a contractor or subcontractor at any tier performs construction work in 

excess of $10,000.  These goals shall be included in each contract and subcontract. Goal 

achievement is calculated for each trade using the hours worked under each trade.  

(b)   Companies with contracts, agreements or purchase orders valued at $10,000 or more will 

develop and implement an Affirmative Action Plan utilizing the ConnDOT Affirmative 

Action Plan Guideline.  This Plan shall be designed to further the provision of equal 

employment opportunity to all persons without regard to their race, color, religion, sex or 

national origin, and to promote the full realization of equal employment opportunity 

through a positive continuation program. Plans shall be updated as required by ConnDOT. 

3. Contract Wage Rates

The Contractor shall comply with: 

The State wage rate requirements indicated in Exhibit E hereof are hereby made part of this Contract.  

Prevailing Wages for Work on State Highways; Annual Adjustments. With respect to contracts for 

work on state highways and bridges on state highways, the Contractor shall comply with the provisions 

of Section 31-54 and 31-55a of the Connecticut General Statutes, as revised. 

As required by section 1.05.12 (Payrolls) of the State of Connecticut, Department of Transportation’s 

Standard Specification for Roads, Bridges and Incidental Construction (FORM 816), as may be 

revised, every Contractor or subcontractor performing project work on a federal aid project is required 

to post the relevant prevailing wage rates as determined by the United States Secretary of Labor. The 

wage rate determinations shall be posted in prominent and easily accessible places at the work site. 

4. Americans with Disabilities Act of 1990, as Amended

This provision applies to those Contractors who are or will be responsible for compliance with the 

terms of the Americans with Disabilities Act of 1990, as amended (42 U.S.C. 12101 et seq.), (Act), 

during the term of the Contract. The Contractor represents that it is familiar with the terms of this Act 

and that it is in compliance with the Act. Failure of the Contractor to satisfy this standard as the same 

applies to performance under this Contract, either now or during the term of the Contract as it may be 

amended, will render the Contract voidable at the option of the State upon notice to the contractor. The 

Contractor warrants that it will hold the State harmless and indemnify the State from any liability 

which may be imposed upon the State as a result of any failure of the Contractor to be in compliance 

with this Act, as the same applies to performance under this Contract. 
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5. Connecticut Statutory Labor Requirements

(a)  Construction, Alteration or Repair of Public Works Projects; Wage Rates.  The 

Contractor shall comply with Section 31-53 of the Connecticut General Statutes, as revised.  The 

wages paid on an hourly basis to any person performing the work of any mechanic, laborer or 

worker on the work herein contracted to be done and the amount of payment or contribution paid 

or payable on behalf of each such person to any employee welfare fund, as defined in subsection (i) 

of section 31-53 of the Connecticut General Statutes, shall be at a rate equal to the rate customary 

or prevailing for the same work in the same trade or occupation in the town in which such public 

works project is being constructed. Any contractor who is not obligated by agreement to make 

payment or contribution on behalf of such persons to any such employee welfare fund shall pay to 

each mechanic, laborer or worker as part of such person’s wages the amount of payment or 

contribution for such person’s classification on each pay day. 

(b)  Debarment List. Limitation on Awarding Contracts. The Contractor shall comply with 

Section 3l-53a of the Connecticut General Statutes, as revised.   

(c)  Construction Safety and Health Course.  The Contractor shall comply with section 31-53b 

of the Connecticut General Statutes, as revised.  The contractor shall furnish proof to the Labor 

Commissioner with the weekly certified payroll form for the first week each employee begins work 

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

the classifications of labor under section 31-53 of the Connecticut General Statutes, as revised, on 

such public works project, pursuant to such contract, has completed a course of at least ten hours in 

duration in construction safety and health approved by the federal Occupational Safety and Health 

Administration or, has completed a new miner training program approved by the Federal Mine 

Safety and Health Administration in accordance with 30 CFR 48 or, in the case of 

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

CFR 1910.268. 

Any employee required to complete a construction safety and health course as required that has not 

completed the course, shall have a maximum of fourteen (14) days to complete the course.  If the 

employee has not been brought into compliance, they shall be removed from the project until such 

time as they have completed the required training. 

Any costs associated with this notice shall be included in the general cost of the contract.  In 

addition, there shall be no time granted to the contractor for compliance with this notice.  The 

contractor’s compliance with this notice and any associated regulations shall not be grounds for 

claims as outlined in Section 1.11 – “Claims”. 

(d) Awarding of Contracts to Occupational Safety and Health Law Violators Prohibited.  The 

Contract is subject to Section 31-57b of the Connecticut General Statutes, as revised. 

(e)  Residents Preference in Work on Other Public Facilities.  NOT APPLICABLE TO  

FEDERAL AID CONTRACTS. Pursuant to Section 31-52a of the Connecticut General Statutes, 

as revised, in the employment of mechanics, laborers or workmen to perform the work specified 

herein, preference shall be given to residents of the state who are, and continuously for at least six 

months prior to the date hereof have been, residents of this state, and if no such person is available, 

then to residents of other states 
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6. Tax Liability - Contractor’s Exempt Purchase Certificate (CERT – 141)

The Contractor shall comply with Chapter 219 of the Connecticut General Statutes pertaining to 

tangible personal property or services rendered that is/are subject to sales tax.  The Contractor is 

responsible for determining its tax liability.  If the Contractor purchases materials or supplies pursuant 

to the Connecticut Department of Revenue Services’ "Contractor’s Exempt Purchase Certificate 

(CERT-141)," as may be revised, the Contractor acknowledges and agrees that title to such materials 

and supplies installed or placed in the project will vest in the State simultaneously with passage of title 

from the retailers or vendors thereof, and the Contractor will have no property rights in the materials 

and supplies purchased.  

Forms and instructions are available anytime by: 

Internet: Visit the DRS website at www.ct.gov/DRS to download and print Connecticut tax forms; or 

Telephone: Call 1-800-382-9463 (Connecticut calls outside the Greater Hartford calling area only) and 

select Option 2 or call 860-297-4753 (from anywhere). 

7. Executive Orders

This contract is subject to the provisions of Executive Order No. Three of Governor Thomas J. Meskill, 
promulgated June 16, 1971, concerning labor employment practices, Executive Order No. Seventeen of 
Governor Thomas J. Meskill, promulgated February 15, 1973, concerning the listing of employment openings 
and Executive Order No. Sixteen of Governor John G. Rowland promulgated August 4, 1999, concerning 
violence in the workplace, all of which are incorporated into and are made a part of the contract as if they had 
been fully set forth in it.  The contract may also be subject to Executive Order No. 14 of Governor M. Jodi Rell, 
promulgated April 17, 2006, concerning procurement of cleaning products and services and to Executive Order 
No. 49 of Governor Dannel P. Malloy, promulgated May 22, 2015, mandating disclosure of certain gifts to 
public employees and contributions to certain candidates for office.  If Executive Order No. 14 and/or Executive 
Order No. 49 are applicable, they are deemed to be incorporated into and are made a part of the contract as if 
they had been fully set forth in it.  At the Contractor’s request, the Department shall provide a copy of these 
orders to the Contractor.  

8. Non Discrimination Requirement (pursuant to section 4a-60 and 4a-60a of the Connecticut

General Statutes, as revised): References to “minority business enterprises” in this Section are 

not applicable to Federal-aid projects/contracts.  Federal-aid projects/contracts are instead 

subject to the Federal Disadvantaged Business Enterprise Program. 

(a)  For purposes of this Section, the following terms are defined as follows: 

i. "Commission" means the Commission on Human Rights and Opportunities;

ii. "Contract" and “contract” include any extension or modification of the Contract or

contract;

iii. "Contractor" and “contractor” include any successors or assigns of the Contractor or

contractor;

iv. “gender identity or expression" means a person's gender-related identity, appearance or

behavior, whether or not that gender-related identity, appearance or behavior is different

from that traditionally associated with the person's physiology or assigned sex at birth,

which gender-related identity can be shown by providing evidence including, but not

limited to, medical history, care or treatment of the gender-related identity, consistent and

uniform assertion of the gender-related identity or any other evidence that the gender-

related identity is sincerely held, part of a person's core identity or not being asserted for

an improper purpose.

http://www.ct.gov/DRS
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v. “good faith" means that degree of diligence which a reasonable person would exercise in

the performance of legal duties and obligations;

vi. "good faith efforts" shall include, but not be limited to, those reasonable initial efforts

necessary to comply with statutory or regulatory requirements and additional or

substituted efforts when it is determined that such initial efforts will not be sufficient to

comply with such requirements;

vii. "marital status" means being single, married as recognized by the State of Connecticut,

widowed, separated or divorced;

viii. "mental disability" means one or more mental disorders, as defined in the most recent

edition of the American Psychiatric Association's "Diagnostic and Statistical Manual of

Mental Disorders", or a record of or regarding a person as having one or more such

disorders;

ix. "minority business enterprise" means any small contractor or supplier of materials fifty-

one percent or more of the capital stock, if any, or assets of which is owned by a person or

persons:  (1) who are active in the daily affairs of the enterprise, (2) who have the power

to direct the management and policies of the enterprise, and (3) who are members of a

minority, as such term is defined in subsection (a) of Connecticut General Statutes § 32-

9n; and

x. “public works contract" means any agreement between any individual, firm or

corporation and the State or any political subdivision of the State other than a

municipality for construction, rehabilitation, conversion, extension, demolition or repair

of a public building, highway or other changes or improvements in real property, or

which is financed in whole or in part by the State, including, but not limited to, matching

expenditures, grants, loans, insurance or guarantees.

For purposes of this Section, the terms "Contract" and “contract” do not include a contract where 

each contractor is (1) a political subdivision of the State, including, but not limited to, a 

municipality, (2) a quasi-public agency, as defined in Conn. Gen. Stat. Section 1-120, (3) any 

other state, including but not limited to any federally recognized Indian tribal governments, as 

defined in Conn. Gen. Stat. Section 1-267, (4) the federal government, (5) a foreign government, 

or (6) an agency of a subdivision, agency, state or government described in the immediately 

preceding enumerated items (1), (2), (3), (4) or (5). 

(b) (1)  The Contractor agrees and warrants that in the performance of the Contract such Contractor 

will not discriminate or permit discrimination against any person or group of persons on the 

grounds of race, color, religious creed, age, marital status, national origin, ancestry, sex, gender 

identity or expression, intellectual disability, mental disability or physical disability, including, 

but not limited to, blindness, unless it is shown by such Contractor that such disability prevents 

performance of the work involved, in any manner prohibited by the laws of the United States or 

of the State of Connecticut; and the Contractor further agrees to take affirmative action to insure 

that applicants with job-related qualifications are employed and that employees are treated when 

employed without regard to their race, color, religious creed, age, marital status, national origin, 

ancestry, sex, gender identity or expression, intellectual disability, mental disability or physical 

disability, including, but not limited to, blindness, unless it is shown by the Contractor that such 

disability prevents performance of the work involved; (2) the Contractor agrees, in all 

solicitations or advertisements for employees placed by or on behalf of the Contractor, to state 

that it is an "affirmative action-equal opportunity employer" in accordance with regulations 

adopted by the Commission; (3) the Contractor agrees to provide each labor union or 

representative of workers with which the Contractor has a collective bargaining Agreement or 

other contract or understanding and each vendor with which the Contractor has a contract or 
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understanding, a notice to be provided by the Commission, advising the labor union or workers’ 

representative of the Contractor's commitments under this section and to post copies of the notice 

in conspicuous places available to employees and applicants for employment; (4) the Contractor 

agrees to comply with each provision of this Section and Connecticut General Statutes §§ 46a-

68e and 46a-68f and with each regulation or relevant order issued by said Commission pursuant 

to Connecticut General Statutes §§ 46a-56, 46a-68e and 46a-68f; and (5) the Contractor agrees to 

provide the Commission on Human Rights and Opportunities with such information requested by 

the Commission, and permit access to pertinent books, records and accounts, concerning the 

employment practices and procedures of the Contractor as relate to the provisions of this Section 

and Connecticut General Statutes § 46a-56.  If the contract is a public works contract, the 

Contractor agrees and warrants that he will make good faith efforts to employ minority business 

enterprises as subcontractors and suppliers of materials on such public works projects. 

(c)  Determination of the Contractor's good faith efforts shall include, but shall not be limited to, the 

following factors:  The Contractor's employment and subcontracting policies, patterns and 

practices; affirmative advertising, recruitment and training; technical assistance activities and 

such other reasonable activities or efforts as the Commission may prescribe that are designed to 

ensure the participation of minority business enterprises in public works projects. 

(d) The Contractor shall develop and maintain adequate documentation, in a manner prescribed by 

the Commission, of its good faith efforts. 

(e)  The Contractor shall include the provisions of subsection (b) of this Section in every subcontract 

or purchase order entered into in order to fulfill any obligation of a contract with the State and 

such provisions shall be binding on a subcontractor, vendor or manufacturer unless exempted by 

regulations or orders of the Commission.  The Contractor shall take such action with respect to 

any such subcontract or purchase order as the Commission may direct as a means of enforcing 

such provisions including sanctions for noncompliance in accordance with Connecticut General 

Statutes §46a-56; provided if such Contractor becomes involved in, or is threatened with, 

litigation with a subcontractor or vendor as a result of such direction by the Commission, the 

Contractor may request the State of Connecticut to enter into any such litigation or negotiation 

prior thereto to protect the interests of the State and the State may so enter. 

(f)  The Contractor agrees to comply with the regulations referred to in this Section as they exist on 

the date of this Contract and as they may be adopted or amended from time to time during the 

term of this Contract and any amendments thereto. 

(g) (1) The Contractor agrees and warrants that in the performance of the Contract such Contractor 

will not discriminate or permit discrimination against any person or group of persons on the 

grounds of sexual orientation, in any manner prohibited by the laws of the United States or the 

State of Connecticut, and that employees are treated when employed without regard to their 

sexual orientation; (2) the Contractor agrees to provide each labor union or representative of 

workers with which such Contractor has a collective bargaining Agreement or other contract or 

understanding and each vendor with which such Contractor has a contract or understanding, a 

notice to be provided by the Commission on Human Rights and Opportunities advising the labor 

union or workers' representative of the Contractor's commitments under this section, and to post 

copies of the notice in conspicuous places available to employees and applicants for employment; 

(3) the Contractor agrees to comply with each provision of this section and with each regulation 

or relevant order issued by said Commission pursuant to Connecticut General Statutes § 46a-56; 
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and (4) the Contractor agrees to provide the Commission on Human Rights and Opportunities 

with such information requested by the Commission, and permit access to pertinent books, 

records and accounts, concerning the employment practices and procedures of the Contractor 

which relate to the provisions of this Section and Connecticut General Statutes § 46a-56. 

(h)  The Contractor shall include the provisions of the foregoing paragraph in every subcontract or 

purchase order entered into in order to fulfill any obligation of a contract with the State and such 

provisions shall be binding on a subcontractor, vendor or manufacturer unless exempted by 

regulations or orders of the Commission.  The Contractor shall take such action with respect to 

any such subcontract or purchase order as the Commission may direct as a means of enforcing 

such provisions including sanctions for noncompliance in accordance with Connecticut General 

Statutes § 46a-56; provided, if such Contractor becomes involved in, or is threatened with, 

litigation with a subcontractor or vendor as a result of such direction by the Commission, the 

Contractor may request the State of Connecticut to enter into any such litigation or negotiation 

prior thereto to protect the interests of the State and the State may so enter.” 

The Nondiscrimination Certifications can be found at the Office of Policy and Management website. 

http://www.ct.gov/opm/cwp/view.asp?a=2982&Q=390928 

9. Whistleblower Provision

The following clause is applicable if the Contract has a value of Five Million Dollars ($5,000,000) or 

more. 

Whistleblowing.  This Contract may be subject to the provisions of Section 4-61dd of the Connecticut 
General Statutes.  In accordance with this statute, if an officer, employee or appointing authority of the 
Contractor takes or threatens to take any personnel action against any employee of the Contractor in 
retaliation for such employee's disclosure of information to any employee of the contracting state or 
quasi-public agency or the Auditors of Public Accounts or the Attorney General under the provisions 
of subsection (a) of such statute, the Contractor shall be liable for a civil penalty of not more than five 
thousand dollars for each offense, up to a maximum of twenty per cent of the value of this Contract.  
Each violation shall be a separate and distinct offense and in the case of a continuing violation, each 
calendar day's continuance of the violation shall be deemed to be a separate and distinct offense.  The 
State may request that the Attorney General bring a civil action in the Superior Court for the Judicial 
District of Hartford to seek imposition and recovery of such civil penalty.  In accordance with 
subsection (f) of such statute, each large state contractor, as defined in the statute, shall post a notice of 
the provisions of the statute relating to large state contractors in a conspicuous place which is readily 
available for viewing by the employees of the Contractor. 

10. Connecticut Freedom of Information Act

(a) Disclosure of Records. This Contract may be subject to the provisions of section 1-218 of 
the Connecticut General Statutes. In accordance with this statute, each contract in excess of 
two million five hundred thousand dollars between a public agency and a person for the 
performance of a governmental function shall (a) provide that the public agency is entitled 
to receive a copy of records and files related to the performance of the governmental 
function, and (b) indicate that such records and files are subject to FOIA and may be 
disclosed by the public agency pursuant to FOIA. No request to inspect or copy such 
records or files shall be valid unless the request is made to the public agency in accordance 
with FOIA. Any complaint by a person who is denied the right to inspect or copy such 
records or files shall be brought to the Freedom of Information Commission in accordance 
with the provisions of sections 1-205 and 1-206 of the Connecticut General Statutes.   

http://www.ct.gov/opm/cwp/view.asp?a=2982&Q=390928
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(b)  Confidential Information.   The State will afford due regard to the Contractor’s request 

for the protection of proprietary or confidential information which the State receives from 

the Contractor.  However, all materials associated with the Contract are subject to the terms 

of the FOIA and all corresponding rules, regulations and interpretations. In making such a 

request, the Contractor may not merely state generally that the materials are proprietary or 

confidential in nature and not, therefore, subject to release to third parties. Those particular 

sentences, paragraphs, pages or sections that the Contractor believes are exempt from 

disclosure under the FOIA must be specifically identified as such. Convincing explanation 

and rationale sufficient to justify each exemption consistent with the FOIA must 

accompany the request. The rationale and explanation must be stated in terms of the 

prospective harm to the competitive position of the Contractor that would result if the 

identified material were to be released and the reasons why the materials are legally exempt 

from release pursuant to the FOIA. To the extent that any other provision or part of the 

Contract conflicts or is in any way inconsistent with this section, this section controls and 

shall apply and the conflicting provision or part shall not be given effect. If the Contractor 

indicates that certain documentation is submitted in confidence, by specifically and clearly 

marking the documentation as “CONFIDENTIAL,” DOT will first review the Contractor’s 

claim for consistency with the FOIA (that is, review that the documentation is actually a 

trade secret or commercial or financial information and not required by statute), and if 

determined to be consistent, will endeavor to keep such information confidential to the 

extent permitted by law. See, e.g., Conn. Gen. Stat. §1-210(b)(5)(A-B).  The State, 

however, has no obligation to initiate, prosecute or defend any legal proceeding or to seek a 

protective order or other similar relief to prevent disclosure of any information that is 

sought pursuant to a FOIA request.  Should the State withhold such documentation from a 

Freedom of Information requester and a complaint be brought to the Freedom of 

Information Commission, the Contractor shall have the burden of cooperating with DOT in 

defense of that action and in terms of establishing the availability of any FOIA exemption 

in any proceeding where it is an issue. In no event shall the State have any liability for the 

disclosure of any documents or information in its possession which the State believes are 

required to be disclosed pursuant to the FOIA or other law. 

11. Service of Process

The Contractor, if not a resident of the State of Connecticut, or, in the case of a partnership, the 

partners, if not residents, hereby appoints the Secretary of State of the State of Connecticut, and his 

successors in office, as agent for service of process for any action arising out of or as a result of this 

Contract; such appointment to be in effect throughout the life of this Contract and six (6) years 

thereafter. 

12. Substitution of Securities for Retainages on State Contracts and Subcontracts

This Contract is subject to the provisions of Section 3-ll2a of the General Statutes of the State of 

Connecticut, as revised.  

13. Health Insurance Portability and Accountability Act of 1996 (HIPAA)

The Contractor shall comply, if applicable, with the Health Insurance Portability and Accountability 

Act of 1996 and, pursuant thereto, the provisions attached at Exhibit C, and hereby made part of this 

Contract. 
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14. Forum and Choice of Law

Forum and Choice of Law.  The parties deem the Contract to have been made in the City of Hartford, 
State of Connecticut.  Both parties agree that it is fair and reasonable for the validity and construction 
of the Contract to be, and it shall be, governed by the laws and court decisions of the State of 
Connecticut, without giving effect to its principles of conflicts of laws.  To the extent that any 
immunities provided by Federal law or the laws of the State of Connecticut do not bar an action against 
the State, and to the extent that these courts are courts of competent jurisdiction, for the purpose of 
venue, the complaint shall be made returnable to the Judicial District of Hartford only or shall be 
brought in the United States District Court for the District of Connecticut only, and shall not be 
transferred to any other court, provided, however, that nothing here constitutes a waiver or 
compromise of the sovereign immunity of the State of Connecticut.  The Contractor waives any 
objection which it may now have or will have to the laying of venue of any Claims in any forum and 
further irrevocably submits to such jurisdiction in any suit, action or proceeding. 

15. Summary of State Ethics Laws

Pursuant to the requirements of section 1-101qq of the Connecticut General Statutes, the summary of 
State ethics laws developed by the State Ethics Commission pursuant to section 1-81b of the 
Connecticut General Statutes is incorporated by reference into and made a part of the Contract as if the 
summary had been fully set forth in the Contract. 

16. Audit and Inspection of Plants, Places of Business and Records

(a) The State and its agents, including, but not limited to, the Connecticut Auditors of Public 

Accounts, Attorney General and State’s Attorney and their respective agents, may, at 

reasonable hours, inspect and examine all of the parts of the Contractor’s and Contractor 

Parties’ plants and places of business which, in any way, are related to, or involved in, the 

performance of this Contract.  For the purposes of this Section, “Contractor Parties” means the 

Contractor’s members, directors, officers, shareholders, partners, managers, principal officers, 

representatives, agents, servants, consultants, employees or any one of them or any other 

person or entity with whom the Contractor is in privity of oral or written contract and the 

Contractor intends for such other person or entity to Perform under the Contract in any 

capacity. 
(b) The Contractor shall maintain, and shall require each of the Contractor Parties to maintain, 

accurate and complete Records.  The Contractor shall make all of its and the Contractor Parties’ 
Records available at all reasonable hours for audit and inspection by the State and its agents.  

(c) The State shall make all requests for any audit or inspection in writing and shall provide the 
Contractor with at least twenty-four (24) hours’ notice prior to the requested audit and 
inspection date.  If the State suspects fraud or other abuse, or in the event of an emergency, the 
State is not obligated to provide any prior notice.   

(d) The Contractor shall keep and preserve or cause to be kept and preserved all of its and 
Contractor Parties’ Records until three (3) years after the latter of (i) final payment under this 
Agreement, or (ii) the expiration or earlier termination of this Agreement, as the same may be 
modified for any reason.  The State may request an audit or inspection at any time during this 
period.  If any Claim or audit is started before the expiration of this period, the Contractor shall 
retain or cause to be retained all Records until all Claims or audit findings have been resolved. 

(e) The Contractor shall cooperate fully with the State and its agents in connection with an audit or 
inspection.  Following any audit or inspection, the State may conduct and the Contractor shall 
cooperate with an exit conference. 

(f) The Contractor shall incorporate this entire Section verbatim into any contract or other 
agreement that it enters into with any Contractor Party. 
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17.Campaign Contribution Restriction

For all State contracts, defined in Conn. Gen. Stat. §9-612(f)(1) as  having a value in a calendar year of 
$50,000 or more, or a combination or series of such agreements or contracts having a value of 
$100,000 or more, the authorized signatory to this contract expressly acknowledges receipt of the State 
Elections Enforcement Commission’s notice advising state contractors of state campaign contribution 
and solicitation prohibitions, and will inform its principals of the contents of the notice, as set forth in 
"Notice to Executive Branch State Contractors and Prospective State Contractors of Campaign 
Contribution and Solicitation Limitations,” a copy of which is attached hereto and hereby made a part of 

this contract, attached as Exhibit D. 

18. Tangible Personal Property

(a) The Contractor on its behalf and on behalf of its Affiliates, as defined below, shall comply with the 
provisions of Conn. Gen. Stat. §12-411b, as follows: 

(1) For the term of the Contract, the Contractor and its Affiliates shall collect and remit to the State 
of Connecticut, Department of Revenue Services, any Connecticut use tax due under the 
provisions of Chapter 219 of the Connecticut General Statutes for items of tangible personal 
property sold by the Contractor or by any of its Affiliates in the same manner as if the 
Contractor and such Affiliates were engaged in the business of selling tangible personal 
property for use in Connecticut and had sufficient nexus under the provisions of Chapter 219 to 
be required to collect Connecticut use tax;  

(2) A customer’s payment of a use tax to the Contractor or its Affiliates relieves the customer of 
liability for the use tax; 

(3)  The Contractor and its Affiliates shall remit all use taxes they collect from customers on or 
before the due date specified in the Contract, which may not be later than the last day of the 
month next succeeding the end of a calendar quarter or other tax collection period during which 
the tax was collected; 

(4)  The Contractor and its Affiliates are not liable for use tax billed by them but not paid to them 
by a customer; and 

(5) Any Contractor or Affiliate who fails to remit use taxes collected on behalf of its customers by 
the due date specified in the Contract shall be subject to the interest and penalties provided for 
persons required to collect sales tax under chapter 219 of the general statutes.   

(b) For purposes of this section of the Contract, the word “Affiliate” means any person, as defined in 
section 12-1 of the general statutes, that controls, is controlled by, or is under common control with 
another person.  A person controls another person if the person owns, directly or indirectly, more 
than ten per cent of the voting securities of the other person.  The word “voting security” means a 
security that confers upon the holder the right to vote for the election of members of the board of 
directors or similar governing body of the business, or that is convertible into, or entitles the holder 
to receive, upon its exercise, a security that confers such a right to vote.  “Voting security” includes 
a general partnership interest.   

(c) The Contractor represents and warrants that each of its Affiliates has vested in the Contractor 
plenary authority to so bind the Affiliates in any agreement with the State of Connecticut.  The 
Contractor on its own behalf and on behalf of its Affiliates shall also provide, no later than 30 days 
after receiving a request by the State’s contracting authority, such information as the State may 
require to ensure, in the State’s sole determination, compliance with the provisions of Chapter 219 
of the Connecticut General Statutes, including, but not limited to, §12-411b. 

19. Bid Rigging and/or Fraud – Notice to Contractor

The Connecticut Department of Transportation is cooperating with the U.S. Department of 
Transportation and the Justice Department in their investigation into highway construction contract bid 
rigging and/or fraud. 
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A toll-free “HOT LINE” telephone number 800-424-9071 has been established to receive information 
from contractors, subcontractors, manufacturers, suppliers or anyone with knowledge of bid rigging 
and/or fraud, either past or current.  The “HOT LINE” telephone number will be available during 
normal working hours ( 8:00 am – 5:00 pm EST).  Information will be treated confidentially and 
anonymity respected. 

20. Consulting Agreement Affidavit

The Contractor shall comply with Connecticut General Statutes Section 4a-81(a) and 4a-81(b), as 
revised.  Pursuant to Public Act 11-229, after the initial submission of the form, if there is a change in 
the information contained in the form, a contractor shall submit the updated form, as applicable, either 
(i) not later than thirty (30) days after the effective date of such change or (ii) prior to execution of any 
new contract, whichever is earlier. 

The Affidavit/Form may be submitted in written format or electronic format through the Department of 
Administrative Services (DAS) website. 
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EXHIBIT A 

TITLE VI CONTRACTOR ASSURANCES 

During the performance of this Contract, the contractor, for itself, its assignees and successors in interest 

(hereinafter referred to as the "Contractor") agrees as follows: 

1. Compliance with Regulations: The Contractor shall comply with the regulations relative to nondiscrimination

in federally assisted programs of the United States Department of Transportation (hereinafter, "USDOT”), Title 

49, Code of Federal Regulations, Part 21, as they may be amended from time to time (hereinafter referred to as 

the "Regulations"), which are herein incorporated by reference and made a part of this contract. 

2. Nondiscrimination: The Contractor, with regard to the work performed by it during the Contract, shall not

discriminate on the grounds of race, color, national origin, sex, age, or disability in the selection and retention of 

subcontractors, including procurements of materials and leases of equipment. The Contractor shall not participate 

either directly or indirectly in the discrimination prohibited by Subsection 5 of the Regulations, including 

employment practices when the Contract covers a program set forth in Appendix B of the Regulations. 

3. Solicitations for Subcontracts, Including Procurements of Materials and Equipment:

In all solicitations either by competitive bidding or negotiation made by the Contractor for work to be performed 

under a subcontract, including procurements of materials or leases of equipment, each potential subcontractor or 

supplier shall be notified by the Contractor of the Contractor’s obligations under this contract and the Regulations 

relative to nondiscrimination on the grounds of race, color, national origin, sex, age, or disability. 

4. Information and Reports: The Contractor shall provide all information and reports required by the

Regulations or directives issued pursuant thereto and shall permit access to its books, records, accounts, other 

sources of information, and its facilities as may be determined by the Connecticut Department of Transportation 

(ConnDOT) or the Funding Agency (FHWA, FTA and FAA) to be pertinent to ascertain compliance with such 

Regulations, orders, and instructions. Where any information required of a Contractor is in the exclusive 

possession of another who fails or refuses to furnish this information, the Contractor shall so certify to ConnDOT 

or the Funding Agency, as appropriate, and shall set forth what efforts it has made to obtain the information. 

5. Sanctions for Noncompliance: In the event of the Contractor’s noncompliance with the nondiscrimination

provisions of this Contract, the ConnDOT shall impose such sanctions as it or the Funding Agency may 

determine to be appropriate, including, but not limited to: 

A. Withholding contract payments until the Contractor is in-compliance; and/or 

B. Cancellation, termination, or suspension of the Contract, in whole or in part. 

6. Incorporation of Provisions: The Contractor shall include the provisions of paragraphs 1 through 5 in every

subcontract, including procurements of materials and leases of equipment, unless exempt by the Regulations or 

directives issued pursuant thereto. The Contractor shall take such action with respect to any subcontract or 

procurement as the ConnDOT or the Funding Agency may -direct as a means of enforcing such provisions 

including sanctions for noncompliance. Provided, however, that in the event a Contractor becomes involved in, or 

is threatened with, litigation with a subcontractor or supplier as a result of such direction, the Contractor may 

request the ConnDOT to enter into such litigation to protect the interests of the Funding Agency, and, in addition, 

the Contractor may request the United States to enter into such litigation to protect the interests of the United 

States 
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EXHIBIT B 

CONTRACTOR WORKFORCE UTILIZATION / EQUAL EMPLOYMENT OPPORTUNITY 

1. Project Workforce Utilization Goals:

These goals are applicable to all the Contractor’s construction work (whether or not it is

Federal or Federally assisted or funded) performed in the covered area.  If the contractor

performs construction work in a geographical area located outside of the covered area, it shall

apply the goals established for the geographical area where the work is actually performed.

Whenever the Contractor, or any Subcontractor at any tier, subcontracts a portion of the work 

involving any construction trade, it shall physically include in each subcontract in excess of  

$10,000 the provisions of these specifications which contain the applicable goals for minority 

and female participation. 

 The goals for minority and female utilization are expressed in percentage terms for the contractor’s 

aggregate work-force in each trade on all construction work in the covered area, are referenced in 

the Appendix A below. 

 STATE FUNDED PROJECTS  (only) 

APPENDIX A  

(Labor Market Goals) 

LABOR MARKET AREA GOAL    Minority 

Female

Bridgeport       14%

6.9% 

Ansonia Beacon Falls Bridgeport Derby 

Easton Fairfield Milford Monroe 

Oxford  Seymour Shelton Stratford 

Trumbull 

Danbury          4%

6.9% 

Bethel Bridgewater Brookfield Danbury 

Kent New Fairfield New Milford Newtown 

Redding Ridgefield Roxbury Sherman 

Washington 

Danielson         2%

6.9% 

Brooklyn Eastford Hampton Killingly 

Pomfret Putnam Scotland Sterling 

Thompson Voluntown Union Woodstock 

Hartford         15%

6.9% 
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Andover Ashford Avon  Barkhamsted 

Belin  Bloomfield Bolton  Bristol 

Burlington Canton  Chaplin Colchester 

Columbia Coventry Cromwell Durham 

East Granby East Haddam East Hampton East Hartford 

East Windsor Ellington Enfield  Farmington 

Glastonbury Granby Haddam Hartford 

Harwinton Hebron Lebanon Manchester 

Mansfield Marlborough Middlefield Middletown 

Newington Plainville Plymouth Portland 

Rocky Hill Simsbury Somers South Windsor 

Southington Stafford Suffield Tolland 

Vernon West Hartford Wethersfield Willington 

Winchester Windham Windsor Windsor Locks 

Lower River    2%

6.9% 

Chester Deep River Essex Old Lyme 

Westbrook 

New Haven        14%

6.9% 

Bethany Branford Cheshire Clinton 

East Haven Guilford Hamden Killingworth 

Madison Meriden New Haven North Branford 

North Haven Orange  Wallingford West Haven 

Woodbridge 

New London       8%

6.9% 

Bozrah  Canterbury East Lyme Franklin 

Griswold Groton  Ledyard Lisbon 

Montville New London North Stonington Norwich 

Old Lyme Old Saybrook Plainfield Preston 

Salem Sprague Stonington Waterford 

Hopkinton RI – Westerly Rhode Island 

Stamford 17%        

6.9% 

Darien Greenwich New Canaan Norwalk 

Stamford Weston Westport Wilton 

Torrington 2%         

6.9% 

Canaan Colebrook Cornwall Goshen 

Hartland Kent  Litchfield Morris 

Norfolk North Canaan Salisbury Sharon 

Torrington Warren 
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Waterbury         10%        

6.9% 

Bethlehem Middlebury Naugatuck Prospect 

Southbury Thomaston Waterbury Watertown 

Wolcott Woodbury 
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EXHIBIT C 

Health Insurance Portability and Accountability Act of 1996 (“HIPAA”). 

(a) If the Contactor is a Business Associate under the requirements of the Health Insurance 

Portability and Accountability Act of 1996 (“HIPAA”), the Contractor must comply with 

all terms and conditions of this Section of the Contract.  If the Contractor is not a Business 

Associate under HIPAA, this Section of the Contract does not apply to the Contractor for 

this Contract. 

(b) The Contractor is required to safeguard the use, publication and disclosure of information 

on all applicants for, and all clients who receive, services under the Contract in accordance 

with all applicable federal and state law regarding confidentiality, which includes but is not 

limited to HIPAA, more specifically with the Privacy and Security Rules at 45 C.F.R. Part 

160 and Part 164, subparts A, C, and E; and 

(c) The State of Connecticut Agency named on page 1 of this Contract (hereinafter the 

“Department”) is a “covered entity” as that term is defined in 45 C.F.R. § 160.103; and 

(d) The Contractor, on behalf of the Department, performs functions that involve the use or 

disclosure of “individually identifiable health information,” as that term is defined in 45 

C.F.R. § 160.103; and 

(e) The Contractor is a “business associate” of the Department, as that term is defined in 45 

C.F.R. § 160.103; and 

(f) The Contractor and the Department agree to the following in order to secure compliance 

with the HIPAA, the  requirements of Subtitle D of the Health Information Technology for 

Economic and Clinical Health Act (hereinafter the HITECH Act), (Pub. L. 111-5, sections 

13400 to 13423), and more specifically with the Privacy and Security Rules at 45 C.F.R. 

Part 160 and Part 164, subparts A, C, and E. 

(g) Definitions 

(1) “Breach shall have the same meaning as the term is defined in section 13400 of the 

HITECH Act (42 U.S.C. §17921(1)) 

(2)  “Business Associate” shall mean the Contractor. 

(3) “Covered Entity” shall mean the Department of the State of Connecticut named on page 

1 of this Contract. 

(4) “Designated Record Set” shall have the same meaning as the term “designated record 

set” in 45 C.F.R. § 164.501. 

(5)  “Electronic Health Record” shall have the same meaning as the term is defined in 

section 13400 of the HITECH Act (42 U.S.C. §17921(5)) 
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(6) “Individual” shall have the same meaning as the term “individual”’ in 45 C.F.R. § 

160.103 and shall include a person who qualifies as a personal representative as defined 

in 45 C.F.R. § 164.502(g). 

(7) “Privacy Rule” shall mean the Standards for Privacy of Individually Identifiable Health 

Information at 45 C.F.R. part 160 and parts 164, subparts A and E. 

(8) “Protected Health Information” or “PHI” shall have the same meaning as the term 

“protected health information” in 45 C.F.R. § 160.103, limited to information created or 

received by the Business Associate from or on behalf of the Covered Entity. 

(9) “Required by Law”’ shall have the same meaning as the term “required by law” in 45 

C.F.R. § 164.103. 

(10) “Secretary” shall mean the Secretary of the Department of Health and Human Services 

or his designee.  

(11) “More stringent” shall have the same meaning as the term “more stringent” in 45 

C.F.R. § 160.202. 

(12) “This Section of the Contract” refers to the HIPAA Provisions stated herein, in their 

entirety. 

(13) “Security Incident” shall have the same meaning as the term “security incident” in 

45 C.F.R.§ 164.304. 

(14) “Security Rule” shall mean the Security Standards for the Protection of Electronic 

Protected Health Information at 45 C.F.R. part 160 and parts 164, subpart A and C. 

(15)  “Unsecured protected health information” shall have the same meaning 

          as the term as defined in section 13402(h)(1)(A) of HITECH. Act. (42 

          U.S.C. §17932(h)(1)(A)). 

(h) Obligations and Activities of Business Associates. 

(1) Business Associate agrees not to use or disclose PHI other than as permitted or required 

by this Section of the Contract or as Required by Law. 

(2) Business Associate agrees to use appropriate safeguards to prevent use or disclosure of 

PHI other than as provided for in this Section of the Contract. 

(3) Business Associate agrees to use administrative, physical and technical safeguards that 

reasonably and appropriately protect the confidentiality, integrity, and availability of 

electronic protected health information that it creates, receives, maintains, or transmits 

on behalf of the Covered Entity. 

(4) Business Associate agrees to mitigate, to the extent practicable, any harmful effect that 

is known to the Business Associate of a use or disclosure of PHI by Business Associate 

in violation of this Section of the Contract. 
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(5) Business Associate agrees to report to Covered Entity any use or disclosure of PHI not 

provided for by this Section of the Contract or any security incident of which it 

becomes aware. 

(6) Business Associate agrees to insure that any agent, including a subcontractor, to whom 

it provides PHI received from, or created or received by Business Associate, on behalf 

of the Covered Entity, agrees to the same restrictions and conditions that apply through 

this Section of the Contract to Business Associate with respect to such information. 

(7) Business Associate agrees to provide access, at the request of the Covered Entity, and in 

the time and manner agreed to by the parties, to PHI in a Designated Record Set, to 

Covered Entity or, as  directed by Covered Entity, to an Individual in order to meet the 

requirements under 45 C.F.R. § 164.524. 

(8) Business Associate agrees to make any amendments to PHI in a Designated Record Set 

that the Covered Entity directs or agrees to pursuant to 45 C.F.R. § 164.526 at the 

request of the Covered Entity, and in the time and manner agreed to by the parties. 

(9) Business Associate agrees to make internal practices, books, and records, including 

policies and procedures and PHI, relating to the use and disclosure of PHI received 

from, or created or received by, Business Associate on behalf of Covered Entity, 

available to Covered Entity or to the Secretary in a time and manner agreed to by the 

parties or designated by the Secretary, for purposes of the Secretary determining 

Covered Entity’s compliance with the Privacy Rule. 

(10)Business Associate agrees to document such disclosures of PHI and information related 

to such disclosures as would be required for Covered Entity to respond to a request by 

an Individual for an accounting of disclosures of PHI in accordance with 45 C.F.R. 

§ 164.528 and section 13405 of the HITECH Act (42 U.S.C. § 17935) and any

regulations promulgated thereunder. 

(11)Business Associate agrees to provide to Covered Entity, in a time and manner agreed to 

by the parties, information collected in accordance with clause h. (10) of this Section of 

the Contract, to permit Covered Entity to respond to a request by an Individual for an 

accounting of disclosures of PHI in accordance with 45 C.F.R. § 164.528 and section 

13405 of the HITECH Act (42 U.S.C. § 17935) and any regulations promulgated 

thereunder. Business Associate agrees at the Covered Entity’s direction to provide an 

accounting of disclosures of PHI directly to an individual in accordance with 45 C.F.R. 

§ 164.528 and section 13405 of the HITECH Act (42 U.S.C. § 17935) and any

regulations promulgated thereunder. 

(12)Business Associate agrees to comply with any state or federal law that is more stringent 

than the Privacy Rule. 

(13) Business Associate agrees to comply with the requirements of the HITECH Act 

relating to privacy and security that are applicable to the Covered Entity and with the 

requirements of 45 C.F.R. sections 164.504(e), 164.308, 164.310, 164.312, and 

164.316. 
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(14) In the event that an individual requests that the Business Associate (a) restrict 

disclosures of PHI;  (b) provide an accounting of disclosures of the individual’s PHI; or 

(c) provide a copy of the individual’s PHI in an electronic health record, the Business 

Associate agrees to notify the covered entity, in writing, within two business days of the 

request. 

(15) Business Associate agrees that it shall not, directly or indirectly, receive any 

remuneration in exchange for PHI of an individual without (1) the written approval of 

the covered entity, unless receipt of remuneration in exchange for PHI is expressly 

authorized by this Contract and (2) the valid authorization of the individual, except for 

the purposes provided under section 13405(d)(2) of the HITECH Act,(42 U.S.C. § 

17935(d)(2)) and in any accompanying regulations 

(16) Obligations in the Event of a Breach 

A. The Business Associate agrees that, following the discovery of a breach of 

unsecured protected health information, it shall notify the Covered Entity of such 

breach in accordance with the requirements of section 13402 of HITECH (42 U.S.C. 

17932(b) and the provisions of this Section of the Contract. 

B. Such notification shall be provided by the Business Associate to the Covered Entity 

without unreasonable delay, and in no case later than 30 days after the breach is 

discovered by the Business Associate, except as otherwise instructed in writing  by a 

law enforcement official pursuant to section 13402 (g) of HITECH (42 U.S.C. 

17932(g)) .  A breach is considered discovered as of the first day on which it is, or 

reasonably should have been, known to the Business Associate.  The notification 

shall include the identification and last known address, phone number and email 

address of each individual (or the next of kin of the individual if the individual is 

deceased) whose unsecured protected health information has been, or is reasonably 

believed by the Business Associate to have been, accessed, acquired, or disclosed 

during such breach. 

C. The Business Associate agrees to include in the notification to the Covered Entity at 

least the following information: 

1. A brief description of what happened, including the date of the breach and the

date of the discovery of the breach, if known.

2. A description of the types of unsecured protected health information that were

involved in the breach (such as full name, Social Security number, date of birth,

home address, account number, or disability code).

3. The steps the Business Associate recommends that individuals take to protect

themselves from potential harm resulting from the breach.

4. A detailed description of what the Business Associate is doing to investigate the

breach, to mitigate losses, and to protect against any further breaches.

5. Whether a law enforcement official has advised either verbally or in writing the

Business Associate that he or she has determined that notification or notice to
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individuals or the posting required under section 13402 of the HITECH Act 

would impede a criminal investigation or cause damage to national security and; 

if so, include contact information for said official. 

D. Business Associate agrees to provide appropriate staffing and have established 

procedures to ensure that individuals informed by the Covered Entity of a breach by 

the Business Associate have the opportunity to ask questions and contact the 

Business Associate for additional information regarding the breach.   Such 

procedures shall include a toll-free telephone number, an e-mail address, a posting 

on its Web site and a postal address. Business Associate agrees to include in the 

notification of a breach by the Business Associate to the Covered Entity, a written 

description of the procedures that have been established to meet these requirements.  

Costs of such contact procedures will be borne by the Contractor. 

E. Business Associate agrees that, in the event of a breach, it has the burden to 

demonstrate that it has complied with all notifications requirements set forth above, 

including evidence demonstrating the necessity of a delay in notification to the 

Covered Entity. 

(i)  Permitted Uses and Disclosure by Business Associate. 

(1) General Use and Disclosure Provisions   Except as otherwise limited in this Section of 

the Contract, Business Associate may use or disclose PHI to perform functions, 

activities, or services for, or on behalf of, Covered Entity as specified in this Contract, 

provided that such use or disclosure would not violate the Privacy Rule if done by 

Covered Entity or the minimum necessary policies and procedures of the Covered 

Entity. 

(2) Specific Use and Disclosure Provisions 

(A) Except as otherwise limited in this Section of the Contract, Business Associate may 

use PHI for the proper management and administration of Business Associate or to 

carry out the legal responsibilities of Business Associate. 

(B) Except as otherwise limited in this Section of the Contract, Business Associate may 

disclose PHI for the proper management and administration of Business Associate, 

provided that disclosures are Required by Law, or Business Associate obtains 

reasonable assurances from the person to whom the information is disclosed that it 

will remain confidential and used or further disclosed only as Required by Law or 

for the purpose for which it was disclosed to the person, and the person notifies 

Business Associate of any instances of which it is aware in which the confidentiality 

of the information has been breached. 

(C) Except as otherwise limited in this Section of the Contract, Business Associate may 

use PHI to provide Data Aggregation services to Covered Entity as permitted by 45 

C.F.R. § 164.504(e)(2)(i)(B). 

(j)  Obligations of Covered Entity. 
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(1) Covered Entity shall notify Business Associate of any limitations in its notice of privacy 

practices of Covered Entity, in accordance with 45 C.F.R. § 164.520, or to the extent 

that such limitation may affect Business Associate’s use or disclosure of PHI. 

(2) Covered Entity shall notify Business Associate of any changes in, or revocation of, 

permission by  Individual to use or disclose PHI, to the extent that such changes may 

affect Business Associate’s use or disclosure of PHI. 

(3) Covered Entity shall notify Business Associate of any restriction to the use or disclosure 

of PHI that Covered Entity has agreed to in accordance with 45 C.F.R. § 164.522, to the 

extent that such restriction may affect Business Associate’s use or disclosure of PHI. 

(k) Permissible Requests by Covered Entity. Covered Entity shall not request Business 

Associate to use or disclose PHI in any manner that would not be permissible under the 

Privacy Rule if done by the Covered Entity, except that Business Associate may use and 

disclose PHI for data aggregation, and management and administrative activities of 

Business Associate, as permitted under this Section of the Contract. 

(l) Term and Termination. 

(1) Term. The Term of this Section of the Contract shall be effective as of the date the 

Contract is effective and shall terminate when the information collected in accordance 

with clause h. (10) of this Section of the Contract is provided to the Covered Entity and 

all of the PHI provided by Covered Entity to Business Associate, or created or received 

by Business Associate on behalf of Covered Entity, is destroyed  or returned to 

Covered Entity, or, if it is infeasible to return or destroy PHI, protections are extended 

to such information, in accordance with the termination provisions in this Section. 

(2) Termination for Cause Upon Covered Entity’s knowledge of a material breach by 

Business Associate, Covered Entity shall either: 

(A) Provide an opportunity for Business Associate to cure the breach or end the 

violation and terminate the Contract if Business Associate does not cure the breach 

or end the violation within the time specified by the Covered Entity; or 

(B) Immediately terminate the Contract if Business Associate has breached a material 

term of this Section of the Contract and cure is not possible; or 

(C) If neither termination nor cure is feasible, Covered Entity shall report the violation 

to the Secretary. 

(3) Effect of Termination 

(A) Except as provided in (l)(2) of this Section of the Contract, upon termination of this 

Contract, for any reason, Business Associate shall return or destroy all PHI received 

from Covered Entity, or created or received by Business Associate on behalf of 

Covered Entity.  Business Associate shall also provide the information collected in 

accordance with clause h. (10) of this Section of the Contract to the Covered Entity 
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within ten business days of the notice of termination. This provision shall apply to 

PHI that is in the possession of subcontractors or agents of Business Associate.  

Business Associate shall retain no copies of the PHI.  

(B) In the event that Business Associate determines that returning or destroying the PHI 

is infeasible, Business Associate shall provide to Covered Entity notification of the 

conditions that make return or destruction infeasible.  Upon documentation by 

Business Associate that return or destruction of PHI is infeasible, Business 

Associate shall extend the protections of this Section of the Contract to such PHI 

and limit further uses and disclosures of PHI to those purposes that make return or 

destruction infeasible, for as long as Business Associate maintains such PHI.  

Infeasibility of the return or destruction of PHI includes, but is not limited to, 

requirements under state or federal law that the Business Associate maintains or 

preserves the PHI or copies thereof. 

(m)  Miscellaneous Provisions. 

(1) Regulatory References. A reference in this Section of the Contract to a section in the 

Privacy Rule means the section as in effect or as amended. 

(2) Amendment. The Parties agree to take such action as in necessary to amend this Section 

of the Contract from time to time as is necessary for Covered Entity to comply with 

requirements of the Privacy Rule and the Health Insurance Portability and 

Accountability Act of 1996, Pub. L. No. 104-191. 

(3) Survival. The respective rights and obligations of Business Associate shall survive the 

termination of this Contract. 

(4) Effect on Contract. Except as specifically required to implement the purposes of this 

Section of the Contract, all other terms of the Contract shall remain in force and effect. 

(5) Construction. This Section of the Contract shall be construed as broadly as necessary to 

implement and comply with the Privacy Standard.  Any ambiguity in this Section of the 

Contract shall be resolved in favor of a meaning that complies, and is consistent with, 

the Privacy Standard. 

(6) Disclaimer. Covered Entity makes no warranty or representation that compliance with 

this Section of the Contract will be adequate or satisfactory for Business Associate’s 

own purposes.  Covered Entity shall not be liable to Business Associate for any claim, 

civil or criminal penalty, loss or damage related to or arising from the unauthorized use 

or disclosure of PHI by Business Associate or any of its officers, directors, employees, 

contractors or agents, or any third party to whom Business Associate has disclosed PHI 

contrary to the provisions of this Contract or applicable law.  Business Associate is 

solely responsible for all decisions made, and actions taken, by Business Associate 

regarding the safeguarding, use and disclosure of PHI within its possession, custody or 

control. 

(7) Indemnification. The Business Associate shall indemnify and hold the Covered Entity harmless 

from and against any and all claims, liabilities, judgments, fines, assessments, penalties, awards  and 

any statutory damages that may be imposed or assessed pursuant to HIPAA, as amended or the  



August 2015 

Page 24 of 27 

HITECH Act, including, without limitation, attorney’s fees, expert witness fees, costs of investigation, 

litigation or dispute resolution, and costs awarded thereunder, relating to or arising out of any violation 

by the Business Associate and its agents, including subcontractors, of any obligation of Business 

Associate and its agents, including subcontractors, under this section of the contract, under HIPAA, the 

HITECH Act, the Privacy Rule and the Security Rule. 
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CONNECTICUT STATE ELECTIONS ENFORCEMENT COMMISSION EXHIBIT D 

Rev. 1/11 

Page 1 of 2 

 Notice to Executive Branch State Contractors and Prospective State 

Contractors of Campaign Contribution and Solicitation Limitations

This notice is provided under the authority of Connecticut General Statutes §9-612(g)(2), as amended by P.A. 

10-1, and is for the purpose of informing state contractors and prospective state contractors of the following law 

(italicized words are defined on the reverse side of this page). 

CAMPAIGN CONTRIBUTION AND SOLICITATION LIMITATIONS 

No state contractor, prospective state contractor, principal of a state contractor or principal of a prospective state contractor, with 

regard to a state contract or state contract solicitation with or from a state agency in the executive branch or a quasi-public agency or a 

holder, or principal of a holder of a valid prequalification certificate, shall make a contribution to (i) an exploratory committee or 

candidate committee established by a candidate for nomination or election to the office of Governor, Lieutenant Governor, Attorney 

General, State Comptroller, Secretary of the State or State Treasurer, (ii) a political committee authorized to make contributions or 

expenditures to or for the benefit of such candidates, or (iii) a party committee (which includes town committees). 

In addition, no holder or principal of a holder of a valid prequalification certificate, shall make a contribution to (i) an exploratory 

committee or candidate committee established by a candidate for nomination or election to the office of State senator or State 

representative, (ii) a political committee authorized to make contributions or expenditures to or for the benefit of such candidates, or (iii) 

a party committee. 

On and after January 1, 2011, no state contractor, prospective state contractor, principal of a state contractor or principal of a prospective 

state contractor, with regard to a state contract or state contract solicitation with or from a state agency in the executive branch or a 

quasi-public agency or a holder, or principal of a holder of a valid prequalification certificate, shall knowingly solicit contributions from 

the state contractor's or prospective state contractor's employees or from a subcontractor or principals of the subcontractor on behalf of 

(i) an exploratory committee or candidate committee established by a candidate for nomination or election to the office of Governor, 

Lieutenant Governor, Attorney General, State Comptroller, Secretary of the State or State Treasurer, (ii) a political committee authorized 

to make contributions or expenditures to or for the benefit of such candidates, or (iii) a party committee. 

DUTY TO INFORM 
State contractors and prospective state contractors are required to inform their principals of the above prohibitions, as applicable, and the 

possible penalties and other consequences of any violation thereof. 

PENALTIES FOR VIOLATIONS 

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

penalties: 

Civil penalties—Up to $2,000 or twice the amount of the prohibited contribution, whichever is greater, against a principal or a 

contractor. Any state contractor or prospective state contractor which fails to make reasonable efforts to comply with the provisions 

requiring notice to its principals of these prohibitions and the possible consequences of their violations may also be subject to civil 

penalties of up to $2,000 or twice the amount of the prohibited contributions made by their principals. 

Criminal penalties—Any knowing and willful violation of the prohibition is a Class D felony, which may subject the violator to 

imprisonment of not more than 5 years, or not more than $5,000 in fines, or both. 

CONTRACT CONSEQUENCES 

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

voided. 

In the case of a prospective state contractor, contributions made or solicited in violation of the above prohibitions shall result in the 

contract described in the state contract solicitation not being awarded to the prospective state contractor, unless the State Elections 

Enforcement Commission determines that mitigating circumstances exist concerning such violation. 

The State shall not award any other state contract to anyone found in violation of the above prohibitions for a period of one year after the 

election for which such contribution is made or solicited, unless the State Elections Enforcement Commission determines that mitigating 

circumstances exist concerning such violation. 

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

to “Lobbyist/Contractor Limitations.” 
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DEFINITIONS 
“State contractor” means a person, business entity or nonprofit organization that enters into a state contract. Such person, business entity or nonprofit 

organization shall be deemed to be a state contractor until December thirty-first of the year in which such contract terminates. “State contractor” does not 

include a municipality or any other political subdivision of the state, including any entities or associations duly created by the municipality or political 
subdivision exclusively amongst themselves to further any purpose authorized by statute or charter, or an employee in the executive or legislative branch 

of state government or a quasi-public agency, whether in the classified or unclassified service and full or part-time, and only in such person's capacity as a 

state or quasi-public agency employee. 

“Prospective state contractor” means a person, business entity or nonprofit organization that (i) submits a response to a state contract solicitation by the 

state, a state agency or a quasi-public agency, or a proposal in response to a request for proposals by the state, a state agency or a quasi-public agency, 
until the contract has been entered into, or (ii) holds a valid prequalification certificate issued by the Commissioner of Administrative Services under 

section 4a-100. “Prospective state contractor” does not include a municipality or any other political subdivision of the state, including any entities or 

associations duly created by the municipality or political subdivision exclusively amongst themselves to further any purpose authorized by statute or 
charter, or an employee in the executive or legislative branch of state government or a quasi-public agency, whether in the classified or unclassified 

service and full or part-time, and only in such person's capacity as a state or quasi-public agency employee. 

“Principal of a state contractor or prospective state contractor” means (i) any individual who is a member of the board of directors of, or has an ownership 

interest of five per cent or more in, a state contractor or prospective state contractor, which is a business entity, except for an individual who is a member 

of the board of directors of a nonprofit organization, (ii) an individual who is employed by a state contractor or prospective state contractor, which is a 
business entity, as president, treasurer or executive vice president, (iii) an individual who is the chief executive officer of a state contractor or prospective 

state contractor, which is not a business entity, or if a state contractor or prospective state contractor has no such officer, then the officer who duly 

possesses comparable powers and duties, (iv) an officer or an employee of any state contractor or prospective state contractor who has managerial or 
discretionary responsibilities with respect to a state contract, (v) the spouse or a dependent child who is eighteen years of age or older of an individual 

described in this subparagraph, or (vi) a political committee established or controlled by an individual described in this subparagraph or the business entity 

or nonprofit organization that is the state contractor or prospective state contractor. 

“State contract” means an agreement or contract with the state or any state agency or any quasi-public agency, let through a procurement process or 

otherwise, having a value of fifty thousand dollars or more, or a combination or series of such agreements or contracts having a value of one hundred 

thousand dollars or more in a calendar year, for (i) the rendition of services, (ii) the furnishing of any goods, material, supplies, equipment or any items of 
any kind, (iii) the construction, alteration or repair of any public building or public work, (iv) the acquisition, sale or lease of any land or building, (v) a 

licensing arrangement, or (vi) a grant, loan or loan guarantee. “State contract” does not include any agreement or contract with the state, any state agency 

or any quasi-public agency that is exclusively federally funded, an education loan, a loan to an individual for other than commercial purposes or any 
agreement or contract between the state or any state agency and the United States Department of the Navy or the United States Department of Defense. 

“State contract solicitation” means a request by a state agency or quasi-public agency, in whatever form issued, including, but not limited to, an invitation 

to bid, request for proposals, request for information or request for quotes, inviting bids, quotes or other types of submittals, through a competitive 

procurement process or another process authorized by law waiving competitive procurement. 

“Managerial or discretionary responsibilities with respect to a state contract” means having direct, extensive and substantive responsibilities with respect 

to the negotiation of the state contract and not peripheral, clerical or ministerial responsibilities. 

“Dependent child” means a child residing in an individual’s household who may legally be claimed as a dependent on the federal income tax of such 

individual. 

“Solicit” means (A) requesting that a contribution be made, (B) participating in any fund-raising activities for a candidate committee, exploratory 

committee, political committee or party committee, including, but not limited to, forwarding tickets to potential contributors, receiving contributions for 
transmission to any such committee or bundling contributions, (C) serving as chairperson, treasurer or deputy treasurer of any such committee, or (D) 

establishing a political committee for the sole purpose of soliciting or receiving contributions for any committee. Solicit does not include: (i) making a 

contribution that is otherwise permitted by Chapter 155 of the Connecticut General Statutes; (ii) informing any person of a position taken by a candidate 
for public office or a public official, (iii) notifying the person of any activities of, or contact information for, any candidate for public office; or (iv) serving 

as a member in any party committee or as an officer of such committee that is not otherwise prohibited in this section. 

“Subcontractor” means any person, business entity or nonprofit organization that contracts to perform part or all of the obligations of a state contractor's 

state contract. Such person, business entity or nonprofit organization shall be deemed to be a subcontractor until December thirty first of the year in which 

the subcontract terminates. “Subcontractor” does not include (i) a municipality or any other political subdivision of the state, including any entities or 

associations duly created by the municipality or political subdivision exclusively amongst themselves to further any purpose authorized by statute or 

charter, or (ii) an employee in the executive or legislative branch of state government or a quasi-public agency, whether in the classified or unclassified 

service and full or part-time, and only in such person's capacity as a state or quasi-public agency employee. 

“Principal of a subcontractor” means (i) any individual who is a member of the board of directors of, or has an ownership interest of five per cent or more 

in, a subcontractor, which is a business entity, except for an individual who is a member of the board of directors of a nonprofit organization, (ii) an 
individual who is employed by a subcontractor, which is a business entity, as president, treasurer or executive vice president, (iii) an individual who is the 

chief executive officer of a subcontractor, which is not a business entity, or if a subcontractor has no such officer, then the officer who duly possesses 

comparable powers and duties, (iv) an officer or an employee of any subcontractor who has managerial or discretionary responsibilities with respect to a 
subcontract with a state contractor, (v) the spouse or a dependent child who is eighteen years of age or older of an individual described in this 

subparagraph, or (vi) a political committee established or controlled by an individual described in this subparagraph or the business entity or nonprofit 

organization that is the subcontractor. 


	Schedule 2 - 31-57b.pdf
	GL-2019-30 - Facilities Maintenance Building Emergency Services Modifications - PROJECT MANUAL 02-13-19.pdf
	Binder1
	COVER 90%
	TOC 90%
	DIVISION 02 – EXISTING CONDITIONS
	DIVISION 06 – WOOD, PLASTICS AND COMPOSITES
	DIVISION 07 – THERMAL AND MOISTRURE PROTECTION
	DIVISION 08 – OPENINGS
	DIVISION 09 – FINISHES
	DIVISION 11 – EQUIPMENT
	DIVISION 26 – ELECTRICAL
	DIVISION 27 – COMMUNICATIONS
	DIVISION 28 – SECURITY
	DIVISION 31 – EARTHWORK
	DIVISION 32 – EXTERIOR IMPROVEMENTS
	END OF TABLE OF CONTENTS

	Front End - Facilities & Maint. Bldg Emerg. Svce. Mods GL-2011-06 (95%)
	UTOWN OF GLASTONBURY
	UINVITATION TO BID
	Mary F. Visone
	IMPORTANT:
	Failure to comply with general rules may result in disqualification of the Bidder.
	01.00 WORKMANSHIP, MATERIALS AND EMPLOYEES
	02.00    SUPERINTENDENT
	03.00    PRECONSTRUCTION MEETING
	05.00    PROPERTY ACCESS
	06.00    PROTECTION OF THE PUBLIC AND OF WORK AND PROPERTY
	07.00    EXISTING IMPROVEMENTS
	The material installed in the job site shall be new and of the quality specified.
	The manufacturer’s recommendation shall be followed for the installation of all equipment.
	23.00    SERVICE BY THE CONTRACTOR
	24.00    WARRANTY
	01.00    NOTICE TO CONTRACTOR
	1)  UWorker's Compensation Insurance:
	2) UCommercial General Liability:
	3)  UAutomobile Insurance:U
	UINDEMNIFICATION
	WRITTEN BID AMOUNT: $
	UBID ALTERNATES: (NOT USED)
	ADD ALTERNATE NO. 1:
	UOther Items Required with Submission of Bid Proposal
	Bid Bond (10% of total amount of Base Bid).
	List of similar projects completed within last three (3) years.
	Acknowledgement of Addendums in Bid Proposal (as applicable).
	Acknowledgement of Code of Ethics in Bid Proposal.
	Sealed bids, one original and one copy.
	Copy of Bidder’s Contractor’s License (State of Connecticut).
	UCODE OF ETHICS
	Respectfully submitted:
	Attest

	CHRO notificationtobidders_2 - goes after Bid Form
	A101-2007 - Working Draft 2017
	G702-1992 Appl. for Paymt - Form Draft 2014
	G703-1992 SOV Continuation Sheet 2014
	WAGE RATE PLACEHOLDER
	Combined Files 001-010
	(001)contractwagecertification
	(002)footnotes 07.01.14
	(003)ctgeneralstatute31-55a
	(004)informationbulletin
	(005)Sec31-53b
	(006)PrevWagePoster
	(007)infobull2
	(008)noticetomason
	(009)contractagencycertification
	(010)payrollcertification 12.09.13

	DWGLIST 100%
	011000 Summary 100%
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Project information.
	2. Work covered by Contract Documents.
	3. Access to site.
	4. Coordination with occupants.
	5. Work restrictions.
	6. Specification and drawing conventions.

	B. Related Requirements:
	1. Section 015000 "Temporary Facilities and Controls" for limitations and procedures governing temporary use of Owner's facilities.


	1.3 PROJECT INFORMATION
	A. Project Identification: Facilities and Maintenance Building Emergency Service Modifications.
	1. Project Location: 2143 Main Street, Glastonbury, CT 06033.

	B. Owner: Town of Glastonbury.
	1. Owner's Representative: Mr. David Sachitella, Buildings Superintendent; phone 860-652-7706.

	C. Architect: Silver Petrucelli Associates, phone 203-230-9007.

	1.4 WORK COVERED BY CONTRACT DOCUMENTS
	A. The Work of Project is defined by the Contract Documents and consists of the following:
	1. Addition of systems and equipment related to the enhancement of the new Maintenance Building for Emergency Services. System and equipment includes new emergency generator and associated screen wall, adding new photovoltaic panels and related electr...

	B. Type of Contract:
	1. Project will be constructed under a single prime contract.


	1.5 ACCESS TO SITE
	A. General: Contractor shall have full use of Project site for construction operations during construction period. Contractor's use of Project site is limited only by Owner's right to perform work or to retain other contractors on portions of Project.
	B. General: Contractor shall have limited use of Project site for construction operations as indicated on Drawings by the Contract limits and as indicated by requirements of this Section.
	C. Use of Site: Limit use of Project site to work in areas indicated. Do not disturb portions of Project site beyond areas in which the Work is indicated.
	1. Limits: Confine construction operations to work in areas indicated.
	2. Driveways, Walkways and Entrances: Keep driveways parking garage,  loading areas, and entrances serving premises clear and available to Owner, Owner's employees, and emergency vehicles at all times. Do not use these areas for parking or storage of ...
	a. Schedule deliveries to minimize use of driveways and entrances by construction operations.
	b. Schedule deliveries to minimize space and time requirements for storage of materials and equipment on-site.


	D. Condition of Existing Building: Maintain portions of existing building affected by construction operations in a weathertight condition throughout construction period. Repair damage caused by construction operations.

	1.6 COORDINATION WITH OCCUPANTS
	A. Full Owner Occupancy: Owner will occupy site and existing building(s) during entire construction period. Cooperate with Owner during construction operations to minimize conflicts and facilitate Owner usage. Perform the Work so as not to interfere w...
	1. Maintain access to existing walkways, corridors, and other adjacent occupied or used facilities. Do not close or obstruct walkways, corridors, or other occupied or used facilities without written permission from Owner and approval of authorities ha...
	2. Notify Owner not less than 72 hours in advance of activities that will affect Owner's operations.


	1.7 WORK RESTRICTIONS
	A. Work Restrictions, General: Comply with restrictions on construction operations.
	1. Comply with limitations on use of public streets and with other requirements of authorities having jurisdiction.

	B. On-Site Work Hours: Limit work in the existing building to normal business working hours of 7 a.m. to 5 p.m., Monday through Friday, unless otherwise indicated.
	C. Existing Utility Interruptions: Do not interrupt utilities serving facilities occupied by Owner or others unless permitted under the following conditions and then only after providing temporary utility services according to requirements indicated:
	1. Notify Architect and Owner not less than two days in advance of proposed utility interruptions.
	2. Obtain Architect's and Owner's written permission before proceeding with utility interruptions.

	D. Noise, Vibration, and Odors: Coordinate operations that may result in high levels of noise and vibration, odors, or other disruption to Owner occupancy with Owner.
	1. Notify Architect and Owner not less than two days in advance of proposed disruptive operations.
	2. Obtain Architect's and Owner's written permission before proceeding with disruptive operations.

	E. Controlled Substances: Use of tobacco products and other controlled substances within the existing building is not permitted.
	F. Employee Identification: Owner will provide identification tags for Contractor personnel working on Project site. Require personnel to use identification tags at all times.
	G. Employee Screening: Comply with Owner's requirements for drug and background screening of Contractor personnel working on Project site.
	1. Maintain list of approved screened personnel with Owner's representative.


	1.8 SPECIFICATION AND DRAWING CONVENTIONS
	A. Specification Content: The Specifications use certain conventions for the style of language and the intended meaning of certain terms, words, and phrases when used in particular situations. These conventions are as follows:
	1. Imperative mood and streamlined language are generally used in the Specifications. The words "shall," "shall be," or "shall comply with," depending on the context, are implied where a colon (:) is used within a sentence or phrase.
	2. Specification requirements are to be performed by Contractor unless specifically stated otherwise.

	B. Division 01 General Requirements: Requirements of Sections in Division 01 apply to the Work of all Sections in the Specifications.
	C. Drawing Coordination: Requirements for materials and products identified on Drawings are described in detail in the Specifications. One or more of the following are used on Drawings to identify materials and products:
	1. Terminology: Materials and products are identified by the typical generic terms used in the individual Specifications Sections.
	2. Abbreviations: Materials and products are identified by abbreviations published as part of the U.S. National CAD Standard and scheduled on Drawings.
	3. Keynoting: Materials and products are identified by reference keynotes referencing Specification Section numbers found in this Project Manual.



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements governing allowances.
	1. Certain items are specified in the Contract Documents by allowances. Allowances have been established in lieu of additional requirements and to defer selection of actual materials and equipment to a later date when direction will be provided to Con...

	B. Types of allowances include the following:
	1. Quantity allowances.

	C. Related Requirements:
	1. Section 012200 "Unit Prices" for procedures for using unit prices.
	2. Section 014000 "Quality Requirements" for procedures governing the use of allowances for testing and inspecting.


	1.3 SELECTION AND PURCHASE
	A. At the earliest practical date after award of the Contract, advise Architect of the date when final selection and purchase of each product or system described by an allowance must be completed to avoid delaying the Work.
	B. At Architect's request, obtain proposals for each allowance for use in making final selections. Include recommendations that are relevant to performing the Work.
	C. Purchase products and systems selected by Architect from the designated supplier.

	1.4 ACTION SUBMITTALS
	A. Submit proposals for purchase of products or systems included in allowances, in the form specified for Change Orders.

	1.5 INFORMATIONAL SUBMITTALS
	A. Submit invoices or delivery slips to show actual quantities of materials delivered to the site for use in fulfillment of each allowance.
	B. Submit time sheets and other documentation to show labor time and cost for installation of allowance items that include installation as part of the allowance.
	C. Coordinate and process submittals for allowance items in same manner as for other portions of the Work.

	1.6 COORDINATION
	A. Coordinate allowance items with other portions of the Work. Furnish templates as required to coordinate installation.

	1.7 QUANTITY COST ALLOWANCES
	A. Allowance shall include cost to Contractor of specific products and materials ordered by Owner or selected by Architect under allowance and shall include taxes, freight, and delivery to Project site.
	B. Unless otherwise indicated, Contractor's costs for receiving and handling at Project site, labor, installation, overhead and profit, and similar costs related to products and materials selected by Architect under allowance shall be included as part...
	C. Unused Materials: Return unused materials purchased under an allowance to manufacturer or supplier for credit to Owner, after installation has been completed and accepted.
	1. If requested by Architect, retain and prepare unused material for storage by Owner. Deliver unused material to Owner's storage space as directed.


	1.8 CONTINGENCY ALLOWANCES
	A. Use the contingency allowance only as directed by Architect for Owner's purposes and only by Change Orders that indicate amounts to be charged to the allowance.
	B. Contractor's overhead, profit, and related costs for products and equipment ordered by Owner under the contingency allowance are included in the allowance and are not part of the Contract Sum. These costs include delivery, installation, taxes, insu...
	C. Change Orders authorizing use of funds from the contingency allowance will include Contractor's related costs and reasonable overhead and profit margins.
	D. At Project closeout, credit unused amounts remaining in the contingency allowance to Owner by Change Order.

	1.9 TESTING AND INSPECTING ALLOWANCES
	A. Testing and inspecting allowances include the cost of engaging testing agencies, actual tests and inspections, and reporting results.
	B. The allowance does not include incidental labor required to assist the testing agency or costs for retesting if previous tests and inspections result in failure. The cost for incidental labor to assist the testing agency shall be included in the Co...
	C. Costs of services not required by the Contract Documents are not included in the allowance.
	D. At Project closeout, credit unused amounts remaining in the testing and inspecting allowance to Owner by Change Order.

	1.10 ADJUSTMENT OF ALLOWANCES
	A. Allowance Adjustment: To adjust allowance amounts, prepare a Change Order proposal based on the difference between purchase amount and the allowance, multiplied by final measurement of work-in-place where applicable. If applicable, include reasonab...
	1. Include installation costs in purchase amount only where indicated as part of the allowance.
	2. If requested, prepare explanation and documentation to substantiate distribution of overhead costs and other margins claimed.
	3. Submit substantiation of a change in scope of work, if any, claimed in Change Orders related to unit-cost allowances.
	4. Owner reserves the right to establish the quantity of work-in-place by independent quantity survey, measure, or count.

	B. Submit claims for increased costs because of a change in scope or nature of the allowance described in the Contract Documents, whether for the purchase order amount or Contractor's handling, labor, installation, overhead, and profit.
	1. Do not include Contractor's or subcontractor's indirect expense in the Change Order cost amount unless it is clearly shown that the nature or extent of work has changed from what could have been foreseen from information in the Contract Documents.
	2. No change to Contractor's indirect expense is permitted for selection of higher- or lower-priced materials or systems of the same scope and nature as originally indicated.



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine products covered by an allowance promptly on delivery for damage or defects. Return damaged or defective products to manufacturer for replacement.

	3.2 PREPARATION
	A. Coordinate materials and their installation for each allowance with related materials and installations to ensure that each allowance item is completely integrated and interfaced with related work.

	3.3 SCHEDULE OF ALLOWANCES
	A. Lump Sum Allowance No. 1: Fire/Pressure Treated Wood Blocking Replacement: Include the sum of $1,000.00 (One-Thousand Dollars) for the replacement of existing wood blocking, cut to infill deteriorated and/or removed portions, as specified in Sectio...
	1. This allowance includes material cost receiving, handling, and installation and Contractor overhead and profit.
	2. Coordinate quantity allowance adjustment with corresponding unit-price requirements in Section 012200 "Unit Prices."

	B. Lump Sum Allowance No. 2: Pressure and Fire-Treated Plywood Roof Deck Replacement: Include the sum of $2,000.00 (Two-Thousand Dollars) for the replacement of existing plywood roof deck with new pressure and fire-treated Plywood roof sheathing, cut ...
	1. This allowance includes material cost receiving, handling, and installation and Contractor overhead and profit.
	2. Coordinate quantity allowance adjustment with corresponding unit-price requirements in Section 012200 "Unit Prices."

	C. Lump Sum Allowance No. 3: Fire-Treated Wood Roof Rafter Replacement: Include the sum of $2,000.00 (Two-Thousand Dollars) for the replacement of existing plywood roof rafters, cut to infill deteriorated and/or removed portions, as specified in Secti...
	1. This allowance includes material cost receiving, handling, and installation and Contractor overhead and profit.
	2. Coordinate quantity allowance adjustment with corresponding unit-price requirements in Section 012200 "Unit Prices."




	012200 Unit Prices 100%
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for unit prices.
	B. Related Requirements:
	1. Section 012600 "Contract Modification Procedures" for procedures for submitting and handling Change Orders.
	2. Section 014000 "Quality Requirements" for general testing and inspecting requirements.


	1.3 DEFINITIONS
	A. Unit price is an amount incorporated in the Agreement, applicable during the duration of the Work as a price per unit of measurement for materials, equipment, or services, or a portion of the Work, added to or deducted from the Contract Sum by appr...

	1.4 PROCEDURES
	A. Unit prices include all necessary material, plus cost for delivery, installation, insurance, applicable taxes, overhead, and profit.
	B. Measurement and Payment: See individual Specification Sections for work that requires establishment of unit prices. Methods of measurement and payment for unit prices are specified in those Sections.
	C. Owner reserves the right to reject Contractor's measurement of work-in-place that involves use of established unit prices and to have this work measured, at Owner's expense, by an independent surveyor acceptable to Contractor.
	D. List of Unit Prices: A schedule of unit prices is included in Part 3. Specification Sections referenced in the schedule contain requirements for materials described under each unit price.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 SCHEDULE OF UNIT PRICES
	A. A list of Unit Prices is included in the Bid Form.



	012300 Alternates 75%
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for alternates.

	1.3 DEFINITIONS
	A. Alternate: An amount proposed by bidders and stated on the Bid Form for certain work defined in the bidding requirements that may be added to or deducted from the base bid amount if Owner decides to accept a corresponding change either in the amoun...
	1. Alternates described in this Section are part of the Work only if enumerated in the Agreement.
	2. The cost or credit for each alternate is the net addition to or deduction from the Contract Sum to incorporate alternate into the Work. No other adjustments are made to the Contract Sum.


	1.4 PROCEDURES
	A. Coordination: Revise or adjust affected adjacent work as necessary to completely integrate work of the alternate into Project.
	1. Include as part of each alternate, miscellaneous devices, accessory objects, and similar items incidental to or required for a complete installation whether or not indicated as part of alternate.

	B. Notification: Immediately following award of the Contract, notify each party involved, in writing, of the status of each alternate. Indicate if alternates have been accepted, rejected, or deferred for later consideration. Include a complete descrip...
	C. Execute accepted alternates under the same conditions as other work of the Contract.
	D. Schedule: A schedule of alternates is included at the end of this Section. Specification Sections referenced in schedule contain requirements for materials necessary to achieve the work described under each alternate.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 SCHEDULE OF ALTERNATES
	A. ADD ALTERNATE NO. 1:  New Metal Grate: Add to the Base Bid the labor, materials and equipment to provide New Metal Grate for the full length of UBothU existing interior floor drainage troughs, as indicated in the Specifications and the Drawings.  T...
	B. ADD ALTERNATE NO. 2:  Repair Electrical Connection from Adjacent Garage to the Animal Control Facility: Add to the Base Bid the labor, materials and equipment to provide the replacement of both the wire and underground conduit. The City of Ansonia ...
	C. ADD ALTERNATE NO. 3:  Water Heater: Add to the Base Bid the labor, materials and equipment to provide a new water heater, as indicated in the Specifications and the Drawings. The Work includes the provision for all related architectural components ...
	D. ADD ALTERNATE NO. 4:  Air Conditioning Units:  Add to the Base Bid the labor, materials and equipment to provide new A/C units in both kennel area and new office addition, as indicated in the Specifications and the Drawings.  The Work includes the ...
	E. Voluntary Alternate No. 5: Voluntary alternate, prepared at the contractor's discretion, when an appreciable value is represented in the Owner's best interest, either "ADD" or "DEDUCT".  Include complete information in a separate narrative or propo...
	END OF SECTION 012300



	012500 Substitution Procedures 100%
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for substitutions.
	B. Related Sections:
	1. Section 016000 "Product Requirements" for requirements for submitting comparable product submittals for products by listed manufacturers.
	2. Divisions 02 through 49 Sections for specific requirements and limitations for substitutions.


	1.3 DEFINITIONS
	A. Substitutions:  Changes in products, materials, equipment, and methods of construction from those required by the Contract Documents and proposed by Contractor.
	1. Substitutions for Cause:  Changes proposed by Contractor that are required due to changed Project conditions, such as unavailability of product, regulatory changes, or unavailability of required warranty terms.
	2. Substitutions for Convenience:  Changes proposed by Contractor or Owner that are not required in order to meet other Project requirements but may offer advantage to Contractor or Owner.


	1.4 SUBMITTALS
	A. Substitution Requests:  Submit three (3) copies of each request for consideration.  Identify product or fabrication or installation method to be replaced.  Include Specification Section number and title and Drawing numbers and titles.
	1. Substitution Request Form:  Use CSI Form 13.1A.
	2. Documentation:  Show compliance with requirements for substitutions and the following, as applicable:
	a. Statement indicating why specified product or fabrication or installation cannot be provided, if applicable.
	b. Coordination information, including a list of changes or modifications needed to other parts of the Work and to construction performed by Owner and separate contractors, that will be necessary to accommodate proposed substitution.
	c. Detailed comparison of significant qualities of proposed substitution with those of the Work specified.  Include annotated copy of applicable specification section.  Significant qualities may include attributes such as performance, weight, size, du...
	d. Product Data, including drawings and descriptions of products and fabrication and installation procedures.
	e. Samples, where applicable or requested.
	f. Certificates and qualification data, where applicable or requested.
	g. List of similar installations for completed projects with project names and addresses and names and addresses of Architects and Owners.
	h. Material test reports from a qualified testing agency indicating and interpreting test results for compliance with requirements indicated.
	i. Research reports evidencing compliance with building code in effect for Project, from ICC-ES.
	j. Detailed comparison of Contractor's construction schedule using proposed substitution with products specified for the Work, including effect on the overall Contract Time.  If specified product or method of construction cannot be provided within the...
	k. Cost information, including a proposal of change, if any, in the Contract Sum.
	l. Contractor's certification that proposed substitution complies with requirements in the Contract Documents except as indicated in substitution request, is compatible with related materials, and is appropriate for applications indicated.
	m. Contractor's waiver of rights to additional payment or time that may subsequently become necessary because of failure of proposed substitution to produce indicated results.

	3. Architect's Action:  If necessary, Architect will request additional information or documentation for evaluation within seven (7) days of receipt of a request for substitution.  Architect will notify Contractor, through Construction Manager of acce...
	a. Forms of Acceptance:  Change Order, Construction Change Directive, or Architect's Supplemental Instructions for minor changes in the Work.
	b. Use product specified if Architect does not issue a decision on use of a proposed substitution within time allocated.



	1.5 QUALITY ASSURANCE
	A. Compatibility of Substitutions:  Investigate and document compatibility of proposed substitution with related products and materials.  Engage qualified testing agency to perform compatibility tests recommended by manufacturers.

	1.6 PROCEDURES
	A. Coordination:  Modify or adjust affected work as necessary to integrate work of the approved substitutions.


	PART 2 -  PRODUCTS
	2.1 SUBSTITUTIONS
	A. Substitutions for Cause:  Submit requests for substitution immediately upon discovery of need for change, but not later than fifteen (15) days prior to time required for preparation and review of related submittals.
	1. Conditions:  Architect will consider Contractor's request for substitution when the following conditions are satisfied.  If the following conditions are not satisfied, Architect will return requests without action, except to record noncompliance wi...
	a. Requested substitution is consistent with the Contract Documents and will produce indicated results.
	b. Substitution request is fully documented and properly submitted.
	c. Requested substitution will not adversely affect Contractor's construction schedule.
	d. Requested substitution has received necessary approvals of authorities having jurisdiction.
	e. Requested substitution is compatible with other portions of the Work.
	f. Requested substitution has been coordinated with other portions of the Work.
	g. Requested substitution provides specified warranty.
	h. If requested substitution involves more than one (1) contractor, requested substitution has been coordinated with other portions of the Work, is uniform and consistent, is compatible with other products, and is acceptable to all contractors involved.


	B. Substitutions for Convenience:  Architect will consider requests for substitution if received within sixty (60) days after the Notice to Proceed.  Requests received after that time may be considered or rejected at discretion of Architect.
	1. Conditions:  Architect will consider Contractor's request for substitution when the following conditions are satisfied.  If the following conditions are not satisfied, Architect will return requests without action, except to record noncompliance wi...
	a. Requested substitution offers Owner a substantial advantage in cost, time, energy conservation, or other considerations, after deducting additional responsibilities Owner must assume.  Owner's additional responsibilities may include compensation to...
	b. Requested substitution does not require extensive revisions to the Contract Documents.
	c. Requested substitution is consistent with the Contract Documents and will produce indicated results.
	d. Substitution request is fully documented and properly submitted.
	e. Requested substitution will not adversely affect Contractor's construction schedule.
	f. Requested substitution has received necessary approvals of authorities having jurisdiction.
	g. Requested substitution is compatible with other portions of the Work.
	h. Requested substitution has been coordinated with other portions of the Work.
	i. Requested substitution provides specified warranty.
	j. If requested substitution involves more than one (1) contractor, requested substitution has been coordinated with other portions of the Work, is uniform and consistent, is compatible with other products, and is acceptable to all contractors involved.




	PART 3 -  EXECUTION (Not Used)

	012600 Contract Modification Procedures 100%
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for handling and processing Contract modifications.
	B. Related Sections:
	1. Section 016000 "Product Requirements" for administrative procedures for handling requests for substitutions made after Contract award.


	1.3 MINOR CHANGES IN THE WORK
	A. Architect will issue, through Construction Manager supplemental instructions authorizing minor changes in the Work, not involving adjustment to the Contract Sum or the Contract Time, on AIA Document G710, "Architect's Supplemental Instructions."

	1.4 PROPOSAL REQUESTS
	A. Owner-Initiated Proposal Requests:  Architect will issue a detailed description of proposed changes in the Work that may require adjustment to the Contract Sum or the Contract Time.  If necessary, the description will include supplemental or revise...
	1. Proposal Requests issued by Architect are not instructions either to stop work in progress or to execute the proposed change.
	2. Within time specified in Proposal Request or twenty (20) days, when not otherwise specified, after receipt of Proposal Request, submit a quotation estimating cost adjustments to the Contract Sum and the Contract Time necessary to execute the change.
	a. Include a list of quantities of products required or eliminated and unit costs, with total amount of purchases and credits to be made.  If requested, furnish survey data to substantiate quantities.
	b. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade discounts.
	c. Include costs of labor and supervision directly attributable to the change.
	d. Include an updated Contractor's construction schedule that indicates the effect of the change, including, but not limited to, changes in activity duration, start and finish times, and activity relationship.  Use available total float before request...
	e. Quotation Form:  Use forms acceptable to Architect.


	B. Contractor-Initiated Proposals:  If latent or changed conditions require modifications to the Contract, Contractor may initiate a claim by submitting a request for a change to the Construction Manager.
	1. Include a statement outlining reasons for the change and the effect of the change on the Work.  Provide a complete description of the proposed change.  Indicate the effect of the proposed change on the Contract Sum and the Contract Time.
	2. Include a list of quantities of products required or eliminated and unit costs, with total amount of purchases and credits to be made.  If requested, furnish survey data to substantiate quantities.
	3. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade discounts.
	4. Include costs of labor and supervision directly attributable to the change.
	5. Include an updated Contractor's construction schedule that indicates the effect of the change, including, but not limited to, changes in activity duration, start and finish times, and activity relationship.  Use available total float before request...
	6. Comply with requirements in Section 012500 "Substitution Procedures" if the proposed change requires substitution of one product or system for product or system specified.
	7. Proposal Request Form:  Use form acceptable to Architect.


	1.5 CHANGE ORDER PROCEDURES
	A. On Owner's approval of a Proposal Request, Architect, through Construction Manager, will issue a Change Order for signatures of Owner and Contractor on AIA Document G701.

	1.6 CONSTRUCTION CHANGE DIRECTIVE
	A. Construction Change Directive: Architect, through Construction Manager, may issue a Construction Change Directive on AIA Document G714.  Construction Change Directive instructs Contractor to proceed with a change in the Work, for subsequent inclusi...
	1. Construction Change Directive contains a complete description of change in the Work.  It also designates method to be followed to determine change in the Contract Sum or the Contract Time.

	B. Documentation:  Maintain detailed records on a time and material basis of work required by the Construction Change Directive.
	1. After completion of change, submit an itemized account and supporting data necessary to substantiate cost and time adjustments to the Contract.



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)

	013100 Project Management and Coordination 100%
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative provisions for coordinating construction operations on Project including, but not limited to, the following:
	1. General coordination procedures.
	2. Coordination drawings.
	3. Requests for Information (RFIs).
	4. Project Web site.
	5. Project meetings.

	B. Each contractor shall participate in coordination requirements. Certain areas of responsibility are assigned to a specific contractor.
	C. Related Requirements:
	1. Section 017300 "Execution" for procedures for coordinating general installation and field-engineering services, including establishment of benchmarks and control points.
	2. Section 017700 "Closeout Procedures" for coordinating closeout of the Contract.


	1.3 DEFINITIONS
	A. RFI: Request from Owner, Architect, or Contractor seeking information required by or clarifications of the Contract Documents.

	1.4 INFORMATIONAL SUBMITTALS
	A. Subcontract List: Prepare a written summary identifying individuals or firms proposed for each portion of the Work, including those who are to furnish products or equipment fabricated to a special design. Use CSI Form 1.5A. Include the following in...
	1. Name, address, and telephone number of entity performing subcontract or supplying products.
	2. Number and title of related Specification Section(s) covered by subcontract.
	3. Drawing number and detail references, as appropriate, covered by subcontract.

	B. Key Personnel Names: Within 15  days of starting construction operations, submit a list of key personnel assignments, including superintendent and other personnel in attendance at Project site. Identify individuals and their duties and responsibili...
	1. Post copies of list in project meeting room, in temporary field office, on Project Web site, and by each temporary telephone. Keep list current at all times.


	1.5 GENERAL COORDINATION PROCEDURES
	A. Coordination: Coordinate construction operations included in different Sections of the Specifications to ensure efficient and orderly installation of each part of the Work. Coordinate construction operations, included in different Sections, that de...
	1. Schedule construction operations in sequence required to obtain the best results where installation of one part of the Work depends on installation of other components, before or after its own installation.
	2. Coordinate installation of different components to ensure maximum performance and accessibility for required maintenance, service, and repair.
	3. Make adequate provisions to accommodate items scheduled for later installation.

	B. Coordination: Each contractor shall coordinate its construction operations with those of other contractors and entities to ensure efficient and orderly installation of each part of the Work. Each contractor shall coordinate its operations with oper...
	1. Schedule construction operations in sequence required to obtain the best results where installation of one part of the Work depends on installation of other components, before or after its own installation.
	2. Coordinate installation of different components with other contractors to ensure maximum performance and accessibility for required maintenance, service, and repair.
	3. Make adequate provisions to accommodate items scheduled for later installation.

	C. Prepare memoranda for distribution to each party involved, outlining special procedures required for coordination. Include such items as required notices, reports, and list of attendees at meetings.
	1. Prepare similar memoranda for Owner and separate contractors if coordination of their Work is required.

	D. Administrative Procedures: Coordinate scheduling and timing of required administrative procedures with other construction activities and activities of other contractors to avoid conflicts and to ensure orderly progress of the Work. Such administrat...
	1. Preparation of Contractor's construction schedule.
	2. Preparation of the schedule of values.
	3. Installation and removal of temporary facilities and controls.
	4. Delivery and processing of submittals.
	5. Progress meetings.
	6. Preinstallation conferences.
	7. Project closeout activities.
	8. Startup and adjustment of systems.

	E. Conservation: Coordinate construction activities to ensure that operations are carried out with consideration given to conservation of energy, water, and materials. Coordinate use of temporary utilities to minimize waste.
	1. Salvage materials and equipment involved in performance of, but not actually incorporated into, the Work. See other Sections for disposition of salvaged materials that are designated as Owner's property.


	1.6 COORDINATION DRAWINGS
	A. Coordination Drawings, General: Prepare coordination drawings according to requirements in individual Sections, and additionally where installation is not completely shown on Shop Drawings, where limited space availability necessitates coordination...
	1. Content: Project-specific information, drawn accurately to a scale large enough to indicate and resolve conflicts. Do not base coordination drawings on standard printed data. Include the following information, as applicable:
	a. Use applicable Drawings as a basis for preparation of coordination drawings. Prepare sections, elevations, and details as needed to describe relationship of various systems and components.
	b. Coordinate the addition of trade-specific information to the coordination drawings by multiple contractors in a sequence that best provides for coordination of the information and resolution of conflicts between installed components before submitti...
	c. Indicate functional and spatial relationships of components of architectural, structural, civil, mechanical, and electrical systems.
	d. Indicate space requirements for routine maintenance and for anticipated replacement of components during the life of the installation.
	e. Show location and size of access doors required for access to concealed dampers, valves, and other controls.
	f. Indicate required installation sequences.
	g. Indicate dimensions shown on the Drawings. Specifically note dimensions that appear to be in conflict with submitted equipment and minimum clearance requirements. Provide alternate sketches to Architect indicating proposed resolution of such confli...


	B. Coordination Drawing Organization: Organize coordination drawings as follows:
	1. Floor Plans and Reflected Ceiling Plans: Show architectural and structural elements, and mechanical, plumbing, fire-protection, fire-alarm, and electrical Work. Show locations of visible ceiling-mounted devices relative to acoustical ceiling grid. ...
	2. Plenum Space: Indicate subframing for support of ceiling and wall systems, mechanical and electrical equipment, and related Work. Locate components within ceiling plenum to accommodate layout of light fixtures indicated on Drawings. Indicate areas ...
	3. Mechanical Rooms: Provide coordination drawings for mechanical rooms showing plans and elevations of mechanical, plumbing, fire-protection, fire-alarm, and electrical equipment.
	4. Structural Penetrations: Indicate penetrations and openings required for all disciplines.
	5. Slab Edge and Embedded Items: Indicate slab edge locations and sizes and locations of embedded items for metal fabrications, sleeves, anchor bolts, bearing plates, angles, door floor closers, slab depressions for floor finishes, curbs and housekeep...
	6. Mechanical and Plumbing Work: Show the following:
	a. Sizes and bottom elevations of ductwork, piping, and conduit runs, including insulation, bracing, flanges, and support systems.
	b. Dimensions of major components, such as dampers, valves, diffusers, access doors, cleanouts and electrical distribution equipment.
	c. Fire-rated enclosures around ductwork.

	7. Electrical Work: Show the following:
	a. Runs of vertical and horizontal conduit 4T1-1/4 inches4T8T (32 mm)8T in diameter and larger.
	b. Light fixture, exit light, emergency battery pack, smoke detector, and other fire-alarm locations.
	c. Panel board, switch board, switchgear, transformer, busway, generator, and motor control center locations.
	d. Location of pull boxes and junction boxes, dimensioned from column center lines.

	8. Fire-Protection System: Show the following:
	a. Locations of standpipes, mains piping, branch lines, pipe drops, and sprinkler heads.

	9. Review: Architect will review coordination drawings to confirm that the Work is being coordinated, but not for the details of the coordination, which are Contractor's responsibility. If Architect determines that coordination drawings are not being ...
	10. Coordination Drawing Prints: Prepare coordination drawing prints according to requirements in Section 013300 "Submittal Procedures."


	1.7 REQUESTS FOR INFORMATION (RFIs)
	A. General: Immediately on discovery of the need for additional information or interpretation of the Contract Documents, Contractor shall prepare and submit an RFI in the form specified.
	1. Architect will return RFIs submitted to Architect by other entities controlled by Contractor with no response.
	2. Coordinate and submit RFIs in a prompt manner so as to avoid delays in Contractor's work or work of subcontractors.

	B. Content of the RFI: Include a detailed, legible description of item needing information or interpretation and the following:
	1. Project name.
	2. Project number.
	3. Date.
	4. Name of Contractor.
	5. Name of Architect.
	6. RFI number, numbered sequentially.
	7. RFI subject.
	8. Specification Section number and title and related paragraphs, as appropriate.
	9. Drawing number and detail references, as appropriate.
	10. Field dimensions and conditions, as appropriate.
	11. Contractor's suggested resolution. If Contractor's suggested resolution impacts the Contract Time or the Contract Sum, Contractor shall state impact in the RFI.
	12. Contractor's signature.
	13. Attachments: Include sketches, descriptions, measurements, photos, Product Data, Shop Drawings, coordination drawings, and other information necessary to fully describe items needing interpretation.
	a. Include dimensions, thicknesses, structural grid references, and details of affected materials, assemblies, and attachments on attached sketches.


	C. RFI Forms: AIA Document G716.
	1. Attachments shall be electronic files in Adobe Acrobat PDF format.

	D. Architect's Action: Architect will review each RFI, determine action required, and respond. Allow seven working days for Architect's response for each RFI. RFIs received by Architect after 1:00 p.m. will be considered as received the following work...
	1. The following Contractor-generated RFIs will be returned without action:
	a. Requests for approval of submittals.
	b. Requests for approval of substitutions.
	c. Requests for approval of Contractor's means and methods.
	d. Requests for coordination information already indicated in the Contract Documents.
	e. Requests for adjustments in the Contract Time or the Contract Sum.
	f. Requests for interpretation of Architect's actions on submittals.
	g. Incomplete RFIs or inaccurately prepared RFIs.

	2. Architect's action may include a request for additional information, in which case Architect's time for response will date from time of receipt of additional information.
	3. Architect's action on RFIs that may result in a change to the Contract Time or the Contract Sum may be eligible for Contractor to submit Change Proposal according to Section 012600 "Contract Modification Procedures."
	a. If Contractor believes the RFI response warrants change in the Contract Time or the Contract Sum, notify Architect in writing within 10 days of receipt of the RFI response.


	E. RFI Log: Prepare, maintain, and submit a tabular log of RFIs organized by the RFI number. Submit log weekly. Use CSI Log Form 13.2B. Include the following: Software log with not less than the following:
	1. Project name.
	2. Name and address of Contractor.
	3. Name and address of Architect.
	4. RFI number including RFIs that were returned without action or withdrawn.
	5. RFI description.
	6. Date the RFI was submitted.
	7. Date Architect's response was received.

	F. On receipt of Architect's action, update the RFI log and immediately distribute the RFI response to affected parties. Review response and notify Architect within seven  days if Contractor disagrees with response.
	1. Identification of related Minor Change in the Work, Construction Change Directive, and Proposal Request, as appropriate.
	2. Identification of related Field Order, Work Change Directive, and Proposal Request, as appropriate.


	1.8 PROJECT WEB SITE
	A. Use Owner's Project Web site for purposes of hosting and managing project communication and documentation until Final Completion. Project Web site shall include the following functions:
	1. Project directory.
	2. Project correspondence.
	3. Meeting minutes.
	4. Contract modifications forms and logs.
	5. RFI forms and logs.
	6. Task and issue management.
	7. Photo documentation.
	8. Schedule and calendar management.
	9. Submittals forms and logs.
	10. Payment application forms.
	11. Drawing and specification document hosting, viewing, and updating.
	12. Online document collaboration.
	13. Reminder and tracking functions.
	14. Archiving functions.

	B. Provide up to seven  Project Web site user licenses for use of the Owner, Architect, and Architect's consultants. Provide eight hours of software training at Architect's office for Project Web site users.
	C. On completion of Project, provide one  complete archive copy(ies) of Project Web site files to Owner and to Architect in a digital storage format acceptable to Architect.
	D. Provide one of the following Project Web site software packages under their current published licensing agreements:
	1. Autodesk, Buzzsaw.
	2. Autodesk, Constructware.
	3. Meridian Systems, Prolog

	E. Contractor, subcontractors, and other parties granted access by Contractor to Project Web site shall execute a data licensing agreement in the form of AIA Document C106.

	1.9 PROJECT MEETINGS
	A. General: Schedule and conduct meetings and conferences at Project site unless otherwise indicated.
	1. Attendees: Inform participants and others involved, and individuals whose presence is required, of date and time of each meeting. Notify Owner and Architect of scheduled meeting dates and times.
	2. Agenda: Prepare the meeting agenda. Distribute the agenda to all invited attendees.
	3. Minutes: Entity responsible for conducting meeting will record significant discussions and agreements achieved. Distribute the meeting minutes to everyone concerned, including Owner and Architect, within three days of the meeting.

	B. Preconstruction Conference: Architect will schedule and conduct a preconstruction conference before starting construction, at a time convenient to Owner and Architect, but no later than 15  days after execution of the Agreement.
	1. Conduct the conference to review responsibilities and personnel assignments.
	2. Attendees: Authorized representatives of Owner, Architect, and their consultants; Contractor and its superintendent; major subcontractors; suppliers; and other concerned parties shall attend the conference. Participants at the conference shall be f...
	3. Agenda: Discuss items of significance that could affect progress, including the following:
	a. Tentative construction schedule.
	b. Phasing.
	c. Critical work sequencing and long-lead items.
	d. Designation of key personnel and their duties.
	e. Lines of communications.
	f. Procedures for processing field decisions and Change Orders.
	g. Procedures for RFIs.
	h. Procedures for testing and inspecting.
	i. Procedures for processing Applications for Payment.
	j. Distribution of the Contract Documents.
	k. Submittal procedures.
	l. Sustainable design requirements.
	m. Preparation of record documents.
	n. Use of the premises and existing building.
	o. Work restrictions.
	p. Working hours.
	q. Owner's occupancy requirements.
	r. Responsibility for temporary facilities and controls.
	s. Procedures for moisture and mold control.
	t. Procedures for disruptions and shutdowns.
	u. Construction waste management and recycling.
	v. Parking availability.
	w. Office, work, and storage areas.
	x. Equipment deliveries and priorities.
	y. First aid.
	z. Security.
	aa. Progress cleaning.

	4. Minutes: Entity responsible for conducting meeting will record and distribute meeting minutes.

	C. Preinstallation Conferences: Conduct a preinstallation conference at Project site before each construction activity that requires coordination with other construction.
	1. Attendees: Installer and representatives of manufacturers and fabricators involved in or affected by the installation and its coordination or integration with other materials and installations that have preceded or will follow, shall attend the mee...
	2. Agenda: Review progress of other construction activities and preparations for the particular activity under consideration, including requirements for the following:
	a. Contract Documents.
	b. Options.
	c. Related RFIs.
	d. Related Change Orders.
	e. Purchases.
	f. Deliveries.
	g. Submittals.
	h. Sustainable design requirements.
	i. Review of mockups.
	j. Possible conflicts.
	k. Compatibility requirements.
	l. Time schedules.
	m. Weather limitations.
	n. Manufacturer's written instructions.
	o. Warranty requirements.
	p. Compatibility of materials.
	q. Acceptability of substrates.
	r. Temporary facilities and controls.
	s. Space and access limitations.
	t. Regulations of authorities having jurisdiction.
	u. Testing and inspecting requirements.
	v. Installation procedures.
	w. Coordination with other work.
	x. Required performance results.
	y. Protection of adjacent work.
	z. Protection of construction and personnel.

	3. Record significant conference discussions, agreements, and disagreements, including required corrective measures and actions.
	4. Reporting: Distribute minutes of the meeting to each party present and to other parties requiring information.
	5. Do not proceed with installation if the conference cannot be successfully concluded. Initiate whatever actions are necessary to resolve impediments to performance of the Work and reconvene the conference at earliest feasible date.

	D. Project Closeout Conference: Schedule and conduct a project closeout conference, at a time convenient to Owner and Architect, but no later than 90 days prior to the scheduled date of Substantial Completion.
	1. Conduct the conference to review requirements and responsibilities related to Project closeout.
	2. Attendees: Authorized representatives of Owner, Architect, and their consultants; Contractor and its superintendent; major subcontractors; suppliers; and other concerned parties shall attend the meeting. Participants at the meeting shall be familia...
	3. Agenda: Discuss items of significance that could affect or delay Project closeout, including the following:
	a. Preparation of record documents.
	b. Procedures required prior to inspection for Substantial Completion and for final inspection for acceptance.
	c. Submittal of written warranties.
	d. Requirements for completing sustainable design documentation.
	e. Requirements for preparing operations and maintenance data.
	f. Requirements for delivery of material samples, attic stock, and spare parts.
	g. Requirements for demonstration and training.
	h. Preparation of Contractor's punch list.
	i. Procedures for processing Applications for Payment at Substantial Completion and for final payment.
	j. Submittal procedures.
	k. Coordination of separate contracts.
	l. Owner's partial occupancy requirements.
	m. Installation of Owner's furniture, fixtures, and equipment.
	n. Responsibility for removing temporary facilities and controls.

	4. Minutes: Entity conducting meeting will record and distribute meeting minutes.

	E. Progress Meetings: Conduct progress meetings at weekly intervals.
	1. Coordinate dates of meetings with preparation of payment requests.
	2. Attendees: In addition to representatives of Owner and Architect, each contractor, subcontractor, supplier, and other entity concerned with current progress or involved in planning, coordination, or performance of future activities shall be represe...
	3. Agenda: Review and correct or approve minutes of previous progress meeting. Review other items of significance that could affect progress. Include topics for discussion as appropriate to status of Project.
	a. Contractor's Construction Schedule: Review progress since the last meeting. Determine whether each activity is on time, ahead of schedule, or behind schedule, in relation to Contractor's construction schedule. Determine how construction behind sche...
	1) Review schedule for next period.

	b. Review present and future needs of each entity present, including the following:
	1) Interface requirements.
	2) Sequence of operations.
	3) Resolution of BIM component conflicts.
	4) Status of submittals.
	5) Status of sustainable design documentation.
	6) Deliveries.
	7) Off-site fabrication.
	8) Access.
	9) Site utilization.
	10) Temporary facilities and controls.
	11) Progress cleaning.
	12) Quality and work standards.
	13) Status of correction of deficient items.
	14) Field observations.
	15) Status of RFIs.
	16) Status of proposal requests.
	17) Pending changes.
	18) Status of Change Orders.
	19) Pending claims and disputes.
	20) Documentation of information for payment requests.


	4. Minutes: Entity responsible for conducting the meeting will record and distribute the meeting minutes to each party present and to parties requiring information.
	a. Schedule Updating: Revise Contractor's construction schedule after each progress meeting where revisions to the schedule have been made or recognized. Issue revised schedule concurrently with the report of each meeting.


	F. Coordination Meetings: Project Coordinator will conduct Project coordination meetings at weekly intervals. Project coordination meetings are in addition to specific meetings held for other purposes, such as progress meetings and preinstallation con...
	1. Attendees: In addition to representatives of Owner and Architect, each contractor, subcontractor, supplier, and other entity concerned with current progress or involved in planning, coordination, or performance of future activities shall be represe...
	2. Agenda: Review and correct or approve minutes of the previous coordination meeting. Review other items of significance that could affect progress. Include topics for discussion as appropriate to status of Project.
	a. Combined Contractor's Construction Schedule: Review progress since the last coordination meeting. Determine whether each contract is on time, ahead of schedule, or behind schedule, in relation to combined Contractor's construction schedule. Determi...
	b. Schedule Updating: Revise combined Contractor's construction schedule after each coordination meeting where revisions to the schedule have been made or recognized. Issue revised schedule concurrently with report of each meeting.
	c. Review present and future needs of each contractor present, including the following:
	1) Interface requirements.
	2) Sequence of operations.
	3) Resolution of BIM component conflicts.
	4) Status of submittals.
	5) Deliveries.
	6) Off-site fabrication.
	7) Access.
	8) Site utilization.
	9) Temporary facilities and controls.
	10) Work hours.
	11) Hazards and risks.
	12) Progress cleaning.
	13) Quality and work standards.
	14) Change Orders.


	3. Reporting: Record meeting results and distribute copies to everyone in attendance and to others affected by decisions or actions resulting from each meeting.



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)

	013300 Submittal Procedures 100%
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes requirements for the submittal schedule and administrative and procedural requirements for submitting Shop Drawings, Product Data, Samples, and other submittals.
	B. Related Sections:
	1. Section 017823 "Operation and Maintenance Data" for submitting operation and maintenance manuals.
	2. Section 017839 "Project Record Documents" for submitting record Drawings, record Specifications, and record Product Data.


	1.3 DEFINITIONS
	A. Action Submittals:  Written and graphic information and physical samples that require Architect's and Construction Manager’s responsive action.  Action submittals are those submittals indicated in individual Specification Sections as action submitt...
	B. Informational Submittals:  Written and graphic information and physical samples that do not require Architect's and Construction Manager’s responsive action.  Submittals may be rejected for not complying with requirements.  Informational submittals...
	C. File Transfer Protocol (FTP):  Communications protocol that enables transfer of files to and from another computer over a network and that serves as the basis for standard Internet protocols.  An FTP site is a portion of a network located outside o...
	D. Portable Document Format (PDF):  An open standard file format licensed by Adobe Systems used for representing documents in a device-independent and display resolution-independent fixed-layout document format.

	1.4 ACTION SUBMITTALS
	A. Submittal Schedule:  Submit a schedule of submittals, arranged in chronological order by dates required by construction schedule.  Include time required for review, ordering, manufacturing, fabrication, and delivery when establishing dates.  Includ...
	1. Coordinate submittal schedule with list of subcontracts, the schedule of values, and Contractor's construction schedule.
	2. Initial Submittal:  Submit concurrently with start-up construction schedule.  Include submittals required during the first sixty (60) days of construction.  List those submittals required to maintain orderly progress of the Work and those required ...
	3. Final Submittal:  Submit concurrently with the first complete submittal of Contractor's construction schedule.
	a. Submit revised submittal schedule to reflect changes in current status and timing for submittals.

	4. Format:  Arrange the following information in a tabular format:
	a. Scheduled date for first submittal.
	b. Specification Section number and title.
	c. Submittal Category:  Action, informational.
	d. Name of subcontractor.
	e. Description of the Work covered.
	f. Scheduled date for Architect's and Construction Manager’s final release or approval.
	g. Scheduled dates for purchasing.
	h. Scheduled dates for installation.



	1.5 SUBMITTAL ADMINISTRATIVE REQUIREMENTS
	A. Architect's Digital Data Files:  Electronic copies of CAD Drawings of the Contract Drawings will UnotU be provided by Architect for Contractor's use in preparing submittals unless requested and Architect’s user agreement properly completed.
	B. Coordination:  Coordinate preparation and processing of submittals with performance of construction activities.
	1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other submittals, and related activities that require sequential activity.
	2. Submit all submittal items required for each Specification Section concurrently unless partial submittals for portions of the Work are indicated on approved submittal schedule.
	3. Submit action submittals and informational submittals required by the same Specification Section as separate packages under separate transmittals.
	4. Coordinate transmittal of different types of submittals for related parts of the Work so processing will not be delayed because of need to review submittals concurrently for coordination.
	a. Architect and Construction Manager reserve the right to withhold action on a submittal requiring coordination with other submittals until related submittals are received.


	C. Processing Time:  Allow time for submittal review, including time for resubmittals, as follows.  Time for review shall commence on Architect's receipt of submittal.  No extension of the Contract Time will be authorized because of failure to transmi...
	1. Initial Review:  Allow ten (10) days for initial review of each submittal.  Allow additional time if coordination with subsequent submittals is required.  Architect or Construction Manager will advise Contractor when a submittal being processed mus...
	2. Resubmittal Review:  Allow ten (10) days for review of each resubmittal.
	3. Sequential Review:  Where sequential review of submittals by Architect's consultants, Owner, or other parties is indicated, allow fifteen (15) days for initial review of each submittal.

	D. Identification and Information:  Place a permanent label or title block on each paper copy submittal item for identification.
	1. Indicate name of firm or entity that prepared each submittal on label or title block.
	2. Provide a space on label or beside title block to record Contractor's review and approval markings and action taken by Architect.
	3. Include the following information for processing and recording action taken:
	a. Project name.
	b. Date.
	c. Name of Architect.
	d. Name of Contractor.
	e. Name of subcontractor.
	f. Name of supplier.
	g. Name of manufacturer.
	h. Submittal number or other unique identifier, including revision identifier.
	1) Submittal number shall use Specification Section number followed by a decimal point and then a sequential number (e.g., 061000.01).  Resubmittals shall include an alphabetic suffix after another decimal point (e.g., 061000.01.A).

	i. Number and title of appropriate Specification Section.
	j. Drawing number and detail references, as appropriate.
	k. Location(s) where product is to be installed, as appropriate.
	l. Other necessary identification.


	E. Identification and Information:  Identify and incorporate information in each electronic submittal file as follows:
	1. Assemble complete submittal package into a single indexed file with links enabling navigation to each item.
	2. Name file with submittal number or other unique identifier, including revision identifier.
	a. File name shall use project identifier and Specification Section number followed by a decimal point and then a sequential number (e.g., LNHS-061000.01).  Resubmittals shall include an alphabetic suffix after another decimal point (e.g., LNHS-061000...

	3. Provide means for insertion to permanently record Contractor's review and approval markings and action taken by Architect.
	4. Include the following information on an inserted cover sheet:
	a. Project name.
	b. Date.
	c. Name and address of Architect.
	d. Name of Contractor.
	e. Name of firm or entity that prepared submittal.
	f. Name of subcontractor.
	g. Name of supplier.
	h. Name of manufacturer.
	i. Number and title of appropriate Specification Section.
	j. Drawing number and detail references, as appropriate.
	k. Location(s) where product is to be installed, as appropriate.
	l. Related physical samples submitted directly.
	m. Other necessary identification.

	5. Include the following information as keywords in the electronic file metadata:
	a. Project name.
	b. Number and title of appropriate Specification Section.
	c. Manufacturer name.
	d. Product name.


	F. Options:  Identify options requiring selection by the Architect.
	G. Deviations:  Identify deviations from the Contract Documents on submittals.
	H. Additional Paper Copies:  Unless additional copies are required for final submittal, and unless Architect observes noncompliance with provisions in the Contract Documents, initial submittal may serve as final submittal.
	I. Transmittal:  Assemble each submittal individually and appropriately for transmittal and handling.  Transmit each submittal using a transmittal form.  Architect will return submittals, without review received from sources other than Contractor.
	1. Transmittal Form:  Provide locations on form for the following information:
	a. Project name.
	b. Date.
	c. Destination (To:).
	d. Source (From:).
	e. Names of subcontractor, manufacturer, and supplier.
	f. Category and type of submittal.
	g. Submittal purpose and description.
	h. Specification Section number and title.
	i. Indication of full or partial submittal.
	j. Drawing number and detail references, as appropriate.
	k. Transmittal number, numbered consecutively.
	l. Submittal and transmittal distribution record.
	m. Remarks.
	n. Signature of transmitter.

	2. On an attached separate sheet, prepared on Contractor's letterhead, record relevant information, requests for data, revisions other than those requested by Architect on previous submittals, and deviations from requirements in the Contract Documents...

	J. Resubmittals:  Make resubmittals in same form and number of copies as initial submittal.
	1. Note date and content of previous submittal.
	2. Note date and content of revision in label or title block and clearly indicate extent of revision.
	3. Resubmit submittals until they are marked with approval notation from Architect's and Construction Manager’s action stamp.

	K. Distribution:  Furnish copies of final submittals to manufacturers, subcontractors, suppliers, fabricators, installers, authorities having jurisdiction, and others as necessary for performance of construction activities.  Show distribution on trans...
	L. Use for Construction:  Use only final submittals that are marked with approval notation from Architect's and Construction Manager’s action stamp.


	PART 2 -  PRODUCTS
	2.1 SUBMITTAL PROCEDURES
	A. General Submittal Procedure Requirements:  Prepare and submit submittals required by individual Specification Sections.  Types of submittals are indicated in individual Specification Sections.
	1. Submit electronic submittals via email as PDF electronic files.
	a. Architect, through Construction Manager, will return annotated file.  Annotate and retain one (1) copy of file as an electronic Project record document file.

	2. Certificates and Certifications Submittals:  Provide a statement (attached) that includes signature of entity responsible for preparing certification.  Certificates and certifications shall be signed by an officer or other individual authorized to ...
	a. Provide a digital signature with digital certificate on electronically-submitted certificates and certifications where indicated.
	b. Provide a notarized statement on original paper copy certificates and certifications where indicated.

	3. Test and Inspection Reports Submittals:  Comply with requirements specified in Section 014000 "Quality Requirements."

	B. Product Data:  Collect information into a single submittal for each element of construction and type of product or equipment.
	1. If information must be specially prepared for submittal because standard published data are not suitable for use, submit as Shop Drawings, not as Product Data.
	2. Mark each copy of each submittal to show which products and options are applicable.
	3. Include the following information, as applicable:
	a. Manufacturer's catalog cuts.
	b. Manufacturer's product specifications.
	c. Standard color charts.
	d. Statement of compliance with specified referenced standards.
	e. Testing by recognized testing agency.
	f. Application of testing agency labels and seals.
	g. Notation of coordination requirements.
	h. Availability and delivery time information.

	4. For equipment, include the following in addition to the above, as applicable:
	a. Wiring diagrams showing factory-installed wiring.
	b. Printed performance curves.
	c. Operational range diagrams.
	d. Clearances required to other construction, if not indicated on accompanying Shop Drawings.

	5. Submit Product Data before or concurrent with Samples.

	C. Shop Drawings:  Prepare Project-specific information, drawn accurately to scale.  Do not base Shop Drawings on reproductions of the Contract Documents or standard printed data.
	1. Preparation:  Fully illustrate requirements in the Contract Documents.  Include the following information, as applicable:
	a. Identification of products.
	b. Schedules.
	c. Compliance with specified standards.
	d. Notation of coordination requirements.
	e. Notation of dimensions established by field measurement.
	f. Relationship and attachment to adjoining construction clearly indicated.
	g. Seal and signature of professional engineer if specified.

	2. Sheet Size:  Except for templates, patterns, and similar full-size drawings, submit Shop Drawings on sheets at least 4T8½ by 11 inches4T but no larger than 4T30 by 42 inches4T.

	D. Samples:  Submit Samples for review of kind, color, pattern, and texture for a check of these characteristics with other elements and for a comparison of these characteristics between submittal and actual component as delivered and installed.
	1. Transmit Samples that contain multiple, related components such as accessories together in one (1) submittal package.
	2. Identification:  Attach label on unexposed side of Samples that includes the following:
	a. Generic description of Sample.
	b. Product name and name of manufacturer.
	c. Sample source.
	d. Number and title of applicable Specification Section.

	3. Disposition:  Maintain sets of approved Samples at Project site, available for quality-control comparisons throughout the course of construction activity.  Sample sets may be used to determine final acceptance of construction associated with each set.
	a. Samples that may be incorporated into the Work are indicated in individual Specification Sections.  Such Samples must be in an undamaged condition at time of use.
	b. Samples not incorporated into the Work, or otherwise designated as Owner's property, are the property of Contractor.


	E. Product Schedule:  As required in individual Specification Sections, prepare a written summary indicating types of products required for the Work and their intended location.  Include the following information in tabular form:
	1. Type of product.  Include unique identifier for each product indicated in the Contract Documents.
	2. Manufacturer and product name, and model number if applicable.
	3. Number and name of room or space.
	4. Location within room or space.

	F. Subcontract List:  Prepare a written summary identifying individuals or firms proposed for each portion of the Work, including those who are to furnish products or equipment fabricated to a special design. Include the following information in tabul...
	1. Name, address, and telephone number of entity performing subcontract or supplying products.
	2. Number and title of related Specification Section(s) covered by subcontract.
	3. Drawing number and detail references, as appropriate, covered by subcontract.

	G. Qualification Data:  Prepare written information that demonstrates capabilities and experience of firm or person.  Include lists of completed projects with project names and addresses, contact information of Architects and Owners, and other informa...
	H. Welding Certificates:  Prepare written certification that welding procedures and personnel comply with requirements in the Contract Documents.  Submit record of Welding Procedure Specification and Procedure Qualification Record on American Welding ...
	I. Installer Certificates:  Submit written statements on manufacturer's letterhead certifying that Installer complies with requirements in the Contract Documents and, where required, is authorized by manufacturer for this specific Project.
	J. Manufacturer Certificates:  Submit written statements on manufacturer's letterhead certifying that manufacturer complies with requirements in the Contract Documents.  Include evidence of manufacturing experience where required.
	K. Product Certificates:  Submit written statements on manufacturer's letterhead certifying that product complies with requirements in the Contract Documents.
	L. Material Certificates:  Submit written statements on manufacturer's letterhead certifying that material complies with requirements in the Contract Documents.
	M. Material Test Reports:  Submit reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting test results of material for compliance with requirements in the Contract Documents.
	N. Product Test Reports:  Submit written reports indicating current product produced by manufacturer complies with requirements in the Contract Documents.  Base reports on evaluation of tests performed by manufacturer and witnessed by a qualified test...
	O. Research Reports:  Submit written evidence, from a model code organization acceptable to authorities having jurisdiction, that product complies with building code in effect for Project.  Include the following information:
	1. Name of evaluation organization.
	2. Date of evaluation.
	3. Time period when report is in effect.
	4. Product and manufacturers' names.
	5. Description of product.
	6. Test procedures and results.
	7. Limitations of use.

	P. Schedule of Tests and Inspections:  Comply with requirements specified in Section 014000 "Quality Requirements."
	Q. Preconstruction Test Reports:  Submit reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting results of tests performed before installation of product, for compliance with performance requireme...
	R. Compatibility Test Reports:  Submit reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting results of compatibility tests performed before installation of product.  Include written recommendati...
	S. Field Test Reports:  Submit reports indicating and interpreting results of field tests performed either during installation of product or after product is installed in its final location, for compliance with requirements in the Contract Documents.
	T. Maintenance Data:  Comply with requirements specified in Section 017823 "Operation and Maintenance Data."


	PART 3 -  EXECUTION
	3.1 CONTRACTOR'S REVIEW
	A. Action and Informational Submittals:  Review each submittal and check for coordination with other Work of the Contract and for compliance with the Contract Documents.  Note corrections and field dimensions.  Mark with approval stamp before submitti...
	B. Approval Stamp:  Stamp each submittal with a uniform, approval stamp.  Include Project name and location, submittal number, Specification Section title and number, name of reviewer, date of Contractor's approval, and statement certifying that submi...

	3.2 ARCHITECT'S AND CONSTRUCTION MANAGER’S ACTION
	A. General:  Architect and Construction Manager will not review submittals that do not bear Contractor's approval stamp and will return them without action.
	B. Action Submittals:  Architect and Construction Manager will review each submittal, make marks to indicate corrections or modifications required, and return it.  Architect and Construction Manager will stamp each submittal with an action stamp and w...
	C. Informational Submittals:  Architect and Construction Manager will review each submittal and will not return it, or will return it if it does not comply with requirements.  Architect and Construction Manager will forward each submittal to appropria...
	D. Partial submittals prepared for a portion of the Work will be reviewed when use of partial submittals has received prior approval from Architect and Construction Manager.
	E. Incomplete submittals are not acceptable, will be considered nonresponsive, and will be returned without review.
	F. Submittals not required by the Contract Documents may not be reviewed and may be discarded.



	014000 Quality Requirements 100%
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for quality assurance and quality control.
	B. Testing and inspecting services are required to verify compliance with requirements specified or indicated.  These services do not relieve Contractor of responsibility for compliance with the Contract Document requirements.
	1. Specific quality-assurance and -control requirements for individual construction activities are specified in the Sections that specify those activities.  Requirements in those Sections may also cover production of standard products.
	2. Specified tests, inspections, and related actions do not limit Contractor's other quality-assurance and -control procedures that facilitate compliance with the Contract Document requirements.
	3. Requirements for Contractor to provide quality-assurance and -control services required by Architect, Owner, Construction Manager or authorities having jurisdiction are not limited by provisions of this Section.

	C. Related Sections:
	1. Divisions 02 through 49 Sections for specific test and inspection requirements.


	1.3 DEFINITIONS
	A. Quality-Assurance Services:  Activities, actions, and procedures performed before and during execution of the Work to guard against defects and deficiencies and substantiate that proposed construction will comply with requirements.
	B. Quality-Control Services:  Tests, inspections, procedures, and related actions during and after execution of the Work to evaluate that actual products incorporated into the Work and completed construction comply with requirements.  Services do not ...
	C. Mockups:  Full size physical assemblies that are constructed on-site.  Mockups are constructed to verify selections made under sample submittals; to demonstrate aesthetic effects and, where indicated, qualities of materials and execution; to review...
	1. Laboratory Mockups:  Full-size, physical assemblies constructed at testing facility to verify performance characteristics.
	2. Integrated Exterior Mockups:  Mockups of the exterior envelope erected separately from the building but on the project site, consisting of multiple products, assemblies and subassemblies.
	3. Room Mockups:  Mockups of typical interior spaces complete with wall, floor, and ceiling finishes, doors, windows, millwork, casework, specialties, furnishings and equipment, and lighting.

	D. Preconstruction Testing:  Tests and inspections performed specifically for the Project before products and materials are incorporated into the Work to verify performance or compliance with specified criteria.
	E. Product Testing:  Tests and inspections that are performed by an NRTL, an NVLAP, or a testing agency qualified to conduct product testing and acceptable to authorities having jurisdiction, to establish product performance and compliance with specif...
	F. Source Quality-Control Testing:  Tests and inspections that are performed at the source, i.e., plant, mill, factory, or shop.
	G. Field Quality-Control Testing:  Tests and inspections that are performed on-site for installation of the Work and for completed Work.
	H. Testing Agency:  An entity engaged to perform specific tests, inspections, or both.  Testing laboratory shall mean the same as testing agency.
	I. Installer/Applicator/Erector:  Contractor or another entity engaged by Contractor as an employee, Subcontractor, or Sub-subcontractor, to perform a particular construction operation, including installation, erection, application, and similar operat...
	1. Use of trade-specific terminology in referring to a trade or entity does not require that certain construction activities be performed by accredited or unionized individuals, or that requirements specified apply exclusively to specific trade or tra...

	J. Experienced:  When used with an entity or individual, "experienced" means having successfully completed a minimum of five (5) previous projects similar in nature, size, and extent to this Project; being familiar with special requirements indicated;...

	1.4 CONFLICTING REQUIREMENTS
	A. Referenced Standards:  If compliance with two (2) or more standards is specified and the standards establish different or conflicting requirements for minimum quantities or quality levels, comply with the most stringent requirement.  Refer conflict...
	B. Minimum Quantity or Quality Levels:  The quantity or quality level shown or specified shall be the minimum provided or performed.  The actual installation may comply exactly with the minimum quantity or quality specified, or it may exceed the minim...

	1.5 ACTION SUBMITTALS
	A. Shop Drawings:  For mockups, provide plans, sections, and elevations, indicating materials and size of mockup construction.
	1. Indicate manufacturer and model number of individual components.
	2. Provide axonometric drawings for conditions difficult to illustrate in two (2) dimensions.


	1.6 INFORMATIONAL SUBMITTALS
	A. Contractor's Quality-Control Plan:  For quality-assurance and quality-control activities and responsibilities.
	B. Contractor's Quality-Control Manager Qualifications:  For supervisory personnel.
	C. Contractor's Statement of Responsibility:  When required by authorities having jurisdiction, submit copy of written statement of responsibility sent to authorities having jurisdiction before starting work on the following systems.
	1. Seismic-force resisting system, designated seismic system, or component listed in the designated seismic system quality assurance plan prepared by the Architect.

	D. Testing Agency Qualifications:  For testing agencies specified in "Quality Assurance" Article to demonstrate their capabilities and experience.  Include proof of qualifications in the form of a recent report on the inspection of the testing agency ...
	E. Schedule of Tests and Inspections:  Prepare in tabular form and include the following:
	1. Specification Section number and title.
	2. Entity responsible for performing tests and inspections.
	3. Description of test and inspection.
	4. Identification of applicable standards.
	5. Identification of test and inspection methods.
	6. Number of tests and inspections required.
	7. Time schedule or time span for tests and inspections.
	8. Requirements for obtaining samples.
	9. Unique characteristics of each quality-control service.


	1.7 CONTRACTOR'S QUALITY-CONTROL PLAN
	A. Quality-Control Plan, General:  Submit quality-control plan within ten (10) days of Notice to Proceed, and not less than five (5) days prior to preconstruction conference.  Submit in format acceptable to Architect.  Identify personnel, procedures, ...
	B. Quality-Control Personnel Qualifications:  Engage qualified full-time personnel trained and experienced in managing and executing quality-assurance and quality-control procedures similar in nature and extent to those required for Project.
	1. Project quality-control manager shall UnotU have other Project responsibilities.

	C. Submittal Procedure:  Describe procedures for ensuring compliance with requirements through review and management of submittal process.  Indicate qualifications of personnel responsible for submittal review.
	D. Testing and Inspection:  Include in quality-control plan a comprehensive schedule of Work requiring testing or inspection, including the following:
	1. Contractor-performed tests and inspections including subcontractor-performed tests and inspections.  Include required tests and inspections and Contractor-elected tests and inspections.
	2. Special inspections required by authorities having jurisdiction and indicated on the "Statement of Special Inspections."
	3. Owner-performed tests and inspections indicated in the Contract Documents.

	E. Continuous Inspection of Workmanship:  Describe process for continuous inspection during construction to identify and correct deficiencies in workmanship in addition to testing and inspection specified.  Indicate types of corrective actions to be r...
	F. Monitoring and Documentation:  Maintain testing and inspection reports including log of approved and rejected results.  Include work Architect has indicated as nonconforming or defective.  Indicate corrective actions taken to bring nonconforming wo...

	1.8 REPORTS AND DOCUMENTS
	A. Test and Inspection Reports:  Prepare and submit certified written reports specified in other Sections.  Include the following:
	1. Date of issue.
	2. Project title and number.
	3. Name, address, and telephone number of testing agency.
	4. Dates and locations of samples and tests or inspections.
	5. Names of individuals making tests and inspections.
	6. Description of the Work and test and inspection method.
	7. Identification of product and Specification Section.
	8. Complete test or inspection data.
	9. Test and inspection results and an interpretation of test results.
	10. Record of temperature and weather conditions at time of sample taking and testing and inspecting.
	11. Comments or professional opinion on whether tested or inspected Work complies with the Contract Document requirements.
	12. Name and signature of laboratory inspector.
	13. Recommendations on retesting and reinspecting.

	B. Manufacturer's Technical Representative's Field Reports:  Prepare written information documenting manufacturer's technical representative's tests and inspections specified in other Sections.  Include the following:
	1. Name, address, and telephone number of technical representative making report.
	2. Statement on condition of substrates and their acceptability for installation of product.
	3. Statement that products at Project site comply with requirements.
	4. Summary of installation procedures being followed, whether they comply with requirements and, if not, what corrective action was taken.
	5. Results of operational and other tests and a statement of whether observed performance complies with requirements.
	6. Statement whether conditions, products, and installation will affect warranty.
	7. Other required items indicated in individual Specification Sections.

	C. Factory-Authorized Service Representative's Reports:  Prepare written information documenting manufacturer's factory-authorized service representative's tests and inspections specified in other Sections.  Include the following:
	1. Name, address, and telephone number of factory-authorized service representative making report.
	2. Statement that equipment complies with requirements.
	3. Results of operational and other tests and a statement of whether observed performance complies with requirements.
	4. Statement whether conditions, products, and installation will affect warranty.
	5. Other required items indicated in individual Specification Sections.

	D. Permits, Licenses, and Certificates:  For Owner's records, submit copies of permits, licenses, certifications, inspection reports, releases, jurisdictional settlements, notices, receipts for fee payments, judgments, correspondence, records, and sim...

	1.9 QUALITY ASSURANCE
	A. General:  Qualifications paragraphs in this article establish the minimum qualification levels required; individual Specification Sections specify additional requirements.
	B. Manufacturer Qualifications:  A firm experienced in manufacturing products or systems similar to those indicated for this Project and with a record of successful in-service performance, as well as sufficient production capacity to produce required ...
	C. Fabricator Qualifications:  A firm experienced in producing products similar to those indicated for this Project and with a record of successful in-service performance, as well as sufficient production capacity to produce required units.
	D. Installer Qualifications:  A firm or individual experienced in installing, erecting, or assembling work similar in material, design, and extent to that indicated for this Project, whose work has resulted in construction with a record of successful ...
	E. Professional Engineer Qualifications:  A professional engineer who is legally qualified to practice in jurisdiction where Project is located and who is experienced in providing engineering services of the kind indicated.  Engineering services are d...
	F. Specialists:  Certain Specification Sections require that specific construction activities shall be performed by entities who are recognized experts in those operations.  Specialists shall satisfy qualification requirements indicated and shall be e...
	1. Requirements of authorities having jurisdiction shall supersede requirements for specialists.

	G. Testing Agency Qualifications:  An NRTL, an NVLAP, or an independent agency with the experience and capability to conduct testing and inspecting indicated, as documented according to ASTM E 329; and with additional qualifications specified in indiv...
	1. NRTL:  A nationally recognized testing laboratory according to 29 CFR 1910.7.
	2. NVLAP:  A testing agency accredited according to NIST's National Voluntary Laboratory Accreditation Program.

	H. Manufacturer's Technical Representative Qualifications:  An authorized representative of manufacturer who is trained and approved by manufacturer to observe and inspect installation of manufacturer's products that are similar in material, design, a...
	I. Factory-Authorized Service Representative Qualifications:  An authorized representative of manufacturer who is trained and approved by manufacturer to inspect installation of manufacturer's products that are similar in material, design, and extent ...
	J. Mockups:  Before installing portions of the Work requiring mockups, build mockups for each form of construction and finish required to comply with the following requirements, using materials indicated for the completed Work:
	1. Build mockups in location and of size indicated or, if not indicated, as directed by Architect or Construction Manager.
	2. Notify Architect and Construction Manager seven (7) days in advance of dates and times when mockups will be constructed.
	3. Employ supervisory personnel who will oversee mockup construction.  Employ workers that will be employed during the construction at the Project.
	4. Demonstrate the proposed range of aesthetic effects and workmanship.
	5. Obtain Architect's and Construction Manager’s approval of mockups before starting work, fabrication, or construction.
	a. Allow seven (7) days for initial review and each re-review of each mockup.

	6. Maintain mockups during construction in an undisturbed condition as a standard for judging the completed Work.
	7. Demolish and remove mockups when directed, unless otherwise indicated.

	K. Integrated Exterior Mockups:  Construct integrated exterior mockup in accordance with approved Shop Drawings.  Coordinate installation of exterior envelope materials and products for which mockups are required in individual specification sections, ...

	1.10 QUALITY CONTROL
	A. Owner Responsibilities:  Where quality-control services are indicated as Owner's responsibility, Owner will engage a qualified testing agency to perform these services.
	1. Owner will furnish Contractor with names, addresses, and telephone numbers of testing agencies engaged and a description of types of testing and inspecting they are engaged to perform.
	2. Payment for these services will be made from testing and inspecting allowances, as authorized by Change Orders.
	3. Costs for retesting and reinspecting construction that replaces or is necessitated by work that failed to comply with the Contract Documents will be charged to Contractor, and the Contract Sum will be adjusted by Change Order.

	B. Contractor Responsibilities:  Tests and inspections not explicitly assigned to Owner are Contractor's responsibility.  Perform additional quality-control activities required to verify that the Work complies with requirements, whether specified or not.
	1. Unless otherwise indicated, provide quality-control services specified and those required by authorities having jurisdiction.  Perform quality-control services required of Contractor by authorities having jurisdiction, whether specified or not.
	2. Where services are indicated as Contractor's responsibility, engage a qualified testing agency to perform these quality-control services.
	a. Contractor shall not employ same entity engaged by Owner, unless agreed to in writing by Owner.

	3. Notify testing agencies at least twenty-four (24) hours in advance of time when Work that requires testing or inspecting will be performed.
	4. Where quality-control services are indicated as Contractor's responsibility, submit a certified written report, in duplicate, of each quality-control service.
	5. Testing and inspecting requested by Contractor and not required by the Contract Documents are Contractor's responsibility.
	6. Submit additional copies of each written report directly to authorities having jurisdiction, when they so direct.

	C. Manufacturer's Field Services:  Where indicated, engage a factory-authorized service representative to inspect field-assembled components and equipment installation, including service connections.  Report results in writing as specified in Section ...
	D. Manufacturer's Technical Services:  Where indicated, engage a manufacturer's technical representative to observe and inspect the Work.  Manufacturer's technical representative's services include participation in preinstallation conferences, examina...
	E. Retesting/Reinspecting:  Regardless of whether original tests or inspections were Contractor's responsibility, provide quality-control services, including retesting and reinspecting, for construction that replaced Work that failed to comply with th...
	F. Testing Agency Responsibilities:  Cooperate with Architect, Construction Manager and Contractor in performance of duties.  Provide qualified personnel to perform required tests and inspections.
	1. Notify Architect, Construction Manager and Contractor promptly of irregularities or deficiencies observed in the Work during performance of its services.
	2. Determine the location from which test samples will be taken and in which in-situ tests are conducted.
	3. Conduct and interpret tests and inspections and state in each report whether tested and inspected work complies with or deviates from requirements.
	4. Submit a certified written report, in duplicate, of each test, inspection, and similar quality-control service through Contractor.
	5. Do not release, revoke, alter, or increase the Contract Document requirements or approve or accept any portion of the Work.
	6. Do not perform any duties of Contractor.

	G. Associated Services:  Cooperate with agencies performing required tests, inspections, and similar quality-control services, and provide reasonable auxiliary services as requested.  Notify agency sufficiently in advance of operations to permit assig...
	1. Access to the Work.
	2. Incidental labor and facilities necessary to facilitate tests and inspections.
	3. Adequate quantities of representative samples of materials that require testing and inspecting.  Assist agency in obtaining samples.
	4. Facilities for storage and field curing of test samples.
	5. Delivery of samples to testing agencies.
	6. Preliminary design mix proposed for use for material mixes that require control by testing agency.
	7. Security and protection for samples and for testing and inspecting equipment at Project site.

	H. Coordination:  Coordinate sequence of activities to accommodate required quality-assurance and -control services with a minimum of delay and to avoid necessity of removing and replacing construction to accommodate testing and inspecting.
	1. Schedule times for tests, inspections, obtaining samples, and similar activities.

	I. Schedule of Tests and Inspections:  Prepare a schedule of tests, inspections, and similar quality-control services required by the Contract Documents Coordinate and submit concurrently with Contractor's construction schedule.  Update as the Work pr...
	1. Distribution:  Distribute schedule to Owner, Architect, Construction Manager, testing agencies, and each party involved in performance of portions of the Work where tests and inspections are required.


	1.11 SPECIAL TESTS AND INSPECTIONS
	A. Special Tests and Inspections:  Conducted by a qualified testing agency as required by authorities having jurisdiction, as indicated in individual Specification Sections, and as follows:
	1. Verifying that manufacturer maintains detailed fabrication and quality-control procedures and reviewing the completeness and adequacy of those procedures to perform the Work.
	2. Notifying Architect, Construction Manager and Contractor promptly of irregularities and deficiencies observed in the Work during performance of its services.
	3. Submitting a certified written report of each test, inspection, and similar quality-control service to Architect through Construction Manager, Contractor and to authorities having jurisdiction.
	4. Submitting a final report of special tests and inspections at Substantial Completion, which includes a list of unresolved deficiencies.
	5. Interpreting tests and inspections and stating in each report whether tested and inspected work complies with or deviates from the Contract Documents.
	6. Retesting and reinspecting corrected work.



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 TEST AND INSPECTION LOG
	A. Prepare a record of tests and inspections.  Include the following:
	1. Date test or inspection was conducted.
	2. Description of the Work tested or inspected.
	3. Date test or inspection results were transmitted to Architect.
	4. Identification of testing agency or special inspector conducting test or inspection.

	B. Maintain log at Project site.  Post changes and modifications as they occur.  Provide access to test and inspection log for Architect's and Construction Manager’s reference during normal working hours.

	3.2 REPAIR AND PROTECTION
	A. General:  On completion of testing, inspecting, sample taking, and similar services, repair damaged construction and restore substrates and finishes.
	1. Provide materials and comply with installation requirements specified in other Specification Sections or matching existing substrates and finishes.  Restore patched areas and extend restoration into adjoining areas with durable seams that are as in...

	B. Protect construction exposed by or for quality-control service activities.
	C. Repair and protection are Contractor's responsibility, regardless of the assignment of responsibility for quality-control services.



	014200 References 100%
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 DEFINITIONS
	A. General: Basic Contract definitions are included in the Conditions of the Contract.
	B. "Approved": When used to convey Architect's action on Contractor's submittals, applications, and requests, "approved" is limited to Architect's duties and responsibilities as stated in the Conditions of the Contract.
	C. "Directed": A command or instruction by Architect. Other terms including "requested," "authorized," "selected," "required," and "permitted" have the same meaning as "directed."
	D. "Indicated": Requirements expressed by graphic representations or in written form on Drawings, in Specifications, and in other Contract Documents. Other terms including "shown," "noted," "scheduled," and "specified" have the same meaning as "indica...
	E. "Regulations": Laws, ordinances, statutes, and lawful orders issued by authorities having jurisdiction, and rules, conventions, and agreements within the construction industry that control performance of the Work.
	F. "Furnish": Supply and deliver to Project site, ready for unloading, unpacking, assembly, installation, and similar operations.
	G. "Install": Unload, temporarily store, unpack, assemble, erect, place, anchor, apply, work to dimension, finish, cure, protect, clean, and similar operations at Project site.
	H. "Provide": Furnish and install, complete and ready for the intended use.
	I. "Project Site": Space available for performing construction activities. The extent of Project site is shown on Drawings and may or may not be identical with the description of the land on which Project is to be built.

	1.3 INDUSTRY STANDARDS
	A. Applicability of Standards: Unless the Contract Documents include more stringent requirements, applicable construction industry standards have the same force and effect as if bound or copied directly into the Contract Documents to the extent refere...
	B. Publication Dates: Comply with standards in effect as of date of the Contract Documents unless otherwise indicated.
	C. Copies of Standards: Each entity engaged in construction on Project should be familiar with industry standards applicable to its construction activity. Copies of applicable standards are not bound with the Contract Documents.
	1. Where copies of standards are needed to perform a required construction activity, obtain copies directly from publication source.


	1.4 ABBREVIATIONS AND ACRONYMS
	A. Industry Organizations: Where abbreviations and acronyms are used in Specifications or other Contract Documents, they shall mean the recognized name of the entities indicated in Gale's "Encyclopedia of Associations: National Organizations of the U....
	B. Industry Organizations: Where abbreviations and acronyms are used in Specifications or other Contract Documents, they shall mean the recognized name of the entities in the following list. This information is subject to change and is believed to be ...
	1. AABC - Associated Air Balance Council; 5TUwww.aabc.comU5T.
	2. AAMA - American Architectural Manufacturers Association; 5TUwww.aamanet.orgU5T.
	3. AAPFCO - Association of American Plant Food Control Officials; 5TUwww.aapfco.orgU5T.
	4. AASHTO - American Association of State Highway and Transportation Officials; 5TUwww.transportation.orgU5T.
	5. AATCC - American Association of Textile Chemists and Colorists; 5TUwww.aatcc.orgU5T.
	6. ABMA - American Bearing Manufacturers Association; 5TUwww.americanbearings.orgU5T.
	7. ABMA - American Boiler Manufacturers Association; 5TUwww.abma.comU5T.
	8. ACI - American Concrete Institute; (Formerly: ACI International); 5TUwww.abma.comU5T.
	9. ACPA - American Concrete Pipe Association; 5TUwww.concrete-pipe.orgU5T.
	10. AEIC - Association of Edison Illuminating Companies, Inc. (The); 5TUwww.aeic.orgU5T.
	11. AF&PA - American Forest & Paper Association; 5TUwww.afandpa.orgU5T.
	12. AGA - American Gas Association; 5TUwww.aga.orgU5T.
	13. AHAM - Association of Home Appliance Manufacturers; 5TUwww.aham.orgU5T.
	14. AHRI - Air-Conditioning, Heating, and Refrigeration Institute (The); 5TUwww.ahrinet.orgU5T.
	15. AI - Asphalt Institute; 5TUwww.asphaltinstitute.orgU5T.
	16. AIA - American Institute of Architects (The); 5TUwww.aia.orgU5T.
	17. AISC - American Institute of Steel Construction; 5TUwww.aisc.orgU5T.
	18. AISI - American Iron and Steel Institute; 5TUwww.steel.orgU5T.
	19. AITC - American Institute of Timber Construction; 5TUwww.aitc-glulam.orgU5T.
	20. AMCA - Air Movement and Control Association International, Inc.; 5TUwww.amca.orgU5T.
	21. ANSI - American National Standards Institute; 5TUwww.ansi.orgU5T.
	22. AOSA - Association of Official Seed Analysts, Inc.; 5TUwww.aosaseed.comU5T.
	23. APA - APA - The Engineered Wood Association; 5TUwww.apawood.orgU5T.
	24. APA - Architectural Precast Association; 5TUwww.archprecast.orgU5T.
	25. API - American Petroleum Institute; 5TUwww.api.orgU5T.
	26. ARI - Air-Conditioning & Refrigeration Institute; (See AHRI).
	27. ARI - American Refrigeration Institute; (See AHRI).
	28. ARMA - Asphalt Roofing Manufacturers Association; 5TUwww.asphaltroofing.orgU5T.
	29. ASCE - American Society of Civil Engineers; 5TUwww.asce.orgU5T.
	30. ASCE/SEI - American Society of Civil Engineers/Structural Engineering Institute; (See ASCE).
	31. ASHRAE - American Society of Heating, Refrigerating and Air-Conditioning Engineers; 5TUwww.ashrae.orgU5T.
	32. ASME - ASME International; (American Society of Mechanical Engineers); 5TUwww.asme.orgU5T.
	33. ASSE - American Society of Safety Engineers (The); 5TUwww.asse.orgU5T.
	34. ASSE - American Society of Sanitary Engineering; 5TUwww.asse-plumbing.orgU5T.
	35. ASTM - ASTM International; 5TUwww.astm.orgU5T.
	36. ATIS - Alliance for Telecommunications Industry Solutions; 5TUwww.atis.orgU5T.
	37. AWEA - American Wind Energy Association; 5TUwww.awea.orgU5T.
	38. AWI - Architectural Woodwork Institute; 5TUwww.awinet.orgU5T.
	39. AWMAC - Architectural Woodwork Manufacturers Association of Canada; 5TUwww.awmac.comU5T.
	40. AWPA - American Wood Protection Association; 5TUwww.awpa.comU5T.
	41. AWS - American Welding Society; 5TUwww.aws.orgU5T.
	42. AWWA - American Water Works Association; 5TUwww.awwa.orgU5T.
	43. BHMA - Builders Hardware Manufacturers Association; 5TUwww.buildershardware.comU5T.
	44. BIA - Brick Industry Association (The); 5TUwww.gobrick.comU5T.
	45. BICSI - BICSI, Inc.; 5TUwww.bicsi.orgU5T.
	46. BIFMA - BIFMA International; (Business and Institutional Furniture Manufacturer's Association); 5TUwww.bifma.orgU5T.
	47. BISSC - Baking Industry Sanitation Standards Committee; 5TUwww.bissc.orgU5T.
	48. BWF - Badminton World Federation; (Formerly: International Badminton Federation); 5TUwww.bissc.orgU5T.
	49. CDA - Copper Development Association; 5TUwww.copper.orgU5T.
	50. CEA - Canadian Electricity Association; 5TUwww.electricity.caU5T.
	51. CEA - Consumer Electronics Association; 5TUwww.ce.orgU5T.
	52. CFFA - Chemical Fabrics and Film Association, Inc.; 5TUwww.chemicalfabricsandfilm.comU5T.
	53. CFSEI - Cold-Formed Steel Engineers Institute; 5TUwww.cfsei.orgU5T.
	54. CGA - Compressed Gas Association; 5TUwww.cganet.comU5T.
	55. CIMA - Cellulose Insulation Manufacturers Association; 5TUwww.cellulose.orgU5T.
	56. CISCA - Ceilings & Interior Systems Construction Association; 5TUwww.cisca.orgU5T.
	57. CISPI - Cast Iron Soil Pipe Institute; 5TUwww.cispi.orgU5T.
	58. CLFMI - Chain Link Fence Manufacturers Institute; 5TUwww.chainlinkinfo.orgU5T.
	59. CPA - Composite Panel Association; 5TUwww.pbmdf.comU5T.
	60. CRI - Carpet and Rug Institute (The); 5TUwww.carpet-rug.orgU5T.
	61. CRRC - Cool Roof Rating Council; 5TUwww.coolroofs.orgU5T.
	62. CRSI - Concrete Reinforcing Steel Institute; 5TUwww.crsi.orgU5T.
	63. CSA - Canadian Standards Association; 5TUwww.csa.caU5T.
	64. CSA - CSA International; (Formerly: IAS - International Approval Services); 5TUwww.csa-international.orgU5T.
	65. CSI - Construction Specifications Institute (The); 5TUwww.csinet.orgU5T.
	66. CSSB - Cedar Shake & Shingle Bureau; 5TUwww.cedarbureau.orgU5T.
	67. CTI - Cooling Technology Institute; (Formerly: Cooling Tower Institute); 5TUwww.cti.orgU5T.
	68. CWC - Composite Wood Council; (See CPA).
	69. DASMA - Door and Access Systems Manufacturers Association; 5TUwww.dasma.comU5T.
	70. DHI - Door and Hardware Institute; 5TUwww.dhi.orgU5T.
	71. ECA - Electronic Components Association; (See ECIA).
	72. ECAMA - Electronic Components Assemblies & Materials Association; (See ECIA).
	73. ECIA - Electronic Components Industry Association; 5TUwww.eciaonline.orgU5T.
	74. EIA - Electronic Industries Alliance; (See TIA).
	75. EIMA - EIFS Industry Members Association; 5TUwww.eima.comU5T.
	76. EJMA - Expansion Joint Manufacturers Association, Inc.; 5TUwww.ejma.orgU5T.
	77. ESD - ESD Association; (Electrostatic Discharge Association); 5TUwww.esda.orgU5T.
	78. ESTA - Entertainment Services and Technology Association; (See PLASA).
	79. EVO - Efficiency Valuation Organization; 5TUwww.evo-world.orgU5T.
	80. FCI - Fluid Controls Institute; 5TUwww.fluidcontrolsinstitute.orgU5T.
	81. FIBA - Federation Internationale de Basketball; (The International Basketball Federation); 5TUwww.fiba.comU5T.
	82. FIVB - Federation Internationale de Volleyball; (The International Volleyball Federation); 5TUwww.fivb.orgU5T.
	83. FM Approvals - FM Approvals LLC; 5TUwww.fmglobal.comU5T.
	84. FM Global - FM Global; (Formerly: FMG - FM Global); 5TUwww.fmglobal.comU5T.
	85. FRSA - Florida Roofing, Sheet Metal & Air Conditioning Contractors Association, Inc.; 5TUwww.floridaroof.comU5T.
	86. FSA - Fluid Sealing Association; 5TUwww.fluidsealing.comU5T.
	87. FSC - Forest Stewardship Council U.S.; 5TUwww.fscus.orgU5T.
	88. GA - Gypsum Association; 5TUwww.gypsum.orgU5T.
	89. GANA - Glass Association of North America; 5TUwww.glasswebsite.comU5T.
	90. GS - Green Seal; 5TUwww.greenseal.orgU5T.
	91. HI - Hydraulic Institute; 5TUwww.pumps.orgU5T.
	92. HI/GAMA - Hydronics Institute/Gas Appliance Manufacturers Association; (See AHRI).
	93. HMMA - Hollow Metal Manufacturers Association; (See NAAMM).
	94. HPVA - Hardwood Plywood & Veneer Association; 5TUwww.hpva.orgU5T.
	95. HPW - H. P. White Laboratory, Inc.; 5TUwww.hpwhite.comU5T.
	96. IAPSC - International Association of Professional Security Consultants; 5TUwww.iapsc.orgU5T.
	97. IAS - International Accreditation Service; 5TUwww.iasonline.orgU5T.
	98. IAS - International Approval Services; (See CSA).
	99. ICBO - International Conference of Building Officials; (See ICC).
	100. ICC - International Code Council; 5TUwww.iccsafe.orgU5T.
	101. ICEA - Insulated Cable Engineers Association, Inc.; 5TUwww.icea.netU5T.
	102. ICPA - International Cast Polymer Alliance; 5TUwww.icpa-hq.orgU5T.
	103. ICRI - International Concrete Repair Institute, Inc.; 5TUwww.icri.orgU5T.
	104. IEC - International Electrotechnical Commission; 5TUwww.iec.chU5T.
	105. IEEE - Institute of Electrical and Electronics Engineers, Inc. (The); 5TUwww.ieee.orgU5T.
	106. IES - Illuminating Engineering Society; (Formerly: Illuminating Engineering Society of North America); 5TUwww.ies.orgU5T.
	107. IESNA - Illuminating Engineering Society of North America; (See IES).
	108. IEST - Institute of Environmental Sciences and Technology; 5TUwww.iest.orgU5T.
	109. IGMA - Insulating Glass Manufacturers Alliance; 5TUwww.igmaonline.orgU5T.
	110. IGSHPA - International Ground Source Heat Pump Association; 5TUwww.igshpa.okstate.eduU5T.
	111. ILI - Indiana Limestone Institute of America, Inc.; 5TUwww.iliai.comU5T.
	112. Intertek - Intertek Group; (Formerly: ETL SEMCO; Intertek Testing Service NA); 5TUwww.intertek.comU5T.
	113. ISA - International Society of Automation (The); (Formerly: Instrumentation, Systems, and Automation Society); 5TUwww.isa.orgU5T.
	114. ISAS - Instrumentation, Systems, and Automation Society (The); (See ISA).
	115. ISFA - International Surface Fabricators Association; (Formerly: International Solid Surface Fabricators Association); 5TUwww.isfanow.orgU5T.
	116. ISO - International Organization for Standardization; 5TUwww.iso.orgU5T.
	117. ISSFA - International Solid Surface Fabricators Association; (See ISFA).
	118. ITU - International Telecommunication Union; 5TUwww.itu.int/homeU5T.
	119. KCMA - Kitchen Cabinet Manufacturers Association; 5TUwww.kcma.orgU5T.
	120. LMA - Laminating Materials Association; (See CPA).
	121. LPI - Lightning Protection Institute; 5TUwww.lightning.orgU5T.
	122. MBMA - Metal Building Manufacturers Association; 5TUwww.mbma.comU5T.
	123. MCA - Metal Construction Association; 5TUwww.metalconstruction.orgU5T.
	124. MFMA - Maple Flooring Manufacturers Association, Inc.; 5TUwww.maplefloor.orgU5T.
	125. MFMA - Metal Framing Manufacturers Association, Inc.; 5TUwww.metalframingmfg.orgU5T.
	126. MHIA - Material Handling Industry of America; 5TUwww.mhia.orgU5T.
	127. MIA - Marble Institute of America; 5TUwww.marble-institute.comU5T.
	128. MMPA - Moulding & Millwork Producers Association; 5TUwww.wmmpa.comU5T.
	129. MPI - Master Painters Institute; 5TUwww.paintinfo.comU5T.
	130. MSS - Manufacturers Standardization Society of The Valve and Fittings Industry Inc.; 5TUwww.mss-hq.orgU5T.
	131. NAAMM - National Association of Architectural Metal Manufacturers; 5TUwww.naamm.orgU5T.
	132. NACE - NACE International; (National Association of Corrosion Engineers International); 5TUwww.nace.orgU5T.
	133. NADCA - National Air Duct Cleaners Association; 5TUwww.nadca.comU5T.
	134. NAIMA - North American Insulation Manufacturers Association; 5TUwww.naima.orgU5T.
	135. NBGQA - National Building Granite Quarries Association, Inc.; 5TUwww.nbgqa.comU5T.
	136. NBI - New Buildings Institute; 5TUwww.newbuildings.orgU5T.
	137. NCAA - National Collegiate Athletic Association (The); 5TUwww.ncaa.orgU5T.
	138. NCMA - National Concrete Masonry Association; 5TUwww.ncma.orgU5T.
	139. NEBB - National Environmental Balancing Bureau; 5TUwww.nebb.orgU5T.
	140. NECA - National Electrical Contractors Association; 5TUwww.necanet.orgU5T.
	141. NeLMA - Northeastern Lumber Manufacturers Association; 5TUwww.nelma.orgU5T.
	142. NEMA - National Electrical Manufacturers Association; 5TUwww.nema.orgU5T.
	143. NETA - InterNational Electrical Testing Association; 5TUwww.netaworld.orgU5T.
	144. NFHS - National Federation of State High School Associations; 5TUwww.nfhs.orgU5T.
	145. NFPA - National Fire Protection Association; 5TUwww.nfpa.orgU5T.
	146. NFPA - NFPA International; (See NFPA).
	147. NFRC - National Fenestration Rating Council; 5TUwww.nfrc.orgU5T.
	148. NHLA - National Hardwood Lumber Association; 5TUwww.nhla.comU5T.
	149. NLGA - National Lumber Grades Authority; 5TUwww.nlga.orgU5T.
	150. NOFMA - National Oak Flooring Manufacturers Association; (See NWFA).
	151. NOMMA - National Ornamental & Miscellaneous Metals Association; 5TUwww.nomma.orgU5T.
	152. NRCA - National Roofing Contractors Association; 5TUwww.nrca.netU5T.
	153. NRMCA - National Ready Mixed Concrete Association; 5TUwww.nrmca.orgU5T.
	154. NSF - NSF International; 5TUwww.nsf.orgU5T.
	155. NSPE - National Society of Professional Engineers; 5TUwww.nspe.orgU5T.
	156. NSSGA - National Stone, Sand & Gravel Association; 5TUwww.nssga.orgU5T.
	157. NTMA - National Terrazzo & Mosaic Association, Inc. (The); 5TUwww.ntma.comU5T.
	158. NWFA - National Wood Flooring Association; 5TUwww.nwfa.orgU5T.
	159. PCI - Precast/Prestressed Concrete Institute; 5TUwww.pci.orgU5T.
	160. PDI - Plumbing & Drainage Institute; 5TUwww.pdionline.orgU5T.
	161. PLASA - PLASA; (Formerly: ESTA - Entertainment Services and Technology Association); 5TUwww.plasa.orgU5T.
	162. RCSC - Research Council on Structural Connections; 5TUwww.boltcouncil.orgU5T.
	163. RFCI - Resilient Floor Covering Institute; 5TUwww.rfci.comU5T.
	164. RIS - Redwood Inspection Service; 5TUwww.redwoodinspection.comU5T.
	165. SAE - SAE International; 5TUwww.sae.orgU5T.
	166. SCTE - Society of Cable Telecommunications Engineers; 5TUwww.scte.orgU5T.
	167. SDI - Steel Deck Institute; 5TUwww.sdi.orgU5T.
	168. SDI - Steel Door Institute; 5TUwww.steeldoor.orgU5T.
	169. SEFA - Scientific Equipment and Furniture Association (The); 5TUwww.sefalabs.comU5T.
	170. SEI/ASCE - Structural Engineering Institute/American Society of Civil Engineers; (See ASCE).
	171. SIA - Security Industry Association; 5TUwww.siaonline.orgU5T.
	172. SJI - Steel Joist Institute; 5TUwww.steeljoist.orgU5T.
	173. SMA - Screen Manufacturers Association; 5TUwww.smainfo.orgU5T.
	174. SMACNA - Sheet Metal and Air Conditioning Contractors' National Association; 5TUwww.smacna.orgU5T.
	175. SMPTE - Society of Motion Picture and Television Engineers; 5TUwww.smpte.orgU5T.
	176. SPFA - Spray Polyurethane Foam Alliance; 5TUwww.sprayfoam.orgU5T.
	177. SPIB - Southern Pine Inspection Bureau; 5TUwww.spib.orgU5T.
	178. SPRI - Single Ply Roofing Industry; 5TUwww.spri.orgU5T.
	179. SRCC - Solar Rating & Certification Corporation; 5TUwww.solar-rating.orgU5T.
	180. SSINA - Specialty Steel Industry of North America; 5TUwww.ssina.comU5T.
	181. SSPC - SSPC: The Society for Protective Coatings; 5TUwww.sspc.orgU5T.
	182. STI - Steel Tank Institute; 5TUwww.steeltank.comU5T.
	183. SWI - Steel Window Institute; 5TUwww.steelwindows.comU5T.
	184. SWPA - Submersible Wastewater Pump Association; 5TUwww.swpa.orgU5T.
	185. TCA - Tilt-Up Concrete Association; 5TUwww.tilt-up.orgU5T.
	186. TCNA - Tile Council of North America, Inc.; 5TUwww.tileusa.comU5T.
	187. TEMA - Tubular Exchanger Manufacturers Association, Inc.; 5TUwww.tema.orgU5T.
	188. TIA - Telecommunications Industry Association (The); (Formerly: TIA/EIA - Telecommunications Industry Association/Electronic Industries Alliance); 5TUwww.tiaonline.orgU5T.
	189. TIA/EIA - Telecommunications Industry Association/Electronic Industries Alliance; (See TIA).
	190. TMS - The Masonry Society; 5TUwww.masonrysociety.orgU5T.
	191. TPI - Truss Plate Institute; 5TUwww.tpinst.orgU5T.
	192. TPI - Turfgrass Producers International; 5TUwww.turfgrasssod.orgU5T.
	193. TRI - Tile Roofing Institute; 5TUwww.tileroofing.orgU5T.
	194. UL - Underwriters Laboratories Inc.; 5TUwww.ul.comU5T.
	195. UNI - Uni-Bell PVC Pipe Association; 5TUwww.uni-bell.orgU5T.
	196. USAV - USA Volleyball; 5TUwww.usavolleyball.orgU5T.
	197. USGBC - U.S. Green Building Council; 5TUwww.usgbc.orgU5T.
	198. USITT - United States Institute for Theatre Technology, Inc.; 5TUwww.usitt.orgU5T.
	199. WASTEC - Waste Equipment Technology Association; 5TUwww.wastec.orgU5T.
	200. WCLIB - West Coast Lumber Inspection Bureau; 5TUwww.wclib.orgU5T.
	201. WCMA - Window Covering Manufacturers Association; 5TUwww.wcmanet.orgU5T.
	202. WDMA - Window & Door Manufacturers Association; 5TUwww.wdma.comU5T.
	203. WI - Woodwork Institute; 5TUwww.wicnet.orgU5T.
	204. WSRCA - Western States Roofing Contractors Association; 5TUwww.wsrca.comU5T.
	205. WWPA - Western Wood Products Association; 5TUwww.wwpa.orgU5T.

	C. Code Agencies: Where abbreviations and acronyms are used in Specifications or other Contract Documents, they shall mean the recognized name of the entities in the following list. This information is believed to be accurate as of the date of the Con...
	1. DIN - Deutsches Institut fur Normung e.V.; 5TUwww.din.deU5T.
	2. IAPMO - International Association of Plumbing and Mechanical Officials; 5TUwww.iapmo.orgU5T.
	3. ICC - International Code Council; 5TUwww.iccsafe.orgU5T.
	4. ICC-ES - ICC Evaluation Service, LLC; 5TUwww.icc-es.orgU5T.

	D. Federal Government Agencies: Where abbreviations and acronyms are used in Specifications or other Contract Documents, they shall mean the recognized name of the entities in the following list. Information is subject to change and is up to date as o...
	1. COE - Army Corps of Engineers; 5TUwww.usace.army.milU5T.
	2. CPSC - Consumer Product Safety Commission; 5TUwww.cpsc.govU5T.
	3. DOC - Department of Commerce; National Institute of Standards and Technology; 5TUwww.nist.govU5T.
	4. DOD - Department of Defense; 5TUwww.quicksearch.dla.milU5T.
	5. DOE - Department of Energy; 5TUwww.energy.govU5T.
	6. EPA - Environmental Protection Agency; 5TUwww.epa.govU5T.
	7. FAA - Federal Aviation Administration; 5TUwww.faa.govU5T.
	8. FG - Federal Government Publications; 5TUwww.gpo.govU5T.
	9. GSA - General Services Administration; 5TUwww.gsa.govU5T.
	10. HUD - Department of Housing and Urban Development; 5TUwww.hud.govU5T.
	11. LBL - Lawrence Berkeley National Laboratory; Environmental Energy Technologies Division; 5TUwww.eetd.lbl.govU5T.
	12. OSHA - Occupational Safety & Health Administration; 5TUwww.osha.govU5T.
	13. SD - Department of State; 5TUwww.state.govU5T.
	14. TRB - Transportation Research Board; National Cooperative Highway Research Program; The National Academies; 5TUwww.trb.orgU5T.
	15. USDA - Department of Agriculture; Agriculture Research Service; U.S. Salinity Laboratory; 5TUwww.ars.usda.govU5T.
	16. USDA - Department of Agriculture; Rural Utilities Service; 5TUwww.usda.govU5T.
	17. USDJ - Department of Justice; Office of Justice Programs; National Institute of Justice; 5TUwww.ojp.usdoj.govU5T.
	18. USP - U.S. Pharmacopeial Convention; 5TUwww.usp.orgU5T.
	19. USPS - United States Postal Service; 5TUwww.usps.comU5T.

	E. Standards and Regulations: Where abbreviations and acronyms are used in Specifications or other Contract Documents, they shall mean the recognized name of the standards and regulations in the following list. This information is subject to change an...
	1. CFR - Code of Federal Regulations; Available from Government Printing Office; 5TUwww.gpo.gov/fdsysU5T.
	2. DOD - Department of Defense; Military Specifications and Standards; Available from DLA Document Services; 5TUwww.quicksearch.dla.milU5T.
	3. DSCC - Defense Supply Center Columbus; (See FS).
	4. FED-STD - Federal Standard; (See FS).
	5. FS - Federal Specification; Available from DLA Document Services; 5TUwww.quicksearch.dla.milU5T.
	a. Available from Defense Standardization Program; 5TUwww.dsp.dla.milU5T.
	b. Available from General Services Administration; 5TUwww.gsa.govU5T.
	c. Available from National Institute of Building Sciences/Whole Building Design Guide; 5TUwww.wbdg.org/ccbU5T.

	6. MILSPEC - Military Specification and Standards; (See DOD).
	7. USAB - United States Access Board; 5TUwww.access-board.govU5T.
	8. USATBCB - U.S. Architectural & Transportation Barriers Compliance Board; (See USAB).

	F. State Government Agencies: Where abbreviations and acronyms are used in Specifications or other Contract Documents, they shall mean the recognized name of the entities in the following list. This information is subject to change and is believed to ...
	1. CBHF; State of California; Department of Consumer Affairs; Bureau of Electronic and Appliance Repair, Home Furnishings and Thermal Insulation; 5TUwww.bearhfti.ca.govU5T.
	2. CCR; California Code of Regulations; Office of Administrative Law; California Title 24 Energy Code; 5TUwww.calregs.comU5T.
	3. CDHS; California Department of Health Services; (See CDPH).
	4. CDPH; California Department of Public Health; Indoor Air Quality Program; 5TUwww.cal-iaq.orgU5T.
	5. CPUC; California Public Utilities Commission; 5TUwww.cpuc.ca.govU5T.
	6. SCAQMD; South Coast Air Quality Management District; 5TUwww.aqmd.govU5T.
	7. TFS; Texas A&M Forest Service; Sustainable Forestry and Economic Development; 5TUwww.txforestservice.tamu.eduU5T.



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)

	015000 Temporary Facilities and Controls 100%
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes requirements for temporary utilities, support facilities, and security and protection facilities.
	B. Related Requirements:
	1. Section 011000 "Summary" for work restrictions and limitations on utility interruptions.


	1.3 USE CHARGES
	A. General: Installation and removal of and use charges for temporary facilities shall be included in the Contract Sum unless otherwise indicated. Allow other entities to use temporary services and facilities without cost, including, but not limited t...
	B. Water and Sewer Service from Existing System: Water from Owner's existing water system is available for use without metering and without payment of use charges. Provide connections and extensions of services as required for construction operations.
	C. Electric Power Service from Existing System: Electric power from Owner's existing system is available for use without metering and without payment of use charges. Provide connections and extensions of services as required for construction operations.

	1.4 INFORMATIONAL SUBMITTALS
	A. Site Plan: Show temporary facilities, utility hookups, staging areas, and parking areas for construction personnel.
	B. Erosion- and Sedimentation-Control Plan: Show compliance with requirements of EPA Construction General Permit or authorities having jurisdiction, whichever is more stringent.
	C. Moisture-Protection Plan: Describe procedures and controls for protecting materials and construction from water absorption and damage.
	1. Describe delivery, handling, and storage provisions for materials subject to water absorption or water damage.
	2. Indicate procedures for discarding water-damaged materials, protocols for mitigating water intrusion into completed Work, and replacing water-damaged Work.
	3. Indicate sequencing of work that requires water, such as sprayed fire-resistive materials, plastering, and terrazzo grinding, and describe plans for dealing with water from these operations. Show procedures for verifying that wet construction has d...


	1.5 QUALITY ASSURANCE
	A. Electric Service: Comply with NECA, NEMA, and UL standards and regulations for temporary electric service. Install service to comply with NFPA 70.
	B. Tests and Inspections: Arrange for authorities having jurisdiction to test and inspect each temporary utility before use. Obtain required certifications and permits.

	1.6 PROJECT CONDITIONS
	A. Temporary Use of Permanent Facilities: Engage Installer of each permanent service to assume responsibility for operation, maintenance, and protection of each permanent service during its use as a construction facility before Owner's acceptance, reg...


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Portable Chain-Link Fencing: Minimum 6T2-inch6T10T (50-mm)10T, 6T0.148-inch-6T10T (3.8-mm-)10T thick, galvanized-steel, chain-link fabric fencing; minimum 6T6 feet6T10T (1.8 m)10T high with galvanized-steel pipe posts; minimum 6T2-3/8-inch-6T10T (6...

	2.2 TEMPORARY FACILITIES
	A. Field Offices, General: Prefabricated or mobile units with serviceable finishes, temperature controls, and foundations adequate for normal loading.
	B. Common-Use Field Office: Of sufficient size to accommodate needs of Owner, Architect, Construction Manager, and construction personnel office activities and to accommodate Project meetings specified in other Division 01 Sections. Keep office clean ...
	1. Furniture required for Project-site documents including file cabinets, plan tables, plan racks, and bookcases.
	2. Conference room of sufficient size to accommodate meetings of 10 individuals. Provide electrical power service and 120-V ac duplex receptacles, with no fewer than one receptacle on each wall. Furnish room with conference table, chairs, and 6T4-foot...
	3. Drinking water and private toilet.
	4. Coffee machine and supplies.
	5. Heating and cooling equipment necessary to maintain a uniform indoor temperature of 6T68 to 72 deg F6T10T (20 to 22 deg C)10T.
	6. Lighting fixtures capable of maintaining average illumination of 6T20 fc6T10T (215 lx)10T at desk height.

	C. Storage and Fabrication Sheds: Provide sheds sized, furnished, and equipped to accommodate materials and equipment for construction operations.
	1. Store combustible materials apart from building.


	2.3 EQUIPMENT
	A. Fire Extinguishers: Portable, UL rated; with class and extinguishing agent as required by locations and classes of fire exposures.
	B. HVAC Equipment: Unless Owner authorizes use of permanent HVAC system, provide vented, self-contained, liquid-propane-gas or fuel-oil heaters with individual space thermostatic control.
	1. Use of gasoline-burning space heaters, open-flame heaters, or salamander-type heating units is prohibited.
	2. Heating Units: Listed and labeled for type of fuel being consumed, by a qualified testing agency acceptable to authorities having jurisdiction, and marked for intended location and application.
	3. Permanent HVAC System: If Owner authorizes use of permanent HVAC system for temporary use during construction, provide filter with MERV of 8 at each return-air grille in system and remove at end of construction.



	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Locate facilities where they will serve Project adequately and result in minimum interference with performance of the Work. Relocate and modify facilities as required by progress of the Work.
	1. Locate facilities to limit site disturbance as specified in Section 011000 "Summary."

	B. Provide each facility ready for use when needed to avoid delay. Do not remove until facilities are no longer needed or are replaced by authorized use of completed permanent facilities.

	3.2 TEMPORARY UTILITY INSTALLATION
	A. General: Install temporary service or connect to existing service.
	1. Arrange with utility company, Owner, and existing users for time when service can be interrupted, if necessary, to make connections for temporary services.

	B. Sewers and Drainage: Provide temporary utilities to remove effluent lawfully.
	1. Connect temporary sewers to municipal system as directed by authorities having jurisdiction.

	C. Water Service: Connect to Owner's existing water service facilities. Clean and maintain water service facilities in a condition acceptable to Owner. At Substantial Completion, restore these facilities to condition existing before initial use.
	D. Sanitary Facilities: Provide temporary toilets, wash facilities, and drinking water for use of construction personnel. Comply with requirements of authorities having jurisdiction for type, number, location, operation, and maintenance of fixtures an...
	1. Toilets: Use of Owner's existing toilet facilities will be permitted, as long as facilities are cleaned and maintained in a condition acceptable to Owner. At Substantial Completion, restore these facilities to condition existing before initial use.

	E. Isolation of Work Areas in Occupied Facilities: Prevent dust, fumes, and odors from entering occupied areas.
	1. Prior to commencing work, isolate the HVAC system in area where work is to be performed according to coordination drawings.
	a. Disconnect supply and return ductwork in work area from HVAC systems servicing occupied areas.
	b. Maintain negative air pressure within work area using HEPA-equipped air-filtration units, starting with commencement of temporary partition construction, and continuing until removal of temporary partitions is complete.

	2. Maintain dust partitions during the Work. Use vacuum collection attachments on dust-producing equipment. Isolate limited work within occupied areas using portable dust-containment devices.
	3. Perform daily construction cleanup and final cleanup using approved, HEPA-filter-equipped vacuum equipment.

	F. Electric Power Service: Connect to Owner's existing electric power service. Maintain equipment in a condition acceptable to Owner.
	G. Lighting: Provide temporary lighting with local switching that provides adequate illumination for construction operations, observations, inspections, and traffic conditions.
	1. Install and operate temporary lighting that fulfills security and protection requirements without operating entire system.
	2. Install lighting for Project identification sign.

	H. Telephone Service: Provide temporary telephone service in common-use facilities for use by all construction personnel. Install one  telephone line(s) for each field office.
	1. Provide additional telephone lines for the following:
	a. Provide a dedicated telephone line for each facsimile machine in each field office.
	b. Provide one telephone line(s) for Owner's use.

	2. At each telephone, post a list of important telephone numbers.
	a. Police and fire departments.
	b. Ambulance service.
	c. Contractor's home office.
	d. Contractor's emergency after-hours telephone number.
	e. Architect's office.
	f. Engineers' offices.
	g. Owner's office.
	h. Principal subcontractors' field and home offices.

	3. Provide superintendent with cellular telephone or portable two-way radio for use when away from field office.

	I. Electronic Communication Service: Provide a desktop computer in the primary field office adequate for use by Architect and Owner to access Project electronic documents and maintain electronic communications. Equip computer with not less than the fo...
	1. Processor: Intel Pentium D or Intel CoreDuo, 3.0 GHz processing speed.
	2. Memory: 4  gigabyte.
	3. Disk Storage: 300  gigabyte hard-disk drive and combination DVD-RW/CD-RW drive.
	4. Display: 6T22-inch6T10T (560-mm)10T LCD monitor with 256-Mb dedicated video RAM.
	5. Full-size keyboard and mouse.
	6. Network Connectivity: 10/100BaseT Ethernet.
	7. Operating System: Microsoft Windows XP Professional, Microsoft Windows Vista Business, or latest system.
	8. Productivity Software:
	a. Microsoft Office Professional, XP or higher, including Word, Excel, and Outlook.
	b. Adobe Reader 7.0 or higher.
	c. WinZip 7.0 or higher.

	9. Printer: "All-in-one" unit equipped with printer server, combining color printing, photocopying, scanning, and faxing, or separate units for each of these three functions.
	10. Internet Service: Broadband modem, router and ISP, equipped with hardware firewall, providing minimum 384 Kbps upload and 1 Mbps download speeds at each computer.
	11. Internet Security: Integrated software, providing software firewall, virus, spyware, phishing, and spam protection in a combined application.
	12. Backup: External hard drive, minimum 40 gigabyte, with automated backup software providing daily backups.


	3.3 SUPPORT FACILITIES INSTALLATION
	A. General: Comply with the following:
	1. Provide construction for temporary offices, shops, and sheds located within construction area or within 6T30 feet6T10T (9 m)10T of building lines that is noncombustible according to ASTM E 136. Comply with NFPA 241.
	2. Maintain support facilities until Architect schedules Substantial Completion inspection. Remove before Substantial Completion. Personnel remaining after Substantial Completion will be permitted to use permanent facilities, under conditions acceptab...

	B. Temporary Use of Permanent Roads and Paved Areas: Locate temporary roads and paved areas in same location as permanent roads and paved areas. Construct and maintain temporary roads and paved areas adequate for construction operations. Extend tempor...
	1. Coordinate elevations of temporary roads and paved areas with permanent roads and paved areas.
	2. Prepare subgrade and install subbase and base for temporary roads and paved areas according to Section 312000 "Earth Moving."
	3. Recondition base after temporary use, including removing contaminated material, regrading, proof rolling, compacting, and testing.

	C. Traffic Controls: Comply with requirements of authorities having jurisdiction.
	1. Protect existing site improvements to remain including curbs, pavement, and utilities.
	2. Maintain access for fire-fighting equipment and access to fire hydrants.

	D. Parking: Use designated areas of Owner's existing parking areas for construction personnel.
	E. Project Signs: Provide Project signs as indicated. Unauthorized signs are not permitted.
	1. Identification Signs: Provide Project identification signs as indicated on Drawings.
	2. Temporary Signs: Provide other signs as indicated and as required to inform public and individuals seeking entrance to Project.
	a. Provide temporary, directional signs for construction personnel and visitors.

	3. Maintain and touchup signs so they are legible at all times.

	F. Waste Disposal Facilities: Comply with requirements specified in Section 017419 "Construction Waste Management and Disposal."
	G. Lifts and Hoists: Provide facilities necessary for hoisting materials and personnel.
	1. Truck cranes and similar devices used for hoisting materials are considered "tools and equipment" and not temporary facilities.


	3.4 SECURITY AND PROTECTION FACILITIES INSTALLATION
	A. Protection of Existing Facilities: Protect existing vegetation, equipment, structures, utilities, and other improvements at Project site and on adjacent properties, except those indicated to be removed or altered. Repair damage to existing facilities.
	B. Environmental Protection: Provide protection, operate temporary facilities, and conduct construction as required to comply with environmental regulations and that minimize possible air, waterway, and subsoil contamination or pollution or other unde...
	1. Comply with work restrictions specified in Section 011000 "Summary."

	C. Temporary Erosion and Sedimentation Control: Comply with requirements of 2003 EPA Construction General Permit or authorities having jurisdiction, whichever is more stringent and requirements specified in Section 311000 "Site Clearing."
	D. Stormwater Control: Comply with requirements of authorities having jurisdiction. Provide barriers in and around excavations and subgrade construction to prevent flooding by runoff of stormwater from heavy rains.
	E. Tree and Plant Protection: Install temporary fencing located as indicated or outside the drip line of trees to protect vegetation from damage from construction operations. Protect tree root systems from damage, flooding, and erosion.
	F. Pest Control: Engage pest-control service to recommend practices to minimize attraction and harboring of rodents, roaches, and other pests and to perform extermination and control procedures at regular intervals so Project will be free of pests and...
	G. Site Enclosure Fence: Before construction operations begin, furnish and install site enclosure fence in a manner that will prevent people and animals from easily entering site except by entrance gates.
	1. Extent of Fence: As required to enclose entire Project site or portion determined sufficient to accommodate construction operations.
	2. Maintain security by limiting number of keys and restricting distribution to authorized personnel. Furnish one set of keys to Owner.

	H. Security Enclosure and Lockup: Install temporary enclosure around partially completed areas of construction. Provide lockable entrances to prevent unauthorized entrance, vandalism, theft, and similar violations of security. Lock entrances at end of...
	I. Barricades, Warning Signs, and Lights: Comply with requirements of authorities having jurisdiction for erecting structurally adequate barricades, including warning signs and lighting.
	J. Temporary Egress: Maintain temporary egress from existing occupied facilities as indicated and as required by authorities having jurisdiction.
	K. Covered Walkway: Erect protective, covered walkway for passage of individuals through or adjacent to Project site. Coordinate with entrance gates, other facilities, and obstructions. Comply with regulations of authorities having jurisdiction.
	1. Construct covered walkways using scaffold or shoring framing.
	2. Provide overhead decking, protective enclosure walls, handrails, barricades, warning signs, exit signs, lights, safe and well-drained walkways, and similar provisions for protection and safe passage.
	3. Paint and maintain appearance of walkway for duration of the Work.

	L. Temporary Enclosures: Provide temporary enclosures for protection of construction, in progress and completed, from exposure, foul weather, other construction operations, and similar activities. Provide temporary weathertight enclosure for building ...
	1. Where heating or cooling is needed and permanent enclosure is incomplete, insulate temporary enclosures.


	3.5 MOISTURE AND MOLD CONTROL
	A. Contractor's Moisture-Protection Plan: Avoid trapping water in finished work. Document visible signs of mold that may appear during construction.

	3.6 OPERATION, TERMINATION, AND REMOVAL
	A. Supervision: Enforce strict discipline in use of temporary facilities. To minimize waste and abuse, limit availability of temporary facilities to essential and intended uses.
	B. Maintenance: Maintain facilities in good operating condition until removal.
	1. Maintain operation of temporary enclosures, heating, cooling, humidity control, ventilation, and similar facilities on a 24-hour basis where required to achieve indicated results and to avoid possibility of damage.

	C. Operate Project-identification-sign lighting daily from dusk until 12:00 midnight.
	D. Temporary Facility Changeover: Do not change over from using temporary security and protection facilities to permanent facilities until Substantial Completion.
	E. Termination and Removal: Remove each temporary facility when need for its service has ended, when it has been replaced by authorized use of a permanent facility, or no later than Substantial Completion. Complete or, if necessary, restore permanent ...
	1. Materials and facilities that constitute temporary facilities are property of Contractor. Owner reserves right to take possession of Project identification signs.
	2. Remove temporary roads and paved areas not intended for or acceptable for integration into permanent construction. Where area is intended for landscape development, remove soil and aggregate fill that do not comply with requirements for fill or sub...
	3. At Substantial Completion, repair, renovate, and clean permanent facilities used during construction period. Comply with final cleaning requirements specified in Section 017700 "Closeout Procedures."




	016000 Product Requirements 100%
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for selection of products for use in Project; product delivery, storage, and handling; manufacturers' standard warranties on products; special warranties; and comparable products.
	B. Related Sections:
	1. Section 012500 "Substitution Procedures" for requests for substitutions.
	2. Section 014200 "References" for applicable industry standards for products specified.


	1.3 DEFINITIONS
	A. Products:  Items obtained for incorporating into the Work, whether purchased for Project or taken from previously purchased stock.  The term "product" includes the terms "material," "equipment," "system," and terms of similar intent.
	1. Named Products:  Items identified by manufacturer's product name, including make or model number or other designation shown or listed in manufacturer's published product literature, that is current as of date of the Contract Documents.
	2. New Products:  Items that have not previously been incorporated into another project or facility.  Products salvaged or recycled from other projects are not considered new products.
	3. Comparable Product:  Product that is demonstrated and approved through submittal process to have the indicated qualities related to type, function, dimension, in-service performance, physical properties, appearance, and other characteristics that e...

	B. Basis-of-Design Product Specification:  A specification in which a specific manufacturer's product is named and accompanied by the words "basis-of-design product," including make or model number or other designation, to establish the significant qu...

	1.4 ACTION SUBMITTALS
	A. Comparable Product Requests:  Submit request for consideration of each comparable product.  Identify product or fabrication or installation method to be replaced.  Include Specification Section number and title and Drawing numbers and titles.
	1. Include data to indicate compliance with the requirements specified in "Comparable Products" Article.
	2. Architect's Action:  If necessary, Architect will request additional information or documentation for evaluation within one (1) week of receipt of a comparable product request.  Architect will notify Contractor through Construction Manager of appro...
	a. Form of Approval:  As specified in Section 013300 "Submittal Procedures."
	b. Use product specified if Architect does not issue a decision on use of a comparable product request within time allocated.


	B. Basis-of-Design Product Specification Submittal:  Comply with requirements in Section 013300 "Submittal Procedures." Show compliance with requirements.

	1.5 QUALITY ASSURANCE
	A. Compatibility of Options:  If Contractor is given option of selecting between two (2) or more products for use on Project, select product compatible with products previously selected, even if previously selected products were also options.
	1. Each contractor is responsible for providing products and construction methods compatible with products and construction methods of other contractors.
	2. If a dispute arises between contractors over concurrently selectable but incompatible products, Architect will determine which products shall be used.


	1.6 PRODUCT DELIVERY, STORAGE, AND HANDLING
	A. Deliver, store, and handle products using means and methods that will prevent damage, deterioration, and loss, including theft and vandalism.  Comply with manufacturer's written instructions.
	B. Delivery and Handling:
	1. Schedule delivery to minimize long-term storage at Project site and to prevent overcrowding of construction spaces.
	2. Coordinate delivery with installation time to ensure minimum holding time for items that are flammable, hazardous, easily damaged, or sensitive to deterioration, theft, and other losses.
	3. Deliver products to Project site in an undamaged condition in manufacturer's original sealed container or other packaging system, complete with labels and instructions for handling, storing, unpacking, protecting, and installing.
	4. Inspect products on delivery to determine compliance with the Contract Documents and to determine that products are undamaged and properly protected.

	C. Storage:
	1. Store products to allow for inspection and measurement of quantity or counting of units.
	2. Store materials in a manner that will not endanger Project structure.
	3. Store products that are subject to damage by the elements, under cover in a weathertight enclosure above ground, with ventilation adequate to prevent condensation.
	4. Store foam plastic from exposure to sunlight, except to extent necessary for period of installation and concealment.
	5. Comply with product manufacturer's written instructions for temperature, humidity, ventilation, and weather-protection requirements for storage.
	6. Protect stored products from damage and liquids from freezing.
	7. Provide a secure location and enclosure at Project site for storage of materials and equipment by Owner's construction forces.  Coordinate location with Owner.


	1.7 PRODUCT WARRANTIES
	A. Warranties specified in other Sections shall be in addition to, and run concurrent with, other warranties required by the Contract Documents.  Manufacturer's disclaimers and limitations on product warranties do not relieve Contractor of obligations...
	1. Manufacturer's Warranty:  Written warranty furnished by individual manufacturer for a particular product and specifically endorsed by manufacturer to Owner.
	2. Special Warranty:  Written warranty required by the Contract Documents to provide specific rights for Owner.

	B. Special Warranties:  Prepare a written document that contains appropriate terms and identification, ready for execution.
	1. Manufacturer's Standard Form:  Modified to include Project-specific information and properly executed.
	2. Specified Form:  When specified forms are included with the Specifications, prepare a written document using indicated form properly executed.
	3. Refer to Divisions 02 through 49. Sections for specific content requirements and particular requirements for submitting special warranties.



	PART 2 -  PRODUCTS
	2.1 PRODUCT SELECTION PROCEDURES
	A. General Product Requirements:  Provide products that comply with the Contract Documents, are undamaged and, unless otherwise indicated, are new at time of installation.
	1. Provide products complete with accessories, trim, finish, fasteners, and other items needed for a complete installation and indicated use and effect.
	2. Standard Products:  If available, and unless custom products or nonstandard options are specified, provide standard products of types that have been produced and used successfully in similar situations on other projects.
	3. Owner reserves the right to limit selection to products with warranties not in conflict with requirements of the Contract Documents.
	4. Where products are accompanied by the term "as selected," Architect will make selection.
	5. Descriptive, performance, and reference standard requirements in the Specifications establish salient characteristics of products.
	6. Or Equal:  For products specified by name and accompanied by the term "or equal," or "or approved equal," or "or approved," comply with requirements in "Comparable Products" Article to obtain approval for use of an unnamed product.

	B. Product Selection Procedures:
	1. Product:  Where Specifications name a single manufacturer and product, provide the named product that complies with requirements.  Comparable products or substitutions for Contractor's convenience will not be considered.
	2. Manufacturer/Source:  Where Specifications name a single manufacturer or source, provide a product by the named manufacturer or source that complies with requirements.  Comparable products or substitutions for Contractor's convenience will not be c...
	3. Products:
	a. Restricted List:  Where Specifications include a list of names of both manufacturers and products, provide one (1) of the products listed that complies with requirements.  Comparable products or substitutions for Contractor's convenience will be co...
	b. Nonrestricted List:  Where Specifications include a list of names of both available manufacturers and products, provide one (1) of the products listed, or an unnamed product, that complies with requirements.  Comply with requirements in "Comparable...

	4. Manufacturers:
	a. Restricted List:  Where Specifications include a list of manufacturers' names, provide a product by one (1) of the manufacturers listed that complies with requirements. Comparable products or substitutions for Contractor's convenience will be consi...
	b. Nonrestricted List:  Where Specifications include a list of available manufacturers, provide a product by one (1) of the manufacturers listed, or a product by an unnamed manufacturer, that complies with requirements.  Comply with requirements in "C...

	5. Basis-of-Design Product:  Where Specifications name a product, or refer to a product indicated on Drawings, and include a list of manufacturers, provide the specified or indicated product or a comparable product by one (1) of the other named manufa...

	C. Visual Matching Specification:  Where Specifications require "match Architect's sample", provide a product that complies with requirements and matches Architect's sample.  Architect's decision will be final on whether a proposed product matches.
	1. If no product available within specified category matches and complies with other specified requirements, comply with requirements in Section 012500 "Substitution Procedures" for proposal of product.

	D. Visual Selection Specification:  Where Specifications include the phrase "as selected by Architect from manufacturer's full range" or similar phrase, select a product that complies with requirements.  Architect will select color, gloss, pattern, de...

	2.2 COMPARABLE PRODUCTS
	A. Conditions for Consideration:  Architect will consider Contractor's request for comparable product when the following conditions are satisfied.  If the following conditions are not satisfied, Architect may return requests without action, except to ...
	1. Evidence that the proposed product does not require revisions to the Contract Documents, that it is consistent with the Contract Documents and will produce the indicated results, and that it is compatible with other portions of the Work.
	2. Detailed comparison of significant qualities of proposed product with those named in the Specifications.  Significant qualities include attributes such as performance, weight, size, durability, visual effect, and specific features and requirements ...
	3. Evidence that proposed product provides specified warranty.
	4. List of similar installations for completed projects with project names and addresses and names and addresses of architects and owners, if requested.
	5. Samples, if requested.



	PART 3 -  EXECUTION (Not Used)

	017300 Execution 100%
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes general administrative and procedural requirements governing execution of the Work including, but not limited to, the following:
	1. Construction layout.
	2. Field engineering and surveying.
	3. Installation of the Work.
	4. Cutting and patching.
	5. Coordination of Owner-installed products.
	6. Progress cleaning.
	7. Starting and adjusting.
	8. Protection of installed construction.

	B. Related Requirements:
	1. Section 011000 "Summary" for limits on use of Project site.
	2. Section 013300 "Submittal Procedures" for submitting surveys.
	3. Section 017700 "Closeout Procedures" for submitting final property survey with Project Record Documents, recording of Owner-accepted deviations from indicated lines and levels, and final cleaning.
	4. Section 024119 "Selective Demolition" for demolition and removal of selected portions of the building.
	5. Section 078413 "Penetration Firestopping" for patching penetrations in fire-rated construction.


	1.3 DEFINITIONS
	A. Cutting: Removal of in-place construction necessary to permit installation or performance of other work.
	B. Patching: Fitting and repair work required to restore construction to original conditions after installation of other work.

	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For land surveyor and professional engineer.
	B. Certificates: Submit certificate signed by land surveyor and professional engineer certifying that location and elevation of improvements comply with requirements.
	C. Cutting and Patching Plan: Submit plan describing procedures at least 10 days prior to the time cutting and patching will be performed. Include the following information:
	1. Extent: Describe reason for and extent of each occurrence of cutting and patching.
	2. Changes to In-Place Construction: Describe anticipated results. Include changes to structural elements and operating components as well as changes in building appearance and other significant visual elements.
	3. Products: List products to be used for patching and firms or entities that will perform patching work.
	4. Dates: Indicate when cutting and patching will be performed.
	5. Utilities and Mechanical and Electrical Systems: List services and systems that cutting and patching procedures will disturb or affect. List services and systems that will be relocated and those that will be temporarily out of service. Indicate len...
	a. Include description of provisions for temporary services and systems during interruption of permanent services and systems.


	D. Landfill Receipts: Submit copy of receipts issued by a landfill facility, licensed to accept hazardous materials, for hazardous waste disposal.
	E. Certified Surveys: Submit two  copies signed by land surveyor and professional engineer.
	F. Final Property Survey: Submit 10 copies showing the Work performed and record survey data.

	1.5 QUALITY ASSURANCE
	A. Land Surveyor Qualifications: A professional land surveyor who is legally qualified to practice in jurisdiction where Project is located and who is experienced in providing land-surveying services of the kind indicated.
	B. Cutting and Patching: Comply with requirements for and limitations on cutting and patching of construction elements.
	1. Structural Elements: When cutting and patching structural elements, notify Architect of locations and details of cutting and await directions from Architect before proceeding. Shore, brace, and support structural elements during cutting and patchin...
	a. Concrete floor slabs.

	2. Operational Elements: Do not cut and patch operating elements and related components in a manner that results in reducing their capacity to perform as intended or that results in increased maintenance or decreased operational life or safety. Operat...
	a. Primary operational systems and equipment.
	b. Fire separation assemblies.
	c. Air or smoke barriers.
	d. Fire-suppression systems.
	e. Mechanical systems piping and ducts.
	f. Control systems.
	g. Communication systems.
	h. Fire-detection and -alarm systems.
	i. Conveying systems.
	j. Electrical wiring systems.
	k. Operating systems of special construction.

	3. Other Construction Elements: Do not cut and patch other construction elements or components in a manner that could change their load-carrying capacity, that results in reducing their capacity to perform as intended, or that results in increased mai...
	a. Water, moisture, or vapor barriers.
	b. Membranes and flashings.
	c. Exterior curtain-wall construction.
	d. Sprayed fire-resistive material.
	e. Equipment supports.
	f. Piping, ductwork, vessels, and equipment.
	g. Noise- and vibration-control elements and systems.

	4. Visual Elements: Do not cut and patch construction in a manner that results in visual evidence of cutting and patching. Do not cut and patch exposed construction in a manner that would, in Architect's opinion, reduce the building's aesthetic qualit...

	C. Cutting and Patching Conference: Before proceeding, meet at Project site with parties involved in cutting and patching, including mechanical and electrical trades. Review areas of potential interference and conflict. Coordinate procedures and resol...
	D. Manufacturer's Installation Instructions: Obtain and maintain on-site manufacturer's written recommendations and instructions for installation of products and equipment.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. General: Comply with requirements specified in other Sections.
	1. For projects requiring compliance with sustainable design and construction practices and procedures, use products for patching that comply with sustainable design requirements.

	B. In-Place Materials: Use materials for patching identical to in-place materials. For exposed surfaces, use materials that visually match in-place adjacent surfaces to the fullest extent possible.
	1. If identical materials are unavailable or cannot be used, use materials that, when installed, will provide a match acceptable to Architect for the visual and functional performance of in-place materials.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Existing Conditions: The existence and location of underground and other utilities and construction indicated as existing are not guaranteed. Before beginning sitework, investigate and verify the existence and location of underground utilities, mec...
	1. Before construction, verify the location and invert elevation at points of connection of sanitary sewer, storm sewer, and water-service piping; underground electrical services, and other utilities.
	2. Furnish location data for work related to Project that must be performed by public utilities serving Project site.

	B. Examination and Acceptance of Conditions: Before proceeding with each component of the Work, examine substrates, areas, and conditions, with Installer or Applicator present where indicated, for compliance with requirements for installation toleranc...
	1. Examine roughing-in for mechanical and electrical systems to verify actual locations of connections before equipment and fixture installation.
	2. Examine walls, floors, and roofs for suitable conditions where products and systems are to be installed.
	3. Verify compatibility with and suitability of substrates, including compatibility with existing finishes or primers.

	C. Written Report: Where a written report listing conditions detrimental to performance of the Work is required by other Sections, include the following:
	1. Description of the Work.
	2. List of detrimental conditions, including substrates.
	3. List of unacceptable installation tolerances.
	4. Recommended corrections.

	D. Proceed with installation only after unsatisfactory conditions have been corrected. Proceeding with the Work indicates acceptance of surfaces and conditions.

	3.2 PREPARATION
	A. Existing Utility Information: Furnish information to local utilityand Owner that is necessary to adjust, move, or relocate existing utility structures, utility poles, lines, services, or other utility appurtenances located in or affected by constru...
	B. Field Measurements: Take field measurements as required to fit the Work properly. Recheck measurements before installing each product. Where portions of the Work are indicated to fit to other construction, verify dimensions of other construction by...
	C. Space Requirements: Verify space requirements and dimensions of items shown diagrammatically on Drawings.
	D. Review of Contract Documents and Field Conditions: Immediately on discovery of the need for clarification of the Contract Documents caused by differing field conditions outside the control of Contractor, submit a request for information to Architec...

	3.3 CONSTRUCTION LAYOUT
	A. Verification: Before proceeding to lay out the Work, verify layout information shown on Drawings, in relation to the property survey and existing benchmarks. If discrepancies are discovered, notify Architect and Construction Manager promptly.
	B. General: Engage a land surveyor to lay out the Work using accepted surveying practices.
	1. Establish benchmarks and control points to set lines and levels at each story of construction and elsewhere as needed to locate each element of Project.
	2. Establish limits on use of Project site.
	3. Establish dimensions within tolerances indicated. Do not scale Drawings to obtain required dimensions.
	4. Inform installers of lines and levels to which they must comply.
	5. Check the location, level and plumb, of every major element as the Work progresses.
	6. Notify Architect and Construction Manager when deviations from required lines and levels exceed allowable tolerances.
	7. Close site surveys with an error of closure equal to or less than the standard established by authorities having jurisdiction.

	C. Site Improvements: Locate and lay out site improvements, including pavements, grading, fill and topsoil placement, utility slopes, and rim and invert elevations.
	D. Building Lines and Levels: Locate and lay out control lines and levels for structures, building foundations, column grids, and floor levels, including those required for mechanical and electrical work. Transfer survey markings and elevations for us...
	E. Record Log: Maintain a log of layout control work. Record deviations from required lines and levels. Include beginning and ending dates and times of surveys, weather conditions, name and duty of each survey party member, and types of instruments an...

	3.4 FIELD ENGINEERING
	A. Identification: Owner will identify existing benchmarks, control points, and property corners.
	B. Reference Points: Locate existing permanent benchmarks, control points, and similar reference points before beginning the Work. Preserve and protect permanent benchmarks and control points during construction operations.
	1. Do not change or relocate existing benchmarks or control points without prior written approval of Architect or Construction Manager. Report lost or destroyed permanent benchmarks or control points promptly. Report the need to relocate permanent ben...
	2. Replace lost or destroyed permanent benchmarks and control points promptly. Base replacements on the original survey control points.

	C. Benchmarks: Establish and maintain a minimum of two permanent benchmarks on Project site, referenced to data established by survey control points. Comply with authorities having jurisdiction for type and size of benchmark.
	1. Record benchmark locations, with horizontal and vertical data, on Project Record Documents.
	2. Where the actual location or elevation of layout points cannot be marked, provide temporary reference points sufficient to locate the Work.
	3. Remove temporary reference points when no longer needed. Restore marked construction to its original condition.

	D. Certified Survey: On completion of foundation walls, major site improvements, and other work requiring field-engineering services, prepare a certified survey showing dimensions, locations, angles, and elevations of construction and sitework.
	E. Final Property Survey: Engage a land surveyor to prepare a final property survey showing significant features (real property) for Project. Include on the survey a certification, signed by land surveyor, that principal metes, bounds, lines, and leve...
	1. Show boundary lines, monuments, streets, site improvements and utilities, existing improvements and significant vegetation, adjoining properties, acreage, grade contours, and the distance and bearing from a site corner to a legal point.
	2. Recording: At Substantial Completion, have the final property survey recorded by or with authorities having jurisdiction as the official "property survey."


	3.5 INSTALLATION
	A. General: Locate the Work and components of the Work accurately, in correct alignment and elevation, as indicated.
	1. Make vertical work plumb and make horizontal work level.
	2. Where space is limited, install components to maximize space available for maintenance and ease of removal for replacement.
	3. Conceal pipes, ducts, and wiring in finished areas unless otherwise indicated.
	4. Maintain minimum headroom clearance of 6T96 inches6T10T (2440 mm)10T in occupied spaces and 6T90 inches6T10T (2300 mm)10T  in unoccupied spaces.

	B. Comply with manufacturer's written instructions and recommendations for installing products in applications indicated.
	C. Install products at the time and under conditions that will ensure the best possible results. Maintain conditions required for product performance until Substantial Completion.
	D. Conduct construction operations so no part of the Work is subjected to damaging operations or loading in excess of that expected during normal conditions of occupancy.
	E. Sequence the Work and allow adequate clearances to accommodate movement of construction items on site and placement in permanent locations.
	F. Tools and Equipment: Do not use tools or equipment that produce harmful noise levels.
	G. Templates: Obtain and distribute to the parties involved templates for work specified to be factory prepared and field installed. Check Shop Drawings of other work to confirm that adequate provisions are made for locating and installing products to...
	H. Attachment: Provide blocking and attachment plates and anchors and fasteners of adequate size and number to securely anchor each component in place, accurately located and aligned with other portions of the Work. Where size and type of attachments ...
	1. Mounting Heights: Where mounting heights are not indicated, mount components at heights directed by Architect.
	2. Allow for building movement, including thermal expansion and contraction.
	3. Coordinate installation of anchorages. Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors, that are to be embedded in concrete or masonry...

	I. Joints: Make joints of uniform width. Where joint locations in exposed work are not indicated, arrange joints for the best visual effect. Fit exposed connections together to form hairline joints.
	J. Hazardous Materials: Use products, cleaners, and installation materials that are not considered hazardous.

	3.6 CUTTING AND PATCHING
	A. Cutting and Patching, General: Employ skilled workers to perform cutting and patching. Proceed with cutting and patching at the earliest feasible time, and complete without delay.
	1. Cut in-place construction to provide for installation of other components or performance of other construction, and subsequently patch as required to restore surfaces to their original condition.

	B. Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or damaged during installation or cutting and patching operations, by methods and with materials so as not to void existing warranties.
	C. Temporary Support: Provide temporary support of work to be cut.
	D. Protection: Protect in-place construction during cutting and patching to prevent damage. Provide protection from adverse weather conditions for portions of Project that might be exposed during cutting and patching operations.
	E. Adjacent Occupied Areas: Where interference with use of adjoining areas or interruption of free passage to adjoining areas is unavoidable, coordinate cutting and patching according to requirements in Section 011000 "Summary."
	F. Existing Utility Services and Mechanical/Electrical Systems: Where existing services/systems are required to be removed, relocated, or abandoned, bypass such services/systems before cutting to minimize interruption to occupied areas.
	G. Cutting: Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar operations, including excavation, using methods least likely to damage elements retained or adjoining construction. If possible, review proposed proce...
	1. In general, use hand or small power tools designed for sawing and grinding, not hammering and chopping. Cut holes and slots neatly to minimum size required, and with minimum disturbance of adjacent surfaces. Temporarily cover openings when not in use.
	2. Finished Surfaces: Cut or drill from the exposed or finished side into concealed surfaces.
	3. Concrete and Masonry: Cut using a cutting machine, such as an abrasive saw or a diamond-core drill.
	4. Excavating and Backfilling: Comply with requirements in applicable Sections where required by cutting and patching operations.
	5. Mechanical and Electrical Services: Cut off pipe or conduit in walls or partitions to be removed. Cap, valve, or plug and seal remaining portion of pipe or conduit to prevent entrance of moisture or other foreign matter after cutting.
	6. Proceed with patching after construction operations requiring cutting are complete.

	H. Patching: Patch construction by filling, repairing, refinishing, closing up, and similar operations following performance of other work. Patch with durable seams that are as invisible as practicable. Provide materials and comply with installation r...
	1. Inspection: Where feasible, test and inspect patched areas after completion to demonstrate physical integrity of installation.
	2. Exposed Finishes: Restore exposed finishes of patched areas and extend finish restoration into retained adjoining construction in a manner that will minimize evidence of patching and refinishing.
	a. Clean piping, conduit, and similar features before applying paint or other finishing materials.
	b. Restore damaged pipe covering to its original condition.

	3. Floors and Walls: Where walls or partitions that are removed extend one finished area into another, patch and repair floor and wall surfaces in the new space. Provide an even surface of uniform finish, color, texture, and appearance. Remove in-plac...
	a. Where patching occurs in a painted surface, prepare substrate and apply primer and intermediate paint coats appropriate for substrate over the patch, and apply final paint coat over entire unbroken surface containing the patch. Provide additional c...

	4. Ceilings: Patch, repair, or rehang in-place ceilings as necessary to provide an even-plane surface of uniform appearance.
	5. Exterior Building Enclosure: Patch components in a manner that restores enclosure to a weathertight condition and ensures thermal and moisture integrity of building enclosure.

	I. Cleaning: Clean areas and spaces where cutting and patching are performed. Remove paint, mortar, oils, putty, and similar materials from adjacent finished surfaces.

	3.7 PROGRESS CLEANING
	A. General: Clean Project site and work areas daily, including common areas. Enforce requirements strictly. Dispose of materials lawfully.
	1. Comply with requirements in NFPA 241 for removal of combustible waste materials and debris.
	2. Do not hold waste materials more than seven days during normal weather or three days if the temperature is expected to rise above 6T80 deg F6T10T (27 deg C)10T.
	3. Containerize hazardous and unsanitary waste materials separately from other waste. Mark containers appropriately and dispose of legally, according to regulations.
	a. Use containers intended for holding waste materials of type to be stored.

	4. Coordinate progress cleaning for joint-use areas where Contractor and other contractors are working concurrently.

	B. Site: Maintain Project site free of waste materials and debris.
	C. Work Areas: Clean areas where work is in progress to the level of cleanliness necessary for proper execution of the Work.
	1. Remove liquid spills promptly.
	2. Where dust would impair proper execution of the Work, broom-clean or vacuum the entire work area, as appropriate.

	D. Installed Work: Keep installed work clean. Clean installed surfaces according to written instructions of manufacturer or fabricator of product installed, using only cleaning materials specifically recommended. If specific cleaning materials are not...
	E. Concealed Spaces: Remove debris from concealed spaces before enclosing the space.
	F. Exposed Surfaces in Finished Areas: Clean exposed surfaces and protect as necessary to ensure freedom from damage and deterioration at time of Substantial Completion.
	G. Waste Disposal: Do not bury or burn waste materials on-site. Do not wash waste materials down sewers or into waterways. Comply with waste disposal requirements in Section 015000 "Temporary Facilities and Controls."
	H. During handling and installation, clean and protect construction in progress and adjoining materials already in place. Apply protective covering where required to ensure protection from damage or deterioration at Substantial Completion.
	I. Clean and provide maintenance on completed construction as frequently as necessary through the remainder of the construction period. Adjust and lubricate operable components to ensure operability without damaging effects.
	J. Limiting Exposures: Supervise construction operations to assure that no part of the construction, completed or in progress, is subject to harmful, dangerous, damaging, or otherwise deleterious exposure during the construction period.

	3.8 STARTING AND ADJUSTING
	A. Start equipment and operating components to confirm proper operation. Remove malfunctioning units, replace with new units, and retest.
	B. Adjust equipment for proper operation. Adjust operating components for proper operation without binding.
	C. Test each piece of equipment to verify proper operation. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.
	D. Manufacturer's Field Service: Comply with qualification requirements in Section 014000 "Quality Requirements."

	3.9 PROTECTION OF INSTALLED CONSTRUCTION
	A. Provide final protection and maintain conditions that ensure installed Work is without damage or deterioration at time of Substantial Completion.
	B. Comply with manufacturer's written instructions for temperature and relative humidity.



	017700 Closeout Procedures 100%
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for contract closeout, including, but not limited to, the following:
	1. Substantial Completion procedures.
	2. Final completion procedures.
	3. Warranties.
	4. Final cleaning.
	5. Repair of the Work.

	B. Related Requirements:
	1. Section 017300 "Execution" for progress cleaning of Project site.
	2. Section 017823 "Operation and Maintenance Data" for operation and maintenance manual requirements.
	3. Section 017839 "Project Record Documents" for submitting record Drawings, record Specifications, and record Product Data.
	4. Section 017900 "Demonstration and Training" for requirements for instructing Owner's personnel.


	1.3 ACTION SUBMITTALS
	A. Product Data: For cleaning agents.
	B. Contractor's List of Incomplete Items: Initial submittal at Substantial Completion.
	C. Certified List of Incomplete Items: Final submittal at Final Completion.

	1.4 CLOSEOUT SUBMITTALS
	A. Certificates of Release: From authorities having jurisdiction.
	B. Certificate of Insurance: For continuing coverage.
	C. Field Report: For pest control inspection.

	1.5 MAINTENANCE MATERIAL SUBMITTALS
	A. Schedule of Maintenance Material Items: For maintenance material submittal items specified in other Sections.

	1.6 SUBSTANTIAL COMPLETION PROCEDURES
	A. Contractor's List of Incomplete Items: Prepare and submit a list of items to be completed and corrected (Contractor's punch list), indicating the value of each item on the list and reasons why the Work is incomplete.
	B. Submittals Prior to Substantial Completion: Complete the following a minimum of 10 days prior to requesting inspection for determining date of Substantial Completion. List items below that are incomplete at time of request.
	1. Certificates of Release: Obtain and submit releases from authorities having jurisdiction permitting Owner unrestricted use of the Work and access to services and utilities. Include occupancy permits, operating certificates, and similar releases.
	2. Submit closeout submittals specified in other Division 01 Sections, including project record documents, operation and maintenance manuals, final completion construction photographic documentation, damage or settlement surveys, property surveys, and...
	3. Submit closeout submittals specified in individual Sections, including specific warranties, workmanship bonds, maintenance service agreements, final certifications, and similar documents.
	4. Submit maintenance material submittals specified in individual Sections, including tools, spare parts, extra materials, and similar items, and deliver to location designated by Architect. Label with manufacturer's name and model number where applic...
	a. Schedule of Maintenance Material Items: Prepare and submit schedule of maintenance material submittal items, including name and quantity of each item and name and number of related Specification Section. Obtain Architect's signature for receipt of ...

	5. Submit test/adjust/balance records.
	6. Submit sustainable design submittals not previously submitted.
	7. Submit changeover information related to Owner's occupancy, use, operation, and maintenance.

	C. Procedures Prior to Substantial Completion: Complete the following a minimum of 10 days prior to requesting inspection for determining date of Substantial Completion. List items below that are incomplete at time of request.
	1. Advise Owner of pending insurance changeover requirements.
	2. Make final changeover of permanent locks and deliver keys to Owner. Advise Owner's personnel of changeover in security provisions.
	3. Complete startup and testing of systems and equipment.
	4. Perform preventive maintenance on equipment used prior to Substantial Completion.
	5. Instruct Owner's personnel in operation, adjustment, and maintenance of products, equipment, and systems. Submit demonstration and training video recordings specified in Section 017900 "Demonstration and Training."
	6. Advise Owner of changeover in heat and other utilities.
	7. Participate with Owner in conducting inspection and walkthrough with local emergency responders.
	8. Terminate and remove temporary facilities from Project site, along with mockups, construction tools, and similar elements.
	9. Complete final cleaning requirements, including touchup painting.
	10. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual defects.

	D. Inspection: Submit a written request for inspection to determine Substantial Completion a minimum of 10 days prior to date the work will be completed and ready for final inspection and tests. On receipt of request, Architect and Construction Manage...
	1. Reinspection: Request reinspection when the Work identified in previous inspections as incomplete is completed or corrected.
	2. Results of completed inspection will form the basis of requirements for final completion.


	1.7 FINAL COMPLETION PROCEDURES
	A. Submittals Prior to Final Completion: Before requesting final inspection for determining final completion, complete the following:
	1. Submit a final Application for Payment according to Section 012900 "Payment Procedures."
	2. Certified List of Incomplete Items: Submit certified copy of Architect's Substantial Completion inspection list of items to be completed or corrected (punch list), endorsed and dated by Architect. Certified copy of the list shall state that each it...
	3. Certificate of Insurance: Submit evidence of final, continuing insurance coverage complying with insurance requirements.
	4. Submit pest-control final inspection report.

	B. Inspection: Submit a written request for final inspection to determine acceptance a minimum of 10 days prior to date the work will be completed and ready for final inspection and tests. On receipt of request, Architect and Construction Manager will...
	1. Reinspection: Request reinspection when the Work identified in previous inspections as incomplete is completed or corrected.


	1.8 LIST OF INCOMPLETE ITEMS (PUNCH LIST)
	A. Organization of List: Include name and identification of each space and area affected by construction operations for incomplete items and items needing correction including, if necessary, areas disturbed by Contractor that are outside the limits of...
	1. Organize list of spaces in sequential order, starting with exterior areas first and proceeding from lowest floor to highest floor.
	2. Organize items applying to each space by major element, including categories for ceiling, individual walls, floors, equipment, and building systems.
	3. Include the following information at the top of each page:
	a. Project name.
	b. Date.
	c. Name of Architect and Construction Manager.
	d. Name of Contractor.
	e. Page number.

	4. Submit list of incomplete items in the following format:
	a. MS Excel electronic file. Architect will return annotated file.
	b. PDF electronic file. Architect will return annotated file.
	c. Three paper copies. Architect will return two copies.



	1.9 SUBMITTAL OF PROJECT WARRANTIES
	A. Time of Submittal: Submit written warranties on request of Architect for designated portions of the Work where commencement of warranties other than date of Substantial Completion is indicated, or when delay in submittal of warranties might limit O...
	B. Partial Occupancy: Submit properly executed warranties within 15 days of completion of designated portions of the Work that are completed and occupied or used by Owner during construction period by separate agreement with Contractor.
	C. Organize warranty documents into an orderly sequence based on the table of contents of Project Manual.
	1. Bind warranties and bonds in heavy-duty, three-ring, vinyl-covered, loose-leaf binders, thickness as necessary to accommodate contents, and sized to receive 6T8-1/2-by-11-inch6T10T (215-by-280-mm)10T paper.
	2. Provide heavy paper dividers with plastic-covered tabs for each separate warranty. Mark tab to identify the product or installation. Provide a typed description of the product or installation, including the name of the product and the name, address...
	3. Identify each binder on the front and spine with the typed or printed title "WARRANTIES," Project name, and name of Contractor.
	4. Warranty Electronic File: Scan warranties and bonds and assemble complete warranty and bond submittal package into a single indexed electronic PDF file with links enabling navigation to each item. Provide bookmarked table of contents at beginning o...

	D. Provide additional copies of each warranty to include in operation and maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Cleaning Agents: Use cleaning materials and agents recommended by manufacturer or fabricator of the surface to be cleaned. Do not use cleaning agents that are potentially hazardous to health or property or that might damage finished surfaces.
	1. Use cleaning products that comply with Green Seal's GS-37, or if GS-37 is not applicable, use products that comply with the California Code of Regulations maximum allowable VOC levels.



	PART 3 -  EXECUTION
	3.1 FINAL CLEANING
	A. General: Perform final cleaning. Conduct cleaning and waste-removal operations to comply with local laws and ordinances and Federal and local environmental and antipollution regulations.
	B. Cleaning: Employ experienced workers or professional cleaners for final cleaning. Clean each surface or unit to condition expected in an average commercial building cleaning and maintenance program. Comply with manufacturer's written instructions.
	1. Complete the following cleaning operations before requesting inspection for certification of Substantial Completion for entire Project or for a designated portion of Project:
	a. Clean Project site, yard, and grounds, in areas disturbed by construction activities, including landscape development areas, of rubbish, waste material, litter, and other foreign substances.
	b. Sweep paved areas broom clean. Remove petrochemical spills, stains, and other foreign deposits.
	c. Rake grounds that are neither planted nor paved to a smooth, even-textured surface.
	d. Remove tools, construction equipment, machinery, and surplus material from Project site.
	e. Remove snow and ice to provide safe access to building.
	f. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free condition, free of stains, films, and similar foreign substances. Avoid disturbing natural weathering of exterior surfaces. Restore reflective surfaces to their original cond...
	g. Remove debris and surface dust from limited access spaces, including roofs, plenums, shafts, trenches, equipment vaults, manholes, attics, and similar spaces.
	h. Sweep concrete floors broom clean in unoccupied spaces.
	i. Vacuum carpet and similar soft surfaces, removing debris and excess nap; clean according to manufacturer's recommendations if visible soil or stains remain.
	j. Clean transparent materials, including mirrors and glass in doors and windows. Remove glazing compounds and other noticeable, vision-obscuring materials. Polish mirrors and glass, taking care not to scratch surfaces.
	k. Remove labels that are not permanent.
	l. Wipe surfaces of mechanical and electrical equipment, elevator equipment, and similar equipment. Remove excess lubrication, paint and mortar droppings, and other foreign substances.
	m. Clean plumbing fixtures to a sanitary condition, free of stains, including stains resulting from water exposure.
	n. Replace disposable air filters and clean permanent air filters. Clean exposed surfaces of diffusers, registers, and grills.
	o. Clean ducts, blowers, and coils if units were operated without filters during construction or that display contamination with particulate matter on inspection.
	1) Clean HVAC system in compliance with NADCA Standard 1992-01. Provide written report on completion of cleaning.

	p. Clean light fixtures, lamps, globes, and reflectors to function with full efficiency.
	q. Leave Project clean and ready for occupancy.


	C. Pest Control: Comply with pest control requirements in Section 015000 "Temporary Facilities and Controls." Prepare written report.
	D. Construction Waste Disposal: Comply with waste disposal requirements in Section 015000 "Temporary Facilities and Controls."

	3.2 REPAIR OF THE WORK
	A. Complete repair and restoration operations before requesting inspection for determination of Substantial Completion.
	B. Repair or remove and replace defective construction. Repairing includes replacing defective parts, refinishing damaged surfaces, touching up with matching materials, and properly adjusting operating equipment. Where damaged or worn items cannot be ...
	1. Remove and replace chipped, scratched, and broken glass, reflective surfaces, and other damaged transparent materials.
	2. Touch up and otherwise repair and restore marred or exposed finishes and surfaces. Replace finishes and surfaces that that already show evidence of repair or restoration.
	a. Do not paint over "UL" and other required labels and identification, including mechanical and electrical nameplates. Remove paint applied to required labels and identification.

	3. Replace parts subject to operating conditions during construction that may impede operation or reduce longevity.
	4. Replace burned-out bulbs, bulbs noticeably dimmed by hours of use, and defective and noisy starters in fluorescent and mercury vapor fixtures to comply with requirements for new fixtures.




	017823 Operation and Maintenance Data 100%
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for preparing operation and maintenance manuals, including the following:
	1. Operation and maintenance documentation directory.
	2. Emergency manuals.
	3. Operation manuals for systems, subsystems, and equipment.
	4. Product maintenance manuals.
	5. Systems and equipment maintenance manuals.

	B. Related Sections:
	1. Section 013300 "Submittal Procedures" for submitting copies of submittals for operation and maintenance manuals.
	2. Divisions 02 through 49 Sections for specific operation and maintenance manual requirements for the Work in those Sections.


	1.3 DEFINITIONS
	A. System:  An organized collection of parts, equipment, or subsystems united by regular interaction.
	B. Subsystem:  A portion of a system with characteristics similar to a system.

	1.4 CLOSEOUT SUBMITTALS
	A. Manual Content:  Operations and maintenance manual content is specified in individual specification sections to be reviewed at the time of Section submittals.  Submit reviewed manual content formatted and organized as required by this Section.
	1. Where applicable, clarify and update reviewed manual content to correspond to modifications and field conditions.

	B. Format:  Submit operations and maintenance manuals in the following format:
	1. Three (3) paper copies.  Include a complete operation and maintenance directory.  Enclose title pages and directories in clear plastic sleeves.  Architect, through Construction Manager, will return two (2) copies.

	C. Initial Manual Submittal:  Submit draft copy of each manual at least thirty (30) days before commencing demonstration and training.  Architect will comment on whether general scope and content of manual are acceptable.
	D. Final Manual Submittal:  Submit each manual in final form prior to requesting inspection for Substantial Completion and at least fifteen (15) days before commencing demonstration and training.  Architect will return copy with comments.
	1. Correct or modify each manual to comply with Architect's comments.  Submit copies of each corrected manual within fifteen (15) days of receipt of Architect's comments and prior to commencing demonstration and training.



	PART 2 -  PRODUCTS
	2.1 OPERATION AND MAINTENANCE DOCUMENTATION DIRECTORY
	A. Organization:  Include a section in the directory for each of the following:
	1. List of documents.
	2. List of systems.
	3. List of equipment.
	4. Table of contents.

	B. List of Systems and Subsystems:  List systems alphabetically.  Include references to operation and maintenance manuals that contain information about each system.
	C. List of Equipment:  List equipment for each system, organized alphabetically by system.  For pieces of equipment not part of system, list alphabetically in separate list.
	D. Tables of Contents:  Include a table of contents for each emergency, operation, and maintenance manual.
	E. Identification:  In the documentation directory and in each operation and maintenance manual, identify each system, subsystem, and piece of equipment with same designation used in the Contract Documents.  If no designation exists, assign a designat...

	2.2 REQUIREMENTS FOR EMERGENCY, OPERATION, AND MAINTENANCE MANUALS
	A. Organization:  Unless otherwise indicated, organize each manual into a separate section for each system and subsystem, and a separate section for each piece of equipment not part of a system.  Each manual shall contain the following materials, in t...
	1. Title page.
	2. Table of contents.
	3. Manual contents.

	B. Title Page:  Include the following information:
	1. Subject matter included in manual.
	2. Name and address of Project.
	3. Name and address of Owner.
	4. Date of submittal.
	5. Name and contact information for Contractor.
	6. Name and contact information for Construction Manager.
	7. Name and contact information for Architect.
	8. Names and contact information for major consultants to the Architect that designed the systems contained in the manuals.
	9. Cross-reference to related systems in other operation and maintenance manuals.

	C. Table of Contents:  List each product included in manual, identified by product name, indexed to the content of the volume, and cross-referenced to Specification Section number in Project Manual.
	1. If operation or maintenance documentation requires more than one (1) volume to accommodate data, include comprehensive table of contents for all volumes in each volume of the set.

	D. Manual Contents:  Organize into sets of manageable size.  Arrange contents alphabetically by system, subsystem, and equipment.  If possible, assemble instructions for subsystems, equipment, and components of one (1) system into a single binder.
	E. Manuals, Paper Copy:  Submit manuals in the form of hard copy, bound and labeled volumes.
	1. Binders:  Heavy-duty, three-ring, vinyl-covered, loose-leaf binders, in thickness necessary to accommodate contents, sized to hold 6T8-1/2-by-11-inch6T paper; with clear plastic sleeve on spine to hold label describing contents and with pockets ins...
	a. If two (2) or more binders are necessary to accommodate data of a system, organize data in each binder into groupings by subsystem and related components.  Cross-reference other binders if necessary to provide essential information for proper opera...
	b. Identify each binder on front and spine, with printed title "OPERATION AND MAINTENANCE MANUAL," Project title or name, and subject matter of contents.  Indicate volume number for multiple-volume sets.

	2. Dividers:  Heavy-paper dividers with plastic-covered tabs for each section of the manual.  Mark each tab to indicate contents.  Include typed list of products and major components of equipment included in the section on each divider, cross-referenc...
	3. Protective Plastic Sleeves:  Transparent plastic sleeves designed to enclose diagnostic software storage media for computerized electronic equipment.
	4. Supplementary Text:  Prepared on 6T8½-by-11-inch6T white bond paper.
	5. Drawings:  Attach reinforced, punched binder tabs on drawings and bind with text.
	a. If oversize drawings are necessary, fold drawings to same size as text pages and use as foldouts.
	b. If drawings are too large to be used as foldouts, fold and place drawings in labeled envelopes and bind envelopes in rear of manual.  At appropriate locations in manual, insert typewritten pages indicating drawing titles, descriptions of contents, ...



	2.3 EMERGENCY MANUALS
	A. Content:  Organize manual into a separate section for each of the following:
	1. Type of emergency.
	2. Emergency instructions.
	3. Emergency procedures.

	B. Type of Emergency:  Where applicable for each type of emergency indicated below, include instructions and procedures for each system, subsystem, piece of equipment, and component:
	1. Fire.
	2. Flood.
	3. Gas leak.
	4. Water leak.
	5. Power failure.
	6. Water outage.
	7. System, subsystem, or equipment failure.
	8. Chemical release or spill.

	C. Emergency Instructions:  Describe and explain warnings, trouble indications, error messages, and similar codes and signals.  Include responsibilities of Owner's operating personnel for notification of Installer, supplier, and manufacturer to mainta...
	D. Emergency Procedures:  Include the following, as applicable:
	1. Instructions on stopping.
	2. Shutdown instructions for each type of emergency.
	3. Operating instructions for conditions outside normal operating limits.
	4. Required sequences for electric or electronic systems.
	5. Special operating instructions and procedures.


	2.4 OPERATION MANUALS
	A. Content:  In addition to requirements in this Section, include operation data required in individual Specification Sections and the following information:
	1. System, subsystem, and equipment descriptions.  Use designations for systems and equipment indicated on Contract Documents.
	2. Performance and design criteria if Contractor is delegated design responsibility.
	3. Operating standards.
	4. Operating procedures.
	5. Operating logs.
	6. Wiring diagrams.
	7. Control diagrams.
	8. Piped system diagrams.
	9. Precautions against improper use.
	10. License requirements including inspection and renewal dates.

	B. Descriptions:  Include the following:
	1. Product name and model number.  Use designations for products indicated on Contract Documents.
	2. Manufacturer's name.
	3. Equipment identification with serial number of each component.
	4. Equipment function.
	5. Operating characteristics.
	6. Limiting conditions.
	7. Performance curves.
	8. Engineering data and tests.
	9. Complete nomenclature and number of replacement parts.

	C. Operating Procedures:  Include the following, as applicable:
	1. Startup procedures.
	2. Equipment or system break-in procedures.
	3. Routine and normal operating instructions.
	4. Regulation and control procedures.
	5. Instructions on stopping.
	6. Normal shutdown instructions.
	7. Seasonal and weekend operating instructions.
	8. Required sequences for electric or electronic systems.
	9. Special operating instructions and procedures.

	D. Systems and Equipment Controls:  Describe the sequence of operation, and diagram controls as installed.
	E. Piped Systems:  Diagram piping as installed, and identify color-coding where required for identification.

	2.5 PRODUCT MAINTENANCE MANUALS
	A. Content:  Organize manual into a separate section for each product, material, and finish.  Include source information, product information, maintenance procedures, repair materials and sources, and warranties and bonds, as described below.
	B. Source Information:  List each product included in manual, identified by product name and arranged to match manual's table of contents.  For each product, list name, address, and telephone number of Installer or supplier and maintenance service age...
	C. Product Information:  Include the following, as applicable:
	1. Product name and model number.
	2. Manufacturer's name.
	3. Color, pattern, and texture.
	4. Material and chemical composition.
	5. Reordering information for specially manufactured products.

	D. Maintenance Procedures:  Include manufacturer's written recommendations and the following:
	1. Inspection procedures.
	2. Types of cleaning agents to be used and methods of cleaning.
	3. List of cleaning agents and methods of cleaning detrimental to product.
	4. Schedule for routine cleaning and maintenance.
	5. Repair instructions.

	E. Repair Materials and Sources:  Include lists of materials and local sources of materials and related services.
	F. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances and conditions that would affect validity of warranties or bonds.
	1. Include procedures to follow and required notifications for warranty claims.


	2.6 SYSTEMS AND EQUIPMENT MAINTENANCE MANUALS
	A. Content:  For each system, subsystem, and piece of equipment not part of a system, include source information, manufacturers' maintenance documentation, maintenance procedures, maintenance and service schedules, spare parts list and source informat...
	B. Source Information:  List each system, subsystem, and piece of equipment included in manual, identified by product name and arranged to match manual's table of contents.  For each product, list name, address, and telephone number of Installer or su...
	C. Manufacturers' Maintenance Documentation:  Manufacturers' maintenance documentation including the following information for each component part or piece of equipment:
	1. Standard maintenance instructions and bulletins.
	2. Drawings, diagrams, and instructions required for maintenance, including disassembly and component removal, replacement, and assembly.
	3. Identification and nomenclature of parts and components.
	4. List of items recommended to be stocked as spare parts.

	D. Maintenance Procedures:  Include the following information and items that detail essential maintenance procedures:
	1. Test and inspection instructions.
	2. Troubleshooting guide.
	3. Precautions against improper maintenance.
	4. Disassembly; component removal, repair, and replacement; and reassembly instructions.
	5. Aligning, adjusting, and checking instructions.
	6. Demonstration and training video recording, if available.

	E. Maintenance and Service Schedules:  Include service and lubrication requirements, list of required lubricants for equipment, and separate schedules for preventive and routine maintenance and service with standard time allotment.
	1. Scheduled Maintenance and Service:  Tabulate actions for daily, weekly, monthly, quarterly, semiannual, and annual frequencies.
	2. Maintenance and Service Record:  Include manufacturers' forms for recording maintenance.

	F. Spare Parts List and Source Information:  Include lists of replacement and repair parts, with parts identified and cross-referenced to manufacturers' maintenance documentation and local sources of maintenance materials and related services.
	G. Maintenance Service Contracts:  Include copies of maintenance agreements with name and telephone number of service agent.
	H. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances and conditions that would affect validity of warranties or bonds.
	1. Include procedures to follow and required notifications for warranty claims.



	PART 3 -  EXECUTION
	3.1 MANUAL PREPARATION
	A. Emergency Manual:  Assemble a complete set of emergency information indicating procedures for use by emergency personnel and by Owner's operating personnel for types of emergencies indicated.
	B. Product Maintenance Manual:  Assemble a complete set of maintenance data indicating care and maintenance of each product, material, and finish incorporated into the Work.
	C. Operation and Maintenance Manuals:  Assemble a complete set of operation and maintenance data indicating operation and maintenance of each system, subsystem, and piece of equipment not part of a system.
	1. Engage a factory-authorized service representative to assemble and prepare information for each system, subsystem, and piece of equipment not part of a system.
	2. Prepare a separate manual for each system and subsystem, in the form of an instructional manual for use by Owner's operating personnel.

	D. Manufacturers' Data:  Where manuals contain manufacturers' standard printed data, include only sheets pertinent to product or component installed.  Mark each sheet to identify each product or component incorporated into the Work.  If data include m...
	1. Prepare supplementary text if manufacturers' standard printed data are not available and where the information is necessary for proper operation and maintenance of equipment or systems.

	E. Drawings:  Prepare drawings supplementing manufacturers' printed data to illustrate the relationship of component parts of equipment and systems and to illustrate control sequence and flow diagrams.  Coordinate these drawings with information conta...
	1. Do not use original project record documents as part of operation and maintenance manuals.
	2. Comply with requirements of newly prepared record Drawings in Section 017839 "Project Record Documents."




	017830 Warranties and Bonds 100%
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for warranties required by the Contract Documents, including manufacturer’s standard warranties on products and special warranties.
	B. Related Requirements:
	1. Section 017823 "Operation and Maintenance Data" for operation and maintenance manual requirements.
	2. The Divisions 02 through 49 Sections for specific requirements for warranties on products and installations specified to be warranted.


	1.3 PROJECT WARRANTIES
	A. Subcontractors shall provide a one (1) year Labor & Material warranty that all materials and equipment furnished shall be new and shall be of good quality, free from faults and defects and in conformance with the Contract Documents.  Any defects du...
	B. For all major mechanical and electrical equipment the warranties and guarantees on these pieces of equipment will commence after the equipment has been put into permanent operating mode, equipment and components have been commissioned by the Commis...
	C. Warranties on new roof areas shall commence from the date of Substantial Completion for that particular building area as the construction phases are completed.  The completed roof areas shall be inspected by the roofing manufacturer for compliance ...
	1. At the completion of the entire construction project, the roofing manufacturer is to provide a recertification for all roofs.

	D. The warranties on all remaining building components will commence from the date of Substantial Completion for that particular building area as the construction phases are completed.  If building components have been procured by the subcontractor an...
	1. Example – Door Hardware: If all door hardware has been procured for the entire project, the manufacturer’s warranty will begin at the completion of the first phase that includes door hardware.

	E. Disclaimers and Limitations:  Manufacturer's disclaimers and limitations on product warranties do not relieve the subcontractor of the warranty on the Work that incorporates the products.
	F. Related Damages and Losses:  When correcting failed or damaged warranted construction, remove and replace construction that has been damaged as a result of such failure or must be removed and replaced to provide access for correction of warranted c...
	G. Reinstatement of Warranty:  When Work covered by a warranty has failed and been corrected by replacement or rebuilding, reinstate the warranty by written endorsement.  The reinstated warranty shall be equal to the original warranty with an equitabl...
	H. Replacement Cost: Upon determination that Work covered by a warranty has failed, replace or rebuild the Work to an acceptable condition complying with requirements of the Contract Documents.  The subcontractor is responsible for the cost of replaci...
	I. Bonds shall be by approved Surety Companies, made out to the Commissioner, Department of Public Works on companies’ standard form.

	1.4 FORM OF PROJECT WARRANTIES
	A. Organize warranty documents into an orderly sequence based on the table of contents of Project Manual.
	1. Bind warranties and bonds in heavy-duty, three-ring, vinyl-covered, loose-leaf binders, thickness as necessary to accommodate contents, and sized to receive 6T8½-by-11-inch6T paper.
	2. Provide heavy paper dividers with plastic-covered tabs for each separate warranty. Mark tab to identify the product or installation. Provide a typed description of the product or installation, including the name of the product and the name, address...
	3. Identify each binder on the front and spine with the typed or printed title "WARRANTIES," Project name, and name of Contractor.
	4. Warranty Electronic File: Scan warranties and bonds and assemble complete warranty and bond submittal package into a single indexed electronic PDF file with links enabling navigation to each item. Provide bookmarked table of contents at beginning o...

	B. Provide additional copies of each warranty to include in operation and maintenance manuals.

	1.5 PREPARATION OF SUBMITTALS
	A. Obtain warranties and bonds, executed in duplicate by responsible Subcontractors, suppliers and manufacturers, within ten (10) days after completion of the applicable item or work.
	B. Verify that documents are in proper form, contain full information and are notarized.
	C. Co-execute submittals when required.
	D. Retain warranties and bonds until time specified for submittal per the Construction Manager, at each phase completion.


	PART 2 -  PRODUCTS
	PART 3 -  EXECUTION

	017839 Project Record Documents 100%
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for project record documents, including the following:
	1. Record Drawings.
	2. Record Specifications.
	3. Record Product Data.
	4. Miscellaneous record submittals.

	B. Related Sections:
	1. Section 017823 "Operation and Maintenance Data" for operation and maintenance manual requirements.
	2. Divisions 02 through 49 Sections for specific requirements for project record documents of the Work in those Sections.


	1.3 CLOSEOUT SUBMITTALS
	A. Record Drawings:  Comply with the following:
	1. Number of Copies:  Submit one (1) set(s) of marked-up record prints.

	B. Record Specifications:  Submit one (1) paper copy of Project's Specifications, including addenda and contract modifications.
	C. Record Product Data:  Submit one (1) paper copy of each submittal.
	1. Where record Product Data are required as part of operation and maintenance manuals, submit duplicate marked-up Product Data as a component of manual.



	PART 2 -  PRODUCTS
	2.1 RECORD DRAWINGS
	A. Record Prints:  Maintain one (1) set of marked-up paper copies of the Contract Drawings and Shop Drawings.
	1. Preparation:  Mark record prints to show the actual installation where installation varies from that shown originally.  Require individual or entity who obtained record data, whether individual or entity is Installer, subcontractor, or similar enti...
	a. Give particular attention to information on concealed elements that would be difficult to identify or measure and record later.
	b. Accurately record information in an acceptable drawing technique.
	c. Record data as soon as possible after obtaining it.
	d. Record and check the markup before enclosing concealed installations.
	e. Cross-reference record prints to corresponding archive photographic documentation.

	2. Content:  Types of items requiring marking include, but are not limited to, the following:
	a. Dimensional changes to Drawings.
	b. Revisions to details shown on Drawings.
	c. Depths of foundations below first floor.
	d. Locations and depths of underground utilities.
	e. Revisions to routing of piping and conduits.
	f. Revisions to electrical circuitry.
	g. Actual equipment locations.
	h. Duct size and routing.
	i. Locations of concealed internal utilities.
	j. Changes made by Change Order or Construction Change Directive.
	k. Changes made following Architect's written orders.
	l. Details not on the original Contract Drawings.
	m. Field records for variable and concealed conditions.
	n. Record information on the Work that is shown only schematically.

	3. Mark the Contract Drawings and Shop Drawings completely and accurately.  Utilize personnel proficient at recording graphic information in production of marked-up record prints.
	4. Mark record sets with erasable, red-colored pencil.  Use other colors to distinguish between changes for different categories of the Work at same location.
	5. Mark important additional information that was either shown schematically or omitted from original Drawings.
	6. Note Construction Change Directive numbers, alternate numbers, Change Order numbers, and similar identification, where applicable.

	B. Format:  Identify and date each record Drawing; include the designation "PROJECT RECORD DRAWING" in a prominent location.
	1. Record Prints:  Organize record prints and newly prepared record Drawings into manageable sets.  Bind each set with durable paper cover sheets.  Include identification on cover sheets.
	2. Format:  Paper copy.
	3. Identification:  As follows:
	a. Project name.
	b. Date.
	c. Designation "PROJECT RECORD DRAWINGS."
	d. Name of Architect.
	e. Name of Contractor.



	2.2 RECORD SPECIFICATIONS
	A. Preparation:  Mark Specifications to indicate the actual product installation where installation varies from that indicated in Specifications, addenda, and contract modifications.
	1. Give particular attention to information on concealed products and installations that cannot be readily identified and recorded later.
	2. Mark copy with the proprietary name and model number of products, materials, and equipment furnished, including substitutions and product options selected.
	3. Record the name of manufacturer, supplier, Installer, and other information necessary to provide a record of selections made.
	4. For each principal product, indicate whether record Product Data has been submitted in operation and maintenance manuals instead of submitted as record Product Data.
	5. Note related Change Orders, record Product Data, and record Drawings where applicable.

	B. Format:  Submit record Specifications as paper copy.

	2.3 RECORD PRODUCT DATA
	A. Preparation:  Mark Product Data to indicate the actual product installation where installation varies substantially from that indicated in Product Data submittal.
	1. Give particular attention to information on concealed products and installations that cannot be readily identified and recorded later.
	2. Include significant changes in the product delivered to Project site and changes in manufacturer's written instructions for installation.
	3. Note related Change Orders, record Specifications, and record Drawings where applicable.

	B. Format:  Submit record Product Data as paper copy.
	1. Include record Product Data directory organized by specification section number and title, electronically linked to each item of record Product Data.



	PART 3 -  EXECUTION
	3.1 RECORDING AND MAINTENANCE
	A. Recording:  Maintain one (1) copy of each submittal during the construction period for project record document purposes.  Post changes and modifications to project record documents as they occur; do not wait until the end of Project.
	B. Maintenance of Record Documents and Samples:  Store record documents and Samples in the field office apart from the Contract Documents used for construction.  Do not use project record documents for construction purposes.  Maintain record documents...



	024119 Selective Demolition 100%
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Demolition and removal of selected portions of building or structure.
	2. Salvage of existing items to be reused or recycled.

	B. Related Requirements:
	1. Section 011000 "Summary" for restrictions on use of the premises, Owner-occupancy requirements, and phasing requirements.
	2. Section 017300 "Execution" for cutting and patching procedures.


	1.3 DEFINITIONS
	A. Remove: Detach items from existing construction and dispose of them off-site unless indicated to be salvaged or reinstalled.
	B. Remove and Salvage: Detach items from existing construction, in a manner to prevent damage, and deliver to Owner ready for reuse.
	C. Remove and Reinstall: Detach items from existing construction, in a manner to prevent damage, prepare for reuse, and reinstall where indicated.
	D. Existing to Remain: Leave existing items that are not to be removed and that are not otherwise indicated to be salvaged or reinstalled.
	E. Dismantle: To remove by disassembling or detaching an item from a surface, using gentle methods and equipment to prevent damage to the item and surfaces; disposing of items unless indicated to be salvaged or reinstalled.

	1.4 MATERIALS OWNERSHIP
	A. Unless otherwise indicated, demolition waste becomes property of Contractor.
	B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones and their contents, commemorative plaques and tablets, and other items of interest or value to Owner that may be uncovered during demolition remain th...
	1. Carefully salvage in a manner to prevent damage and promptly return to Owner.


	1.5 PREINSTALLATION MEETINGS
	A. Predemolition Conference: Conduct conference at Project site.
	1. Inspect and discuss condition of construction to be selectively demolished.
	2. Review structural load limitations of existing structure.
	3. Review and finalize selective demolition schedule and verify availability of materials, demolition personnel, equipment, and facilities needed to make progress and avoid delays.
	4. Review requirements of work performed by other trades that rely on substrates exposed by selective demolition operations.
	5. Review areas where existing construction is to remain and requires protection.


	1.6 INFORMATIONAL SUBMITTALS
	A. Proposed Protection Measures: Submit report, including Drawings, that indicates the measures proposed for protecting individuals and property, for environmental protection, for dust control and for noise control. Indicate proposed locations and con...
	B. Schedule of Selective Demolition Activities: Indicate the following:
	1. Detailed sequence of selective demolition and removal work, with starting and ending dates for each activity. Ensure Owner's building manager's and other tenants' on-site operations are uninterrupted.
	2. Interruption of utility services. Indicate how long utility services will be interrupted.
	3. Coordination for shutoff, capping, and continuation of utility services.
	4. Coordination of Owner's continuing occupancy of portions of existing building and of Owner's partial occupancy of completed Work.

	C. Predemolition Photographs or Video: Show existing conditions of adjoining construction, including finish surfaces, that might be misconstrued as damage caused by demolition operations. Comply with Section 013233 "Photographic Documentation." Submit...
	D. Warranties: Documentation indicating that existing warranties are still in effect after completion of selective demolition.

	1.7 CLOSEOUT SUBMITTALS
	A. Inventory: Submit a list of items that have been removed and salvaged.

	1.8 FIELD CONDITIONS
	A. Owner will occupy portions of building immediately adjacent to selective demolition area. Conduct selective demolition so Owner's operations will not be disrupted.
	B. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as far as practical.
	C. Notify Architect of discrepancies between existing conditions and Drawings before proceeding with selective demolition.
	D. Hazardous Materials: It is not expected that hazardous materials will be encountered in the Work.
	1. Hazardous materials will be removed by Owner before start of the Work.
	2. If suspected hazardous materials are encountered, do not disturb; immediately notify Architect and Owner. Hazardous materials will be removed by Owner under a separate contract.

	E. Storage or sale of removed items or materials on-site is not permitted.
	F. Utility Service: Maintain existing utilities indicated to remain in service and protect them against damage during selective demolition operations.
	1. Maintain fire-protection facilities in service during selective demolition operations.


	1.9 COORDINATION
	A. Arrange selective demolition schedule so as not to interfere with Owner's operations.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Regulatory Requirements: Comply with governing EPA notification regulations before beginning selective demolition. Comply with hauling and disposal regulations of authorities having jurisdiction.
	B. Standards: Comply with ASSE A10.6 and NFPA 241.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify that utilities have been disconnected and capped before starting selective demolition operations.
	B. Review Project Record Documents of existing construction or other existing condition and hazardous material information provided by Owner. Owner does not guarantee that existing conditions are same as those indicated in Project Record Documents.
	C. Survey of Existing Conditions: Record existing conditions by use of measured drawings and preconstruction photographs or video.
	1. Comply with requirements specified in Section 013233 "Photographic Documentation."
	2. Inventory and record the condition of items to be removed and salvaged. Provide photographs or video of conditions that might be misconstrued as damage caused by salvage operations.


	3.2 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS
	A. Existing Services/Systems to Remain: Maintain services/systems indicated to remain and protect them against damage.
	B. Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify, disconnect, and seal or cap off utility services and mechanical/electrical systems serving areas to be selectively demolished.
	1. Owner will arrange to shut off indicated services/systems when requested by Contractor.
	2. Arrange to shut off utilities with utility companies.
	3. If services/systems are required to be removed, relocated, or abandoned, provide temporary services/systems that bypass area of selective demolition and that maintain continuity of services/systems to other parts of building.
	4. Disconnect, demolish, and remove fire-suppression systems, plumbing, and HVAC systems, equipment, and components indicated on Drawings to be removed.
	a. Piping to Be Removed: Remove portion of piping indicated to be removed and cap or plug remaining piping with same or compatible piping material.
	b. Piping to Be Abandoned in Place: Drain piping and cap or plug piping with same or compatible piping material and leave in place.
	c. Equipment to Be Removed: Disconnect and cap services and remove equipment.
	d. Equipment to Be Removed and Reinstalled: Disconnect and cap services and remove, clean, and store equipment; when appropriate, reinstall, reconnect, and make equipment operational.
	e. Equipment to Be Removed and Salvaged: Disconnect and cap services and remove equipment and deliver to Owner.
	f. Ducts to Be Removed: Remove portion of ducts indicated to be removed and plug remaining ducts with same or compatible ductwork material.
	g. Ducts to Be Abandoned in Place: Cap or plug ducts with same or compatible ductwork material and leave in place.



	3.3 PROTECTION
	A. Temporary Protection: Provide temporary barricades and other protection required to prevent injury to people and damage to adjacent buildings and facilities to remain.
	1. Provide protection to ensure safe passage of people around selective demolition area and to and from occupied portions of building.
	2. Provide temporary weather protection, during interval between selective demolition of existing construction on exterior surfaces and new construction, to prevent water leakage and damage to structure and interior areas.
	3. Protect walls, ceilings, floors, and other existing finish work that are to remain or that are exposed during selective demolition operations.
	4. Cover and protect furniture, furnishings, and equipment that have not been removed.
	5. Comply with requirements for temporary enclosures, dust control, heating, and cooling specified in Section 015000 "Temporary Facilities and Controls."

	B. Remove temporary barricades and protections where hazards no longer exist.

	3.4 SELECTIVE DEMOLITION, GENERAL
	A. General: Demolish and remove existing construction only to the extent required by new construction and as indicated. Use methods required to complete the Work within limitations of governing regulations and as follows:
	1. Proceed with selective demolition systematically, from higher to lower level. Complete selective demolition operations above each floor or tier before disturbing supporting members on the next lower level.
	2. Neatly cut openings and holes plumb, square, and true to dimensions required. Use cutting methods least likely to damage construction to remain or adjoining construction. Use hand tools or small power tools designed for sawing or grinding, not hamm...
	3. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring existing finished surfaces.
	4. Do not use cutting torches until work area is cleared of flammable materials. At concealed spaces, such as duct and pipe interiors, verify condition and contents of hidden space before starting flame-cutting operations. Maintain portable fire-suppr...
	5. Maintain adequate ventilation when using cutting torches.
	6. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and promptly dispose of off-site.
	7. Remove structural framing members and lower to ground by method suitable to avoid free fall and to prevent ground impact or dust generation.
	8. Locate selective demolition equipment and remove debris and materials so as not to impose excessive loads on supporting walls, floors, or framing.
	9. Dispose of demolished items and materials promptly.

	B. Site Access and Temporary Controls: Conduct selective demolition and debris-removal operations to ensure minimum interference with roads, streets, walks, walkways, and other adjacent occupied and used facilities.
	C. Removed and Salvaged Items:
	1. Clean salvaged items.
	2. Pack or crate items after cleaning. Identify contents of containers.
	3. Store items in a secure area until delivery to Owner.
	4. Transport items to Owner's storage area designated by Owner.
	5. Protect items from damage during transport and storage.

	D. Removed and Reinstalled Items:
	1. Clean and repair items to functional condition adequate for intended reuse.
	2. Pack or crate items after cleaning and repairing. Identify contents of containers.
	3. Protect items from damage during transport and storage.
	4. Reinstall items in locations indicated. Comply with installation requirements for new materials and equipment. Provide connections, supports, and miscellaneous materials necessary to make item functional for use indicated.

	E. Existing Items to Remain: Protect construction indicated to remain against damage and soiling during selective demolition. When permitted by Architect, items may be removed to a suitable, protected storage location during selective demolition and c...

	3.5 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS
	A. Resilient Floor Coverings: Remove floor coverings and adhesive according to recommendations in RFCI's "Recommended Work Practices for the Removal of Resilient Floor Coverings".

	3.6 DISPOSAL OF DEMOLISHED MATERIALS
	A. Remove demolition waste materials from Project site and dispose of them in an EPA-approved construction and demolition waste landfill acceptable to authorities having jurisdiction.
	1. Do not allow demolished materials to accumulate on-site.
	2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces and areas.

	B. Burning: Do not burn demolished materials.

	3.7 CLEANING
	A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective demolition operations. Return adjacent areas to condition existing before selective demolition operations began.



	061063 EXTERIOR ROUGH CARPENTRY 100%
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Wood fences and gates, including gate hardware.

	B. Related Requirements:
	1. Section 099113 "Exterior Painting" for painting exterior rough carpentry.


	1.3 DEFINITIONS
	A. Boards: Lumber of less than 4T2 inches nominal4T8T (38 mm actual)8T in thickness and 4T2 inches nominal4T8T (38 mm actual)8T or greater in width.
	B. Dimension Lumber: Lumber of 4T2 inches nominal4T8T (38 mm actual)8T or greater but less than 4T5 inches nominal4T8T (114 mm actual)8T in least dimension.
	C. Timber: Lumber of 4T5 inches nominal4T8T (114 mm actual)8T or greater in least dimension.
	D. Lumber grading agencies, and the abbreviations used to reference them, include the following:
	1. NeLMA: Northeastern Lumber Manufacturers' Association.
	2. NLGA: National Lumber Grades Authority.
	3. RIS: Redwood Inspection Service.
	4. SPIB: The Southern Pine Inspection Bureau.
	5. WCLIB: West Coast Lumber Inspection Bureau.
	6. WWPA: Western Wood Products Association.


	1.4 ACTION SUBMITTALS
	A. Product Data: For preservative-treated wood products. Include chemical treatment manufacturer's written instructions for handling, storing, installing, and finishing treated material.

	1.5 INFORMATIONAL SUBMITTALS
	A. Material Certificates:
	1. For preservative-treated wood products. Indicate type of preservative used and net amount of preservative retained. For products receiving a waterborne treatment, include statement that moisture content of treated materials was reduced to levels sp...

	B. Certificates of Inspection: Issued by lumber grading agency for exposed wood products not marked with grade stamp.
	C. Evaluation Reports: For preservative-treated wood products, from ICC-ES.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Store materials under cover and protected from weather and contact with damp or wet surfaces. Stack lumber flat with spacers between each bundle to provide air circulation. Provide for air circulation around stacks and under coverings.


	PART 2 -  PRODUCTS
	2.1 LUMBER, GENERAL
	A. Comply with DOC PS 20 and with grading rules of lumber grading agencies certified by ALSC's Board of Review as applicable. If no grading agency is indicated, comply with the applicable rules of any rules-writing agency certified by ALSC's Board of ...
	1. Factory mark each item with grade stamp of grading agency.
	2. For items that are exposed to view in the completed Work, mark grade stamp on end or back of each piece or omit grade stamp and provide certificates of grade compliance issued by grading agency.
	3. Where nominal sizes are indicated, provide actual sizes required by DOC PS 20 for moisture content specified. Where actual sizes are indicated, they are minimum dressed sizes for dry wood products.
	4. Provide dressed lumber, S4S, unless otherwise indicated.

	B. Maximum Moisture Content:
	1. Boards: 15 percent.
	2. Dimension Lumber: 15 percent.


	2.2 LUMBER
	A. Dimension Lumber: No. 1 grade and any of the following species:
	1. Hem-fir or hem-fir (North); NLGA, WCLIB, or WWPA.
	2. Douglas fir-larch, Douglas fir-larch (North), or Douglas fir-south; NLGA, WCLIB, or WWPA.
	3. Mixed southern pine; SPIB.

	B. Boards: Any of the following species and grades:
	1. Western red cedar, Grade A; NLGA, WCLIB, or WWPA.


	2.3 POSTS
	A. Dimension Lumber Posts: No. 2 grade and any of the following species:
	1. Hem-fir or hem-fir (North); NLGA, WCLIB, or WWPA.
	2. Douglas fir-larch, Douglas fir-larch (North), or Douglas fir-south; NLGA, WCLIB, or WWPA.
	3. Mixed southern pine; SPIB.
	4. Spruce-pine-fir or spruce-pine-fir (South); NeLMA, NLGA, WCLIB, or WWPA.
	5. Northern species; NLGA.
	6. Eastern softwoods; NeLMA.
	7. Western woods; WCLIB or WWPA.


	2.4 PRESERVATIVE TREATMENT
	A. Pressure treat boards and dimension lumber with waterborne preservative according to AWPA U1; Use Category UC3b for exterior construction not in contact with the ground, and Use Category UC4a for items in contact with the ground.
	B. Preservative Chemicals: Acceptable to authorities having jurisdiction.
	1. Do not use chemicals containing arsenic or chromium.

	C. Use process for boards and dimension lumber that includes water-repellent treatment.
	D. After treatment, redry boards and dimension lumber to 19 percent maximum moisture content.
	E. Mark treated wood with treatment quality mark of an inspection agency approved by ALSC's Board of Review.
	F. Application: Treat items indicated on Drawings.

	2.5 FASTENERS
	A. General: Provide fasteners of size and type indicated, acceptable to authorities having jurisdiction, and that comply with requirements specified in this article for material and manufacture. Provide nails or screws, in sufficient length, to penetr...
	1. Use stainless steel unless otherwise indicated.
	2. For pressure-preservative-treated wood, use stainless-steel fasteners.

	B. Nails: ASTM F 1667.
	C. Power-Driven Fasteners: ICC-ES AC70.
	D. Wood Screws and Lag Screws: ASME B18.2.1, ASME B18.6.1, or ICC-ES AC233.
	E. Carbon-Steel Bolts: 4TASTM A 3074T8T (ASTM F 568M)8T with 4TASTM A 5634T8T (ASTM A 563M)8T hex nuts and, where indicated, flat washers all hot-dip zinc coated.
	F. Stainless-Steel Bolts: 4TASTM F 593, Alloy Group 1 or 24T8T (ASTM F 738M, Grade A1 or Grade A4)8T; with 4TASTM F 594, Alloy Group 1 or 24T8T (ASTM F 836M, Grade A1 or Grade A4)8T hex nuts and, where indicated, flat washers.
	G. Postinstalled Anchors: Stainless-steel, chemical or torque-controlled expansion anchors with capability to sustain, without failure, a load equal to 6 times the load imposed when installed in unit masonry assemblies and equal to 4 times the load im...
	1. Stainless-steel bolts and nuts complying with 4TASTM F 593 and ASTM F 594, Alloy Group 1 or 24T8T (ASTM F 738M and ASTM F 836M, Grade A1 or Grade A4)8T.


	2.6 GATE HARDWARE
	A. Latches, hinges, stops, keepers, locks and other hardware items shall be furnished as required for proper operation.
	B. Galvanized-Steel Sheet: Hot-dip, zinc-coated steel sheet complying with ASTM A 653/A 653M, 4TG604T8T (Z180)8T coating designation.
	C. Stainless-Steel Sheet: ASTM A 666, Type 304.

	2.7 METAL ACCESSORIES
	A. 7TUManufacturers:U7T Subject to compliance with requirements, provide products by one of the following:
	1. 7TUCleveland Steel Specialty CoU7T.
	2. 7TUKC Metals Products, IncU7T.
	3. 7TUSimpson Strong-Tie Co., IncU7T.

	B. Galvanized-Steel Sheet: Hot-dip, zinc-coated steel sheet complying with ASTM A 653/A 653M, 4TG604T8T (Z180)8T coating designation.
	C. Stainless-Steel Sheet: ASTM A 666, Type 304.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Prime wood indicated to be painted, including both faces and edges. Cut to required lengths and prime ends. Comply with requirements in Section 099113 "Exterior Painting."

	3.2 INSTALLATION, GENERAL
	A. Set work to required levels and lines, with members plumb, true to line, cut, and fitted. Fit work to other construction; scribe and cope as needed for accurate fit.
	B. Framing Standard: Comply with AF&PA WCD1 unless otherwise indicated.
	C. Install metal framing anchors to comply with manufacturer's written instructions.
	D. Do not splice structural members between supports unless otherwise indicated.
	E. Provide blocking and framing as indicated and as required to support facing materials, fixtures, specialty items, and trim.
	F. Sort and select lumber so that natural characteristics do not interfere with installation or with fastening other materials to lumber. Do not use materials with defects that interfere with function of members or pieces that are too small to use wit...
	G. Apply copper naphthenate field treatment to comply with AWPA M4, to cut surfaces of preservative-treated lumber.
	H. Securely attach exterior rough carpentry work to substrate by anchoring and fastening as indicated, complying with the following:
	1. ICC-ES AC70 for power-driven fasteners.
	2. "Fastening Schedule" in ICC's International Building Code.
	3. "Fastener Schedule for Structural Members" and "Alternate Attachments" in ICC's International Residential Code for One- and Two-Family Dwellings.

	I. Use common wire nails unless otherwise indicated. Select fasteners of size that do not fully penetrate members where opposite side is exposed to view. Make tight connections between members. Install fasteners without splitting wood; do not counters...



	077100 FL - ROOF SPECIALTIES 100% (17.006)
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Roof-edge drainage systems.

	B. Related Requirements:
	1. Section 079200 "Joint Sealants" for field-applied sealants between roof specialties and adjacent materials.

	C. Preinstallation Conference: Conduct conference at Project site.
	1. Meet with Owner, Architect, Owner's insurer if applicable, roofing-system testing and inspecting agency representative, roofing Installer, roofing-system manufacturer's representative, Installer, structural-support Installer, and installers whose w...
	2. Examine substrate conditions for compliance with requirements, including flatness and attachment to structural members.
	3. Review special roof details, roof drainage, and condition of other construction that will affect roof specialties.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes.

	B. Shop Drawings: For roof specialties.
	1. Include plans, elevations, expansion-joint locations, keyed details, and attachments to other work. Distinguish between plant- and field-assembled work.
	2. Include details for expansion and contraction; locations of expansion joints, including direction of expansion and contraction.
	3. Indicate profile and pattern of seams and layout of fasteners, cleats, clips, and other attachments.
	4. Detail termination points and assemblies, including fixed points.
	5. Include details of special conditions.

	C. Samples: For each type of roof specialty and for each color and texture specified.
	D. Samples for Initial Selection: For each type of roof specialty indicated with factory-applied color finishes.
	E. Samples for Verification:
	1. Include Samples of each type of roof specialty to verify finish and color selection, in manufacturer's standard sizes.
	2. Include copings, roof-edge specialties, roof-edge drainage systems, reglets and counterflashings made from 2T12-inch2T6T (300-mm)6T lengths of full-size components in specified material, and including fasteners, cover joints, accessories, and attac...


	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For manufacturer.
	B. Product Certificates: For each type of roof specialty.
	C. Sample Warranty: For manufacturer's special warranty.

	1.5 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For roofing specialties to include in maintenance manuals.

	1.6 QUALITY ASSURANCE
	A. Manufacturer Qualifications: A qualified manufacturer offering products meeting requirements that are FM Approvals listed for specified class and SPRI ES-1 tested to specified design pressure.
	B. Source Limitations: Obtain roof specialties approved by manufacturer providing roofing-system warranty specified in Section 017400 “Warranties and Bonds”.
	C. Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate aesthetic effects, and set quality standards for fabrication and installation.
	1. Build mockup of typical roof edge, including fascia, gutter and downspout, approximately 2T10 feet2T6T (3.0 m)6T, long, including supporting construction, seams, attachments, underlayment, and accessories.
	2. Approval of mockups does not constitute approval of deviations from the Contract Documents contained in mockups unless Architect specifically approves such deviations in writing.
	3. Subject to compliance with requirements, approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.


	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Do not store roof specialties in contact with other materials that might cause staining, denting, or other surface damage. Store roof specialties away from uncured concrete and masonry.
	B. Protect strippable protective covering on roof specialties from exposure to sunlight and high humidity, except to extent necessary for the period of roof-specialty installation.

	1.8 FIELD CONDITIONS
	A. Field Measurements: Verify profiles and tolerances of roof-specialty substrates by field measurements before fabrication, and indicate measurements on Shop Drawings.
	B. Coordination: Coordinate roof specialties with flashing, trim, and construction of parapets, roof deck, roof and wall panels, and other adjoining work to provide a leakproof, secure, and noncorrosive installation.

	1.9 WARRANTY
	A. Roof Specialties Warranty: Roof specialties are included in warranty provisions in Section 017400 “Warranties and Bonds”.
	B. Special Warranty on Painted Finishes: Manufacturer agrees to repair finish or replace roof specialties that show evidence of deterioration of factory-applied finishes within specified warranty period.
	1. Fluoropolymer Finish: Deterioration includes, but is not limited to, the following:
	a. Color fading more than 5 Hunter units when tested according to ASTM D 2244.
	b. Chalking in excess of a No. 8 rating when tested according to ASTM D 4214.
	c. Cracking, checking, peeling, or failure of paint to adhere to bare metal.

	2. Finish Warranty Period: 20 years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. General Performance: Roof specialties shall withstand exposure to weather and resist thermally induced movement without failure, rattling, leaking, or fastener disengagement due to defective manufacture, fabrication, installation, or other defects ...
	B. Thermal Movements: Allow for thermal movements from ambient and surface temperature changes to prevent buckling, opening of joints, hole elongation, overstressing of components, failure of joint sealants, failure of connections, and other detriment...
	1. Temperature Change (Range): 2T120 deg F2T6T (67 deg C)6T, ambient; 2T180 deg F2T6T (100 deg C)6T material surfaces.


	2.2 ROOF-EDGE DRAINAGE SYSTEMS
	A. Downspouts: Corrugated rectangular to match existing, complete with machine-crimped elbows, manufactured from the following exposed metal. Furnish with metal hangers, from same material as downspouts, and anchors.
	1. Extruded Aluminum: 2T0.125 inch2T6T (3.18 mm)6T thick.

	B. Splash Blocks: Reinforced precast concrete.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Oldcastle Precast; M50SPB2 (Basis of Design).
	b. United Precast Concrete Products, Inc.
	c. Substitutions: As permitted under Section 012500 “Substitution Procedures”.


	C. Aluminum Finish:  Two-coat fluoropolymer.
	1. Color: As selected by Architect and Owner from manufacturer's full range.


	2.3 REGLETS AND COUNTERFLASHINGS
	A. Reglets: Manufactured units formed to provide secure interlocking of separate reglet and counterflashing pieces, from the following exposed metal:
	1. Formed Aluminum:  2T0.032 inch2T6T (0.81 mm)6T thick.
	2. Corners: Factory mitered and continuously welded.
	3. Surface-Mounted Type: Provide reglets with slotted holes for fastening to substrate, with neoprene or other suitable weatherproofing washers, and with channel for sealant at top edge.
	4. Masonry Type, Embedded: Provide reglets with offset top flange for embedment in masonry mortar joint.

	B. Counterflashings: Manufactured units of heights to overlap top edges of base flashings by 2T4 inches2T6T (100 mm)6T and in lengths not exceeding 2T12 feet2T6T (3.6 m)6T  designed to snap into reglets or through-wall-flashing receiver and compress a...
	1. Formed Aluminum:  2T0.032 inch2T6T (0.81 mm)6T thick.

	C. Accessories:
	1. Flexible-Flashing Retainer: Provide resilient plastic or rubber accessory to secure flexible flashing in reglet where clearance does not permit use of standard metal counterflashing or where reglet is provided separate from metal counterflashing.
	2. Counterflashing Wind-Restraint Clips: Provide clips to be installed before counterflashing to prevent wind uplift of counterflashing lower edge.

	D. Aluminum Finish: Mill

	2.4 MATERIALS
	A. Zinc-Coated (Galvanized) Steel Sheet: ASTM A 653/A 653M, 2TG902T6T (Z275)6T coating designation.
	B. Aluminum Sheet: 2TASTM B 2092T6T (ASTM B 209M)6T, alloy as standard with manufacturer for finish required, with temper to suit forming operations and performance required.
	C. Aluminum Extrusions: 2TASTM B 2212T6T (ASTM B 221M)6T, alloy and temper recommended by manufacturer for type of use and finish indicated, finished as follows:

	2.5 MISCELLANEOUS MATERIALS
	A. Fasteners: Manufacturer's recommended fasteners, suitable for application and designed to meet performance requirements. Furnish the following unless otherwise indicated:
	1. Exposed Penetrating Fasteners: Gasketed screws with hex washer heads matching color of sheet metal.
	2. Fasteners for Aluminum: Aluminum or Series 300 stainless steel.
	3. Fasteners for Stainless-Steel Sheet: Series 300 stainless steel.

	B. Elastomeric Sealant: ASTM C 920, elastomeric polyurethane polymer sealant of type, grade, class, and use classifications required by roofing-specialty manufacturer for each application.
	C. Butyl Sealant: ASTM C 1311, single-component, solvent-release butyl rubber sealant; polyisobutylene plasticized; heavy bodied for hooked-type joints with limited movement.
	D. Bituminous Coating: Cold-applied asphalt emulsion complying with ASTM D 1187/D 1187M.

	2.6 FINISHES
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Protect mechanical and painted finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	C. Appearance of Finished Work: Noticeable variations in same piece are unacceptable. Variations in appearance of adjoining components are acceptable if they are within the range of approved Samples and are assembled or installed to minimize contrast.
	D. Aluminum Extrusion Finishes:
	1. High-Performance Organic Finish: Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and resin manufacturers' written instructions.
	a. Two-Coat Fluoropolymer: AAMA 2604. Fluoropolymer finish containing not less than 70 percent PVDF resin by weight in color coat. Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and resin manufacturers' written i...
	b. Concealed Surface Finish: Apply pretreatment and manufacturer's standard acrylic or polyester backer finish consisting of prime coat and wash coat with a minimum total dry film thickness of 2T0.5 mil2T6T (0.013 mm)6T.




	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, to verify actual locations, dimensions, and other conditions affecting performance of the Work.
	B. Examine walls, roof edges, and parapets for suitable conditions for roof specialties.
	C. Verify that substrate is sound, dry, smooth, clean, sloped for drainage where applicable, and securely anchored.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION, GENERAL
	A. General: Install roof specialties according to manufacturer's written instructions. Anchor roof specialties securely in place, with provisions for thermal and structural movement. Use fasteners, solder, protective coatings, separators, underlayment...
	1. Install roof specialties level, plumb, true to line and elevation; with limited oil-canning and without warping, jogs in alignment, buckling, or tool marks.
	2. Provide uniform, neat seams with minimum exposure of solder and sealant.
	3. Install roof specialties to fit substrates and to result in weathertight performance. Verify shapes and dimensions of surfaces to be covered before manufacture.
	4. Torch cutting of roof specialties is not permitted.
	5. Do not use graphite pencils to mark metal surfaces.

	B. Metal Protection: Protect metals against galvanic action by separating dissimilar metals from contact with each other or with corrosive substrates by painting contact surfaces with bituminous coating or by other permanent separation as recommended ...
	1. Coat concealed side of uncoated aluminum and stainless-steel roof specialties with bituminous coating where in contact with wood, ferrous metal, or cementitious construction.
	2. Bed flanges in thick coat of asphalt roofing cement where required by manufacturers of roof specialties for waterproof performance.

	C. Expansion Provisions: Allow for thermal expansion of exposed roof specialties.
	1. Space movement joints at a maximum of 2T12 feet2T6T (3.6 m)6T with no joints within 2T18 inches2T6T (450 mm)6T of corners or intersections unless otherwise indicated on Drawings.
	2. When ambient temperature at time of installation is between 2T40 and 70 deg F2T6T (4 and 21 deg C)6T, set joint members for 50 percent movement each way. Adjust setting proportionately for installation at higher ambient temperatures.

	D. Fastener Sizes: Use fasteners of sizes that penetrate wood blocking or sheathing not less than 2T1-1/4 inches2T6T (32 mm)6T for nails and not less than 2T3/4 inch2T6T (19 mm)6T for wood screws.
	E. Seal concealed joints with butyl sealant as required by roofing-specialty manufacturer.
	F. Seal joints as required for weathertight construction. Place sealant to be completely concealed in joint. Do not install sealants at temperatures below 2T40 deg F2T6T (4 deg C)6T.
	G. Soldered Joints: Clean surfaces to be soldered, removing oils and foreign matter. Pre-tin edges of sheets to be soldered to a width of 2T1-1/2 inches2T6T (38 mm)6T; however, reduce pre-tinning where pre-tinned surface would show in completed Work. ...

	3.3 ROOF-EDGE DRAINAGE-SYSTEM INSTALLATION
	A. General: Install components to produce a complete roof-edge drainage system according to manufacturer's written instructions. Coordinate installation of roof perimeter flashing with installation of roof-edge drainage system.
	B. Downspouts: Join sections with manufacturer's standard telescoping joints. Provide hangers with fasteners designed to hold downspouts securely to walls and 2T1 inch2T6T (25 mm)6T away from walls; locate fasteners at top and bottom and at approximat...
	1. Provide elbows at base of downspouts at grade to direct water away from building.
	2. Connect downspouts to underground drainage system or above ground drainage system as indicated.

	C. Splash Pans: Install where downspouts discharge on low-slope roofs or grade. Set in asphalt roofing cement.

	3.4 REGLET AND COUNTERFLASHING INSTALLATION
	A. General: Coordinate installation of reglets and counterflashings with installation of base flashings.
	B. Embedded Reglets: See Drawings for installation of reglets.
	C. Surface-Mounted Reglets: Install reglets to receive flashings where flashing without embedded reglets is indicated on Drawings. Install at height so that inserted counterflashings overlap 2T4 inches2T6T (100 mm)6T over top edge of base flashings.
	D. Counterflashings: Insert counterflashings into reglets or other indicated receivers; ensure that counterflashings overlap 2T4 inches2T6T (100 mm)6T over top edge of base flashings. Lap counterflashing joints a minimum of 2T4 inches2T6T (100 mm)6T a...

	3.5 CLEANING AND PROTECTION
	A. Clean exposed metal surfaces of substances that interfere with uniform oxidation and weathering.
	B. Clean and neutralize flux materials. Clean off excess solder and sealants.
	C. Remove temporary protective coverings and strippable films as roof specialties are installed. On completion of installation, clean finished surfaces, including removing unused fasteners, metal filings, pop rivet stems, and pieces of flashing. Maint...
	D. Replace roof specialties that have been damaged or that cannot be successfully repaired by finish touchup or similar minor repair procedures.



	079200 JOINT SEALANTS 100% (17.006)
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Silicone joint sealants.
	2. Urethane joint sealants.
	3. Polysulfide joint sealants.
	4. Latex joint sealants.
	5. Solvent-release-curing joint sealants.
	6. Preformed joint sealants.
	7. Acoustical joint sealants.

	B. Related Sections:
	1. Section 081113 “Hollow Metal Doors and Frames” for sealants in Door and Frame assemblies.
	2. Section 088000 "Glazing" for glazing sealants.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each joint-sealant product indicated.
	B. Samples: Manufacturer's color charts consisting of strips of cured sealants showing the full range of colors available for each product exposed to view.
	C. Joint-Sealant Schedule: Include the following information:
	1. Joint-sealant application, joint location, and designation.
	2. Joint-sealant manufacturer and product name.
	3. Joint-sealant formulation.
	4. Joint-sealant color.


	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For qualified Installer.
	B. Product Certificates: For each kind of joint sealant and accessory, from manufacturer.
	C. Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified testing agency, indicating that sealants comply with requirements.
	D. Warranties: Sample of special warranties.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications: Manufacturer's authorized representative who is trained and approved for installation of units required for this Project.
	B. Source Limitations: Obtain each kind of joint sealant from single source from single manufacturer.
	C. Product Testing: Test joint sealants using a qualified testing agency.
	1. Testing Agency Qualifications: An independent testing agency qualified according to ASTM C 1021 to conduct the testing indicated.


	1.6 PROJECT CONDITIONS
	A. Do not proceed with installation of joint sealants under the following conditions:
	1. When ambient and substrate temperature conditions are outside limits permitted by joint-sealant manufacturer or are below 4T40 deg F4T8T (5 deg C)8T.
	2. When joint substrates are wet.
	3. Where joint widths are less than those allowed by joint-sealant manufacturer for applications indicated.
	4. Where contaminants capable of interfering with adhesion have not yet been removed from joint substrates.


	1.7 WARRANTY
	A. Special Installer's Warranty: Manufacturer's standard form in which Installer agrees to repair or replace joint sealants that do not comply with performance and other requirements specified in this Section within specified warranty period.
	1. Warranty Period: Two (2) years from date of Substantial Completion.

	B. Special warranties specified in this article exclude deterioration or failure of joint sealants from the following:
	1. Movement of the structure caused by structural settlement or errors attributable to design or construction resulting in stresses on the sealant exceeding sealant manufacturer's written specifications for sealant elongation and compression.
	2. Disintegration of joint substrates from natural causes exceeding design specifications.
	3. Mechanical damage caused by individuals, tools, or other outside agents.
	4. Changes in sealant appearance caused by accumulation of dirt or other atmospheric contaminants.



	PART 2 -  PRODUCTS
	2.1 MATERIALS, GENERAL
	A. Compatibility: Provide joint sealants, backings, and other related materials that are compatible with one another and with joint substrates under conditions of service and application, as demonstrated by joint-sealant manufacturer, based on testing...
	B. VOC Content of Interior Sealants: Sealants and sealant primers used inside the weatherproofing system shall comply with the following limits for VOC content when calculated according to 40 CFR 59, Subpart D (EPA Method 24):
	1. Architectural Sealants: 250 g/L.
	2. Sealant Primers for Nonporous Substrates: 250 g/L.
	3. Sealant Primers for Porous Substrates: 775 g/L.

	C. Liquid-Applied Joint Sealants: Comply with ASTM C 920 and other requirements indicated for each liquid-applied joint sealant specified, including those referencing ASTM C 920 classifications for type, grade, class, and uses related to exposure and ...
	D. Stain-Test-Response Characteristics: Where sealants are specified to be nonstaining to porous substrates, provide products that have undergone testing according to ASTM C 1248 and have not stained porous joint substrates indicated for Project.
	E. Suitability for Contact with Food: Where sealants are indicated for joints that will come in repeated contact with food, provide products that comply with 21 CFR 177.2600.
	F. Colors of Exposed Joint Sealants: As selected by Architect and Owner from manufacturer's full range.

	2.2 SILICONE JOINT SEALANTS
	A. Mildew-Resistant, Single-Component, Nonsag, Neutral-Curing Silicone Joint Sealant: ASTM C 920, Type S, Grade NS, Class 25, for Use NT.
	1. 7TUProductsU7T: Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. 7TUPecora CorporationU7T; 898
	b. Substitutions:  Under provisions of Section 012500 “Substitution Procedures”.



	2.3 POLYSULFIDE JOINT SEALANTS
	A. Multicomponent, Nonsag, Polysulfide Joint Sealant: ASTM C 920, Type M, Grade NS, Class 25, for Use NT.
	1. 7TUProductsU7T: Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. 7TUBASF Building SystemsU7T; Sonolastic Polysulfide Sealant
	b. 7TUPecora CorporationU7T; Synthacalk GC-2+
	c. 7TUW. R. Meadows, IncU7T.; Deck-O-Seal Gun Grade
	d. Substitutions:  Under provisions of Section 012500 “Substitution Procedures”.



	2.4 LATEX JOINT SEALANTS
	A. Latex Joint Sealant: Acrylic latex or siliconized acrylic latex, ASTM C 834, Type OP, Grade NF.
	1. 7TUProductsU7T: Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. 7TUBASF Building SystemsU7T; Sonolac
	b. 7TUBostik, IncU7T.; Chem-Calk 600
	c. 7TUPecora CorporationU7T; AC-20+
	d. 7TUTremco IncorporatedU7T; Tremflex 834
	e. Substitutions:  Under provisions of Section 012500 “Substitution Procedures”.



	2.5 ACOUSTICAL JOINT SEALANTS
	A. Acoustical Joint Sealant: Manufacturer's standard nonsag, paintable, nonstaining latex sealant complying with ASTM C 834. Product effectively reduces airborne sound transmission through perimeter joints and openings in building construction as demo...
	1. 7TUProductsU7T: Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. 7TUPecora CorporationU7T; AC-20 FTR
	b. 7TUUSG CorporationU7T; SHEETROCK Acoustical Sealant
	c. Substitutions:  Under provisions of Section 012500 “Substitution Procedures”.



	2.6 JOINT SEALANT BACKING
	A. General: Provide sealant backings of material that are nonstaining; are compatible with joint substrates, sealants, primers, and other joint fillers; and are approved for applications indicated by sealant manufacturer based on field experience and ...
	B. Cylindrical Sealant Backings: ASTM C 1330, Type B (bicellular material with a surface skin), and of size and density to control sealant depth and otherwise contribute to producing optimum sealant performance.
	C. Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended by sealant manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler materials or joint surfaces at back of joint. Provide self-adhesive tape where app...

	2.7 MISCELLANEOUS MATERIALS
	A. Primer: Material recommended by joint-sealant manufacturer where required for adhesion of sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate tests and field tests.
	B. Cleaners for Nonporous Surfaces: Chemical cleaners acceptable to manufacturers of sealants and sealant backing materials, free of oily residues or other substances capable of staining or harming joint substrates and adjacent nonporous surfaces in a...
	C. Masking Tape: Nonstaining, nonabsorbent material compatible with joint sealants and surfaces adjacent to joints.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with requirements for joint configuration, installation tolerances, and other conditions affecting joint-sealant performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants to comply with joint-sealant manufacturer's written instructions and the following requirements:
	1. Remove all foreign material from joint substrates that could interfere with adhesion of joint sealant, including dust, paints (except for permanent, protective coatings tested and approved for sealant adhesion and compatibility by sealant manufactu...
	2. Clean porous joint substrate surfaces by brushing, grinding, mechanical abrading, or a combination of these methods to produce a clean, sound substrate capable of developing optimum bond with joint sealants. Remove loose particles remaining after c...
	a. Concrete.
	b. Masonry.

	3. Remove laitance and form-release agents from concrete.
	4. Clean nonporous joint substrate surfaces with chemical cleaners or other means that do not stain, harm substrates, or leave residues capable of interfering with adhesion of joint sealants. Nonporous joint substrates include the following:
	a. Metal.
	b. Glass.
	c. Porcelain enamel.
	d. Glazed surfaces of ceramic tile.


	B. Joint Priming: Prime joint substrates where recommended by joint-sealant manufacturer or prior experience. Apply primer to comply with joint-sealant manufacturer's written instructions. Confine primers to areas of joint-sealant bond; do not allow s...
	C. Masking Tape: Use masking tape where required to prevent contact of sealant or primer with adjoining surfaces that otherwise would be permanently stained or damaged by such contact or by cleaning methods required to remove sealant smears. Remove ta...

	3.3 INSTALLATION OF JOINT SEALANTS
	A. General: Comply with joint-sealant manufacturer's written installation instructions for products and applications indicated, unless more stringent requirements apply.
	B. Sealant Installation Standard: Comply with recommendations in ASTM C 1193 for use of joint sealants as applicable to materials, applications, and conditions indicated.
	C. Install sealant backings of kind indicated to support sealants during application and at position required to produce cross-sectional shapes and depths of installed sealants relative to joint widths that allow optimum sealant movement capability.
	1. Do not leave gaps between ends of sealant backings.
	2. Do not stretch, twist, puncture, or tear sealant backings.
	3. Remove absorbent sealant backings that have become wet before sealant application and replace them with dry materials.

	D. Install bond-breaker tape behind sealants where sealant backings are not used between sealants and backs of joints.
	E. Install sealants using proven techniques that comply with the following and at the same time backings are installed:
	1. Place sealants so they directly contact and fully wet joint substrates.
	2. Completely fill recesses in each joint configuration.
	3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow optimum sealant movement capability.

	F. Tooling of Nonsag Sealants: Immediately after sealant application and before skinning or curing begins, tool sealants according to requirements specified in subparagraphs below to form smooth, uniform beads of configuration indicated; to eliminate ...
	1. Remove excess sealant from surfaces adjacent to joints.
	2. Use tooling agents that are approved in writing by sealant manufacturer and that do not discolor sealants or adjacent surfaces.
	3. Provide concave joint profile per Figure 8A in ASTM C 1193, unless otherwise indicated.
	4. Provide flush joint profile where indicated per Figure 8B in ASTM C 1193.
	5. Provide recessed joint configuration of recess depth and at locations indicated per Figure 8C in ASTM C 1193.
	a. Use masking tape to protect surfaces adjacent to recessed tooled joints.


	G. Acoustical Sealant Installation: At sound-rated assemblies and elsewhere as indicated, seal construction at perimeters, behind control joints, and at openings and penetrations with a continuous bead of acoustical sealant. Install acoustical sealant...

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

	3.5 PROTECTION
	A. Protect joint sealants during and after curing period from contact with contaminating substances and from damage resulting from construction operations or other causes so sealants are without deterioration or damage at time of Substantial Completio...

	3.6 JOINT-SEALANT SCHEDULE
	A. Joint-Sealant Application: Exterior joints in vertical surfaces and horizontal nontraffic surfaces.
	1. Joint Locations:
	a. Construction joints in cast-in-place concrete.
	b. Control and expansion joints in unit masonry.
	c. Joints between metal panels.
	d. Joints between different materials listed above.
	e. Perimeter joints between materials listed above and frames of doors, windows and louvers.
	f. Control and expansion joints in ceilings and other overhead surfaces.
	g. Other joints as indicated.

	2. Polysulfide Joint Sealant: Multicomponent, nonsag.

	B. Joint-Sealant Application: Interior joints in vertical surfaces and horizontal nontraffic surfaces.
	1. Joint Locations:
	a. Control and expansion joints on exposed interior surfaces of exterior walls.
	b. Perimeter joints of exterior openings where indicated.
	c. Tile control and expansion joints.
	d. Vertical joints on exposed surfaces of interior unit masonry and concrete walls and partitions.
	e. Perimeter joints between interior wall surfaces and frames of interior doors, windows and elevator entrances.
	f. Other joints as indicated.

	2. Joint Sealant: Latex.

	C. Joint-Sealant Application: Mildew-resistant interior joints in vertical surfaces and horizontal nontraffic surfaces.
	1. Joint Sealant Location:
	a. Joints between plumbing fixtures and adjoining walls, floors, and counters.
	b. Tile control and expansion joints where indicated.
	c. Other joints as indicated.

	2. Joint Sealant: Mildew resistant, single component, nonsag, neutral curing, silicone.

	D. Joint-Sealant Application: Interior acoustical joints in vertical surfaces and horizontal nontraffic surfaces.
	1. Joint Location:
	a. Acoustical joints where indicated.
	b. Other joints as indicated.

	2. Joint Sealant: Acoustical.
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	081113 HOLLOW METAL DOORS AND FRAMES 100% (14.305)
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes hollow-metal work.
	B. Related Requirements:
	1. Section 087100 “Door Hardware" for door hardware for hollow-metal doors and frames.


	1.3 DEFINITIONS
	A. Minimum Thickness:  Minimum thickness of base metal without coatings according to NAAMM-HMMA 803 or SDI A250.8.

	1.4 COORDINATION
	A. Coordinate anchorage installation for hollow-metal frames.  Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors.  Deliver such items to Pr...

	1.5 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	1. Include construction details, material descriptions, core descriptions, fire-resistance ratings, and finishes.

	B. Shop Drawings:  Include the following:
	1. Elevations of each door type.
	2. Details of doors, including vertical- and horizontal-edge details and metal thicknesses.
	3. Frame details for each frame type, including dimensioned profiles and metal thicknesses.
	4. Locations of reinforcement and preparations for hardware.
	5. Details of each different wall opening condition.
	6. Details of anchorages, joints, field splices, and connections.
	7. Details of accessories.
	8. Details of moldings, removable stops, and glazing.

	C. Samples for Initial Selection:  For units with factory-applied color finishes.
	D. Schedule:  Provide a schedule of hollow-metal work prepared by or under the supervision of supplier, using same reference numbers for details and openings as those on Drawings.  Coordinate with final Door Hardware Schedule.

	1.6 INFORMATIONAL SUBMITTALS
	A. Product Test Reports:  For each type of hollow-metal frame assembly, for tests performed by a qualified testing agency.
	B. Oversize Construction Certification:  For assemblies required to be fire rated and exceeding limitations of labeled assemblies.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Deliver hollow-metal work palletized, packaged, or crated to provide protection during transit and Project-site storage.  Do not use nonvented plastic.
	B. Deliver welded frames with two (2) removable spreader bars across bottom of frames, tack welded to jambs and mullions.
	C. Store hollow-metal work vertically under cover at Project site with head up.  Place on minimum 6T4-inch-6Thigh wood blocking.  Provide minimum 6T¼-inch6T space between each stacked door to permit air circulation.

	1.8 WARRANTY
	A. Warranty: One (1) year, materials and workmanship.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Basis of Design:
	1. 9TSteelcraft9T; an Ingersoll-Rand company.

	B. 9TManufacturers9T:  Subject to compliance with requirements, provide products by one of the following:
	1. 9TCeco Door Products9T; an Assa Abloy Group company.
	2. 9TCurries Company9T; an Assa Abloy Group company.
	3. Substitutions:  Under provisions of Section 012500 “Substitution Procedures”.

	C. Source Limitations:  Obtain hollow-metal work from single source from single manufacturer.

	2.2 REGULATORY REQUIREMENTS
	A. Fire-Rated Assemblies:  Complying with NFPA 80 and listed and labeled by a qualified testing agency acceptable to authorities having jurisdiction for fire-protection ratings indicated, based on testing at positive pressure according to NFPA 252 or ...
	1. Smoke- and Draft-Control Assemblies:  Provide an assembly with gaskets listed and labeled for smoke and draft control by a qualified testing agency acceptable to authorities having jurisdiction, based on testing according to UL 1784 and installed i...


	2.3 INTERIOR DOORS AND FRAMES
	A. Construct interior doors and frames to comply with the standards indicated for materials, fabrication, hardware locations, hardware reinforcement, tolerances, and clearances, and as specified.
	B. Extra-Heavy-Duty Doors and Frames:  SDI A250.8, Level 3.
	1. Physical Performance:  Level A according to SDI A250.4.
	2. Doors:
	a. Type: As indicated on Drawings in Door and Frame Schedule.
	b. Thickness: 6T1¾ inches6T.
	c. Face: Uncoated, cold-rolled steel sheet, minimum thickness of 0.053 inch.
	d. Edge Construction: Model 2, Seamless.
	e. Core: Steel stiffened.

	3. Frames:
	a. Materials:  Uncoated, steel sheet, minimum thickness of 6T0.053 inch6T.
	b. Construction: Face welded.

	4. Exposed Finish:  Prime.


	2.4 FRAME ANCHORS
	A. Jamb Anchors:
	1. Masonry Type:  Adjustable strap-and-stirrup or T-shaped anchors to suit frame size, not less than 6T0.042 inch6T thick, with corrugated or perforated straps not less than 6T2 inches6T wide by 6T10 inches6T long; or wire anchors not less than 6T0.17...
	2. Stud-Wall Type:  Designed to engage stud, welded to back of frames; not less than 6T0.042 inch6T thick.
	3. Compression Type for Drywall Slip-on Frames:  Adjustable compression anchors.
	4. Postinstalled Expansion Type for In-Place Concrete or Masonry:  Minimum 6T3/8-inch-6Tdiameter bolts with expansion shields or inserts.  Provide pipe spacer from frame to wall, with throat reinforcement plate, welded to frame at each anchor location.

	B. Floor Anchors:  Formed from same material as frames, minimum thickness of 6T0.042 inch6T, and as follows:
	1. Monolithic Concrete Slabs:  Clip-type anchors, with two holes to receive fasteners.


	2.5 MATERIALS
	A. Recycled Content of Steel Products: Postconsumer recycled content plus one-half of preconsumer recycled content not less than twenty-five percent (25%).
	B. Cold-Rolled Steel Sheet:  ASTM A 1008, Commercial Steel (CS), Type B; suitable for exposed applications.
	C. Metallic-Coated Steel Sheet: ASTM A 653, Commercial Steel (CS), Type B.
	D. Frame Anchors:  ASTM A 879, Commercial Steel (CS), 6T04Z6T coating designation; mill phosphatized.
	1. For anchors built into exterior walls, steel sheet complying with ASTM A 1008 or ASTM A 1011, hot-dip galvanized according to ASTM A 153, Class B.

	E. Inserts, Bolts, and Fasteners:  Hot-dip galvanized according to ASTM A 153.
	F. Power-Actuated Fasteners in Concrete:  Fastener system of type suitable for application indicated, fabricated from corrosion-resistant materials, with clips or other accessory devices for attaching hollow-metal frames of type indicated.
	G. Grout:  ASTM C 476, except with a maximum slump of 6T4 inches6T, as measured according to ASTM C 143.
	H. Mineral-Fiber Insulation: ASTM C 665, Type I (blankets without membrane facing); consisting of fibers manufactured from slag or rock wool; with maximum flame-spread and smoke-developed indexes of 25 and 50, respectively; passing ASTM E 136 for comb...
	I. Bituminous Coating:  Cold-applied asphalt mastic, compounded for 6T15-mil6T dry film thickness per coat.  Provide inert-type noncorrosive compound free of asbestos fibers, sulfur components, and other deleterious impurities.

	2.6 FABRICATION
	A. Fabricate hollow-metal work to be rigid and free of defects, warp, or buckle.  Accurately form metal to required sizes and profiles, with minimum radius for metal thickness.  Where practical, fit and assemble units in manufacturer's plant.  To ensu...
	B. Hollow-Metal Doors:
	1. Steel-Stiffened Door Cores: Provide minimum thickness 6T0.026 inch6T, steel vertical stiffeners of same material as face sheets extending full-door height, with vertical webs spaced not more than 6T6 inches6T apart. Spot weld to face sheets no more...
	2. Fire Door Cores: As required to provide fire-protection ratings indicated.
	3. Vertical Edges for Single-Acting Doors: Bevel edges 6T1/8 inch in 2 inches6T.
	4. Top Edge Closures: Close top edges of doors with flush closures of same material as face sheets.
	5. Bottom Edge Closures: Close bottom edges of doors with end closures or channels of same material as face sheets.
	6. Astragals: Provide overlapping astragal on one (1) leaf of pairs of doors where required by NFPA 80 for fire-performance rating or where indicated. Extend minimum 6T¾ inch6T beyond edge of door on which astragal is mounted or as required to comply ...

	C. Hollow-Metal Frames:  Where frames are fabricated in sections due to shipping or handling limitations, provide alignment plates or angles at each joint, fabricated of same thickness metal as frames.
	1. Sidelite and Transom Bar Frames: Provide closed tubular members with no visible face seams or joints, fabricated from same material as door frame. Fasten members at crossings and to jambs by butt welding.
	2. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners unless otherwise indicated.
	3. Grout Guards:  Weld guards to frame at back of hardware mortises in frames to be grouted.
	4. Floor Anchors:  Weld anchors to bottoms of jambs with at least four (4) spot welds per anchor; however, for slip-on drywall frames, provide anchor clips or countersunk holes at bottoms of jambs.
	5. Jamb Anchors:  Provide number and spacing of anchors as follows:
	a. Masonry Type:  Locate anchors not more than 6T16 inches6T from top and bottom of frame.  Space anchors not more than 6T32 inches6T o.c., to match coursing, and as follows:
	1) Two (2) anchors per jamb up to 6T60 inches6T high.
	2) Three (3) anchors per jamb from 6T60 to 90 inches6T high.
	3) Four (4) anchors per jamb from 6T90 to 120 inches6T high.
	4) Four (4) anchors per jamb plus one (1) additional anchor per jamb for each 6T24 inches6T or fraction thereof above 6T120 inches6T high.

	b. Stud-Wall Type:  Locate anchors not more than 6T18 inches6T from top and bottom of frame.  Space anchors not more than 6T32 inches6T o.c. and as follows:
	1) Three (3) anchors per jamb up to 6T60 inches6T high.
	2) Four (4) anchors per jamb from 6T60 to 90 inches6T high.
	3) Five (5) anchors per jamb from 6T90 to 96 inches6T high.
	4) Five (5) anchors per jamb plus one (1) additional anchor per jamb for each 6T24 inches6T or fraction thereof above 6T96 inches6T high.

	c. Compression Type:  Not less than two (2) anchors in each frame.
	d. Postinstalled Expansion Type:  Locate anchors not more than 6T6 inches6T from top and bottom of frame.  Space anchors not more than 6T26 inches6T o.c.

	6. Door Silencers:  Except on weather-stripped frames, drill stops to receive door silencers as follows.  Keep holes clear during construction.
	a. Single-Door Frames:  Drill stop in strike jamb to receive three (3) door silencers.
	b. Double-Door Frames: Drill stop in head jamb to receive two (2) door silencers.


	D. Fabricate concealed stiffeners and edge channels from either cold- or hot-rolled steel sheet.
	E. Hardware Preparation:  Factory prepare hollow-metal work to receive templated mortised hardware; include cutouts, reinforcement, mortising, drilling, and tapping according to SDI A250.6, the Door Hardware Schedule, and templates.
	1. Reinforce frames to receive nontemplated, mortised, and surface-mounted door hardware.
	2. Comply with applicable requirements in SDI A250.6 and BHMA A156.115 for preparation of hollow-metal work for hardware.

	F. Stops and Moldings:  Provide stops and moldings around glazed lites and louvers where indicated.  Form corners of stops and moldings with mitered hairline joints.
	1. Provide fixed frame moldings on secure side of interior doors.
	2. Provide loose stops and moldings on inside of hollow-metal work.


	2.7 STEEL FINISHES
	A. Prime Finish:  Clean, pretreat, and apply manufacturer's standard primer.
	1. Shop Primer:  Manufacturer's standard, fast-curing, lead- and chromate-free primer complying with SDI A250.10; recommended by primer manufacturer for substrate; compatible with substrate and field-applied coatings despite prolonged exposure.


	2.8 ACCESSORIES
	A. Mullions and Transom Bars: Join to adjacent members by welding or rigid mechanical anchors.
	B. Grout Guards:  Formed from same material as frames, not less than 6T0.016 inch6T thick.


	PART 3 -  EXECUTION
	3.1 COMMISSIONING OF COMPONENTS AND SYSTEMS
	A. Engage a manufacturer authorized representative who is familiar with this project, to participate and assist as necessary, in the functional performance testing of the components and systems included in this Division with the Commissioning Authority.

	3.2 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Examine roughing-in for embedded and built-in anchors to verify actual locations before frame installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.3 PREPARATION
	A. Remove welded-in shipping spreaders installed at factory.  Restore exposed finish by grinding, filling, and dressing, as required to make repaired area smooth, flush, and invisible on exposed faces.
	B. Drill and tap doors and frames to receive nontemplated, mortised, and surface-mounted door hardware.

	3.4 INSTALLATION
	A. General:  Install hollow-metal work plumb, rigid, properly aligned, and securely fastened in place.  Comply with Drawings and manufacturer's written instructions.
	B. Hollow-Metal Frames:  Install hollow-metal frames for doors, transoms, sidelites, borrowed lites, and other openings, of size and profile indicated.  Comply with SDI A250.11 or NAAMM-HMMA 840 as required by standards specified.
	1. Set frames accurately in position; plumbed, aligned, and braced securely until permanent anchors are set.  After wall construction is complete, remove temporary braces, leaving surfaces smooth and undamaged.
	a. At fire-rated openings, install frames according to NFPA 80.
	b. Where frames are fabricated in sections because of shipping or handling limitations, field splice at approved locations by welding face joint continuously; grind, fill, dress, and make splice smooth, flush, and invisible on exposed faces.
	c. Install frames with removable stops located on secure side of opening.
	d. Install door silencers in frames before grouting.
	e. Remove temporary braces necessary for installation only after frames have been properly set and secured.
	f. Check plumb, square, and twist of frames as walls are constructed.  Shim as necessary to comply with installation tolerances.
	g. Field apply bituminous coating to backs of frames that will be filled with grout containing antifreezing agents.

	2. Floor Anchors:  Provide floor anchors for each jamb and mullion that extends to floor, and secure with postinstalled expansion anchors.
	a. Floor anchors may be set with power-actuated fasteners instead of postinstalled expansion anchors if so indicated and approved on Shop Drawings.

	3. Metal-Stud Partitions: Solidly pack mineral-fiber insulation inside frames.
	4. Masonry Walls:  Coordinate installation of frames to allow for solidly filling space between frames and masonry with grout.
	5. In-Place Concrete Construction:  Secure frames in place with postinstalled expansion anchors.  Countersink anchors, and fill and make smooth, flush, and invisible on exposed faces.
	6. Installation Tolerances:  Adjust hollow-metal door frames for squareness, alignment, twist, and plumb to the following tolerances:
	a. Squareness:  Plus or minus 6T1/16 inch6T, measured at door rabbet on a line 90 degrees from jamb perpendicular to frame head.
	b. Alignment:  Plus or minus 6T1/16 inch6T, measured at jambs on a horizontal line parallel to plane of wall.
	c. Twist:  Plus or minus 6T1/16 inch6T, measured at opposite face corners of jambs on parallel lines, and perpendicular to plane of wall.
	d. Plumbness:  Plus or minus 6T1/16 inch6T, measured at jambs at floor.


	C. Hollow-Metal Doors: Fit hollow-metal doors accurately in frames, within clearances specified below. Shim as necessary.
	1. Non-Fire-Rated Steel Doors:
	a. Between Door and Frame Jambs and Head: 6T1/8 inch6T plus or minus 6T1/32 inch6T.
	b. Between Edges of Pairs of Doors: 6T1/8 inch6T to 6T¼ inch6T plus or minus 6T1/32 inch6T.
	c. At Bottom of Door: 6T¾ inch6T.
	d. Between Door Face and Stop: 6T1/16 inch6T to 6T1/8 inch6T plus or minus 6T1/32 inch6T.

	2. Fire-Rated Doors: Install doors with clearances according to NFPA 80.
	3. Smoke-Control Doors: Install doors and gaskets according to NFPA 105.


	3.5 ADJUSTING AND CLEANING
	A. Final Adjustments:  Check and readjust operating hardware items immediately before final inspection.  Leave work in complete and proper operating condition.  Remove and replace defective work, including hollow-metal work that is warped, bowed, or o...
	B. Remove grout and other bonding material from hollow-metal work immediately after installation.
	C. Prime-Coat Touchup:  Immediately after erection, sand smooth rusted or damaged areas of prime coat and apply touchup of compatible air-drying, rust-inhibitive primer.
	D. Metallic-Coated Surface Touchup: Clean abraded areas and repair with galvanizing repair paint according to manufacturer's written instructions.



	087100 FL - DOOR HARDWARE 100% (14.305)
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes:
	1. Mechanical door hardware for the following:
	a. Swinging doors.


	B. Related Sections:
	1. Section 081113 “Hollow Metal Doors and Frames” for hollow metal doors to receive hardware.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include construction and installation details, material descriptions, dimensions of individual components and profiles, and finishes.
	B. Shop Drawings: Details of door hardware.
	C. Other Action Submittals:
	1. Door Hardware Schedule:  Prepared by or under the supervision of Installer, detailing fabrication and assembly of door hardware, as well as installation procedures and diagrams.  Coordinate final door hardware schedule with doors, frames, and relat...
	a. Submittal Sequence:  Submit door hardware schedule concurrent with submissions of Product Data.  Coordinate submission of door hardware schedule with scheduling requirements of other work to facilitate the fabrication of other work that is critical...
	b. Format:  Use same scheduling sequence and format and use same door numbers as in the Contract Documents.
	c. Content:  Include the following information:
	1) Identification number, location, hand, fire rating, size, and material of each door and frame.
	2) Locations of each door hardware set, cross-referenced to Drawings on floor plans and to door and frame schedule.
	3) Complete designations, including name and manufacturer, type, style, function, size, quantity, function, and finish of each door hardware product.
	4) Fastenings and other pertinent information.
	5) Explanation of abbreviations, symbols, and codes contained in schedule.
	6) Mounting locations for door hardware.
	7) List of related door devices specified in other Sections for each door and frame.


	2. Keying Schedule:  Prepared by or under the supervision of Installer, detailing Owner's final keying instructions for locks.  Include schematic keying diagram and index each key set to unique door designations that are coordinated with the Contract ...


	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For Installer.
	B. Product Certificates: For electrified door hardware, from the manufacturer.
	1. Certify that door hardware approved for use on types and sizes of labeled fire-rated doors complies with listed fire-rated door assemblies.

	C. Product Test Reports:  For compliance with accessibility requirements, based on evaluation of comprehensive tests performed by manufacturer and witnessed by a qualified testing agency, for door hardware on doors located in accessible routes.
	D. Warranty:  Special warranty specified in this Section.

	1.5 CLOSEOUT SUBMITTALS
	A. Maintenance Data:  For each type of door hardware to include in maintenance manuals.  Include final hardware and keying schedule.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications:  Supplier of products and an employer of workers trained and approved by product manufacturers who is available during the course of the Work to consult with Contractor, Architect, and Owner about door hardware and keying.
	1. Warehousing Facilities:  In Project's vicinity.
	2. Scheduling Responsibility:  Preparation of door hardware and keying schedules.
	3. Engineering Responsibility: Preparation of data for electrified door hardware, including Shop Drawings, based on testing and engineering analysis of manufacturer's standard units in assemblies similar to those indicated for this Project.

	B. Source Limitations:  Obtain each type of door hardware from a single manufacturer.
	C. Fire-Rated Door Assemblies:  Where fire-rated door assemblies are indicated, provide door hardware rated for use in assemblies complying with NFPA 80 that are listed and labeled by a qualified testing agency, for fire-protection ratings indicated, ...
	D. Smoke- and Draft-Control Door Assemblies:  Where smoke- and draft-control door assemblies are required, provide door hardware that meet requirements of assemblies tested according to UL 1784 and installed in compliance with NFPA 105.
	1. Air Leakage Rate:  Maximum air leakage of2T0.3 cfm/sq. ft.2T at the tested pressure differential of 2T0.3-inch wg2T of water.


	1.8 COORDINATION
	A. Installation Templates:  Distribute for doors, frames, and other work specified to be factory prepared.  Check Shop Drawings of other work to confirm that adequate provisions are made for locating and installing door hardware to comply with indicat...
	B. Security:  Coordinate installation of door hardware, keying, and access control with Owner's security consultant.
	C. Existing Openings:  Where hardware components are scheduled for application to existing construction or where modifications to existing door hardware are required, field verify existing conditions and coordinate installation of door hardware to sui...

	1.9 WARRANTY
	A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace components of door hardware that fail in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Structural failures including excessive deflection, cracking, or breakage.
	b. Faulty operation of doors and door hardware.
	c. Deterioration of metals, metal finishes, and other materials beyond normal weathering and use.

	2. Warranty Period:  Three (3) years from date of Substantial Completion, unless otherwise indicated.
	a. Exit Devices:  Two (2) years from date of Substantial Completion.
	b. Manual Closers:  Ten (10) years from date of Substantial Completion.



	1.10 MAINTENANCE SERVICE
	A. Maintenance Tools and Instructions:  Furnish a complete set of specialized tools and maintenance instructions for Owner's continued adjustment, maintenance, and removal and replacement of door hardware.
	B. Maintenance Service:  Beginning at Substantial Completion, provide six (6) months' full maintenance by skilled employees of door hardware Installer.  Include quarterly preventive maintenance, repair or replacement of worn or defective components, l...


	PART 2 -  PRODUCTS
	2.1 SCHEDULED DOOR HARDWARE
	A. Provide door hardware for each door as scheduled in Part 3 "Door Hardware Schedule" Article to comply with requirements in this Section.
	1. Door Hardware Sets:  Provide quantity, item, size, finish or color indicated, and products equivalent in function and comparable in quality to named products, where allowed.
	2. Sequence of Operation: Provide electrified door hardware function, sequence of operation, and interface with other building control systems indicated.

	B. Designations:  Requirements for design, grade, function, finish, size, and other distinctive qualities of each type of door hardware are indicated in Part 3 "Door Hardware Schedule" Article.  Products are identified by using door hardware designati...
	1. Named Manufacturers' Products:  Manufacturer and product designation are listed for each door hardware type required for the purpose of establishing minimum requirements.  Manufacturers' names are abbreviated in Part 3 "Door Hardware Schedule" Arti...


	2.2 HINGES
	A. Hinges:  BHMA A156.1.  Provide template-produced hinges for hinges installed on solid core wood doors and hollow-metal frames.
	1. Basis of Design:
	a. Stanley Commercial Hardware; Div. of The Stanley Works; CB179

	2. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. 5TUHager CompaniesU5T.
	b. 5TUMcKinney Products Company; an ASSA ABLOY Group companyU5T.
	c. Substitutions:  Under provisions of Section 012500 “Substitution Procedures”.



	2.3 CONTINUOUS HINGES
	A. Continuous Hinges:  BHMA A156.26; minimum 2T0.120-inch-2Tthick, hinge leaves with minimum overall width of 2T4 inches2T; fabricated to full height of door and frame and to template screw locations; with components finished after milling and drillin...

	2.4 BUTT HINGES
	A. Provide five-knuckle, ball bearing hinges.
	1. Manufacturers and Products:
	a. Scheduled Manufacturer and Product:
	1) Ives 5BB series.

	b. Acceptable Manufacturers and Products:
	1) Bommer BB5000 series.
	2) McKinney TA/T4A series.




	2.5 MECHANICAL LOCKS AND LATCHES
	A. Lock Functions:  As indicated in Part 3 “Door Hardware Schedule”.
	B. Construction Cores:  Provide construction cores that are replaceable by permanent cores.  Provide ten (10) construction master keys.

	2.9 KEYING
	A. Keying System:  Factory registered, complying with guidelines in BHMA A156.28, Appendix A.  Incorporate decisions made in keying conference.
	1. Great-Grand Master Key System:  Change keys, a master key, a grand master key, and a great-grand master key operate cylinders.

	B. Keys:  Brass.
	1. Stamping:  Permanently inscribe each key with a visual key control number and include the following notation:
	a. Notation:  "DO NOT DUPLICATE."

	2. Quantity:  In addition to one (1) extra key blank for each lock, provide the following:
	a. Great-Grand Master Keys:  Five (5).



	2.10 KEY CONTROL SYSTEM
	A. Key Control Cabinet:  BHMA A156.5; metal cabinet with baked-enamel finish; containing key-holding hooks, labels, two (2) sets of key tags with self-locking key holders, key-gathering envelopes, and temporary and permanent markers; with key capacity...
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the the following:
	a. 5TUAmerican Key Boxes and CabinetsU5T.
	b. 5TUGE Security, IncU5T.
	c. 5TULund Equipment Co., IncU5T.
	d. Substitutions:  Under provisions of Section 012500 “Substitution Procedures”.

	2. Wall-Mounted Cabinet:  Cabinet with hinged-panel door equipped with key-holding panels and pin-tumbler cylinder door lock.


	2.11 OPERATING TRIM
	A. Operating Trim: BHMA A156.6; stainless steel, unless otherwise indicated.
	1. 5TBasis-of-Design Product5T:
	a. 5TRockwood Manufacturing Company
	1) Push Plates: 70C 4x16
	2) Pulls: RM4410-12


	2. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. 5TBurns Manufacturing Incorporated
	b. 5TIVES Hardware; an Ingersoll-Rand company
	c. Substitutions:  Under provisions of Section 012500 “Substitution Procedures”.



	2.12 ACCESSORIES FOR PAIRS OF DOORS
	A. Coordinators: BHMA A156.3; consisting of active-leaf, hold-open lever and inactive-leaf release trigger; fabricated from steel with nylon-coated strike plates; with built-in, adjustable safety release.
	B. Carry-Open Bars: BHMA A156.3; prevent the inactive leaf from opening before the active leaf; provide polished brass or bronze carry-open bars with strike plate for inactive leaves of pairs of doors unless automatic or self-latching bolts are used.
	C. Astragals: BHMA A156.22.
	D. Anti-pick Plates: Stainless Steel, 10 x 3.25 inches.

	2.13 SURFACE CLOSERS
	A. Surface Closers:  BHMA A156.4; rack-and-pinion hydraulic type with adjustable sweep and latch speeds controlled by key-operated valves and forged-steel main arm.  Comply with manufacturer's written recommendations for size of door closers depending...
	1. Basis-of-Design Product:
	a. LCN Closers; an Ingersoll-Rand company; 4040 Series
	b. No substitutions.


	B. Door closers, marked closer, shall be Smoothee series, with delayed action cylinder, sized to the door leaf size.
	C. Door closers, marked closer/stop shall be Cush-N-Stop series, with delayed action cylinder, sized to the door leaf size.
	D. Door closers are to be mounted on the least conspicuous side of the door.  The hardware supplier shall consult with the Architect to verify applications, and note mounting locations on the hardware schedule.

	2.14 MECHANICAL STOPS AND HOLDERS
	A. Wall- and Floor-Mounted Stops:  BHMA A156.16; polished cast brass, bronze, or aluminum base metal.
	1. Basis-of-Design Product:
	a. IVES Hardware; an Ingersoll-Rand company; 407 and 436 or 438
	a. Zero International
	1) Head and Jamb: #328AA, solid neoprene in an extruded aluminum housing.
	2) Sill: #339AA with extruded aluminum housing, solid neoprene.


	2. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. 5TUNational Guard ProductsU5T.
	b. 5TUPemko Manufacturing Co.; an ASSA ABLOY Group companyU5T.
	c. Substitutions: In accordance with Section 012500 “Substitution Procedures”.



	2.18 THRESHOLDS
	A. Thresholds:  BHMA A156.21; fabricated to full width of opening indicated.
	1. Basis-of-Design Product:
	a. Pemko Manufacturing Co.; an ASSA ABLOY Group company; 2005AT

	2. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. 5TUNational Guard ProductsU5T.
	b. 5TUZero InternationalU5T.
	c. Substitutions: In accordance with Section 012500 “Substitution Procedures”.



	2.19 METAL PROTECTIVE TRIM UNITS
	A. Metal Protective Trim Units:  BHMA A156.6; fabricated from 2T0.050-inch-2Tthick stainless steel; with manufacturer's standard machine or self-tapping screw fasteners.
	1. Basis-of-Design Product: Burns Manufacturing Incorporated.
	a. Kick Plates:  16 inches high.
	b. All plates are 2 inches less width of door on single doors, 1 inch less width of door on pairs.

	2. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. 5TUIVES Hardware; an Ingersoll-Rand companyU5T.
	b. 5TURockwood Manufacturing CompanyU5T.
	c. Substitutions: In accordance with Section 012500 “Substitution Procedures”.



	2.20 AUXILIARY DOOR HARDWARE
	A. Auxiliary Hardware:  BHMA A156.16.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. 5TUHager CompaniesU5T.
	b. 5TURockwood Manufacturing CompanyU5T.
	c. 5TUStanley Commercial Hardware; Div. of The Stanley WorksU5T.
	d. Substitutions: In accordance with Section 012500 “Substitution Procedures”.



	2.21 FABRICATION
	A. Base Metals:  Produce door hardware units of base metal indicated, fabricated by forming method indicated, using manufacturer's standard metal alloy, composition, temper, and hardness.  Furnish metals of a quality equal to or greater than that of s...
	B. Fasteners:  Provide door hardware manufactured to comply with published templates prepared for machine, wood, and sheet metal screws.  Provide screws that comply with commercially recognized industry standards for application intended, except alumi...
	1. Concealed Fasteners:  For door hardware units that are exposed when door is closed, except for units already specified with concealed fasteners.  Do not use through bolts for installation where bolt head or nut on opposite face is exposed unless it...
	2. Fire-Rated Applications:
	a. Wood or Machine Screws:  For the following:
	1) Hinges mortised to doors or frames; use threaded-to-the-head wood screws for wood doors and frames.
	2) Strike plates to frames.
	3) Closers to doors and frames.

	b. Steel Through Bolts:  For the following unless door blocking is provided:
	1) Surface hinges to doors.
	2) Closers to doors and frames.
	3) Surface-mounted exit devices.


	3. Spacers or Sex Bolts:  For through bolting of hollow-metal doors.
	4. Fasteners for Wood Doors:  Comply with requirements in DHI WDHS.2, "Recommended Fasteners for Wood Doors."


	2.22 FINISHES
	A. Provide finishes complying with BHMA A156.18 as indicated in door hardware schedule.
	B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	C. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are acceptable if they are within one-half of the range of approved Samples.  Noticeable variations in the same piece are not acceptable.  Variations in appearanc...


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine doors and frames, with Installer present, for compliance with requirements for installation tolerances, labeled fire-rated door assembly construction, wall and floor construction, and other conditions affecting performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Steel Doors and Frames:  For surface applied door hardware, drill and tap doors and frames according to ANSI/SDI A250.6.

	3.3 INSTALLATION
	A. Mounting Heights:  Mount door hardware units at heights to comply with the following unless otherwise indicated or required to comply with governing regulations.
	1. Standard Steel Doors and Frames:  ANSI/SDI A250.8.

	B. Install each door hardware item to comply with manufacturer's written instructions.  Where cutting and fitting are required to install door hardware onto or into surfaces that are later to be painted or finished in another way, coordinate removal, ...
	1. Set units level, plumb, and true to line and location.  Adjust and reinforce attachment substrates as necessary for proper installation and operation.
	2. Drill and countersink units that are not factory prepared for anchorage fasteners.  Space fasteners and anchors according to industry standards.

	C. Hinges:  Install types and in quantities indicated in door hardware schedule but not fewer than the number recommended by manufacturer for application indicated or one (1) hinge for every 2T30 inches2T of door height, whichever is more stringent, u...
	D. Lock Cylinders:  Install construction cores to secure building and areas during construction period.
	1. Replace construction cores with removable cores as indicated in keying schedule.
	2. Furnish permanent cores to Owner for installation.

	E. Key Control System:  Tag keys and place them on markers and hooks in key control system cabinet, as determined by final keying schedule.
	F. Thresholds:  Set thresholds for doors indicated in full bed of sealant complying with requirements specified in Section 079200 "Joint Sealants."
	G. Stops:  Provide wall or floor stops for doors unless other type stops are indicated in door hardware schedule.  Do not mount floor stops where they will impede traffic.
	H. Perimeter Gasketing:  Apply to head and jamb, forming seal between door and frame.
	I. Door Bottoms:  Apply to bottom of door, forming seal with threshold when door is closed.

	3.4 ADJUSTING
	A. Initial Adjustment:  Adjust and check each operating item of door hardware and each door to ensure proper operation or function of every unit.  Replace units that cannot be adjusted to operate as intended.  Adjust door control devices to compensate...
	1. Door Closers:  Adjust sweep period to comply with accessibility requirements and requirements of authorities having jurisdiction.


	3.5 CLEANING AND PROTECTION
	A. Clean adjacent surfaces soiled by door hardware installation.
	B. Clean operating items as necessary to restore proper function and finish.
	C. Provide final protection and maintain conditions that ensure that door hardware is without damage or deterioration at time of Substantial Completion.

	3.6 DOOR HARDWARE SCHEDULE
	A. Provide hardware as specified in the previous articles in sets according to the following schedule and as indicated in the Door Schedule on the Drawings.
	B. The hardware supplier shall meet with the Architect and/or Owner to determine lock functions and keying requirements.



	088000 GLAZING 100% (17.006)
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes glazing for the following products and applications, including those specified in other Sections where glazing requirements are specified by reference to this Section:
	1. Windows.


	1.3 DEFINITIONS
	A. Glass Manufacturers:  Firms that produce primary glass, fabricated glass, or both, as defined in referenced glazing publications.
	B. Glass Thicknesses:  Indicated by thickness designations according to ASTM C 1036.
	C. Interspace:  Space between lites of an insulating-glass unit.

	1.4 PERFORMANCE REQUIREMENTS
	A. General:  Installed glazing systems shall withstand normal thermal movement and wind and impact loads (where applicable) without failure, including loss or glass breakage attributable to the following:  defective manufacture, fabrication, or instal...
	B. Thermal Movements:  Allow for thermal movements from ambient and surface temperature changes acting on glass framing members and glazing components.
	1. Temperature Change:  6T120 deg F6T10T (67 deg C)10T, ambient; 6T180 deg F6T10T (100 deg C)10T, material surfaces.

	C. Fire rated assemblies conforming to NFPA 252 for door assemblies and NFPA 257 for window assemblies.  Glazing and framing shall conform to NFPA 251 and ASTM E 119 for the required ratings.

	1.5 PRECONSTRUCTION TESTING
	A. Preconstruction Adhesion and Compatibility Testing:  Test each glazing material type, tape sealant, gasket, glazing accessory, and glass-framing member for adhesion to and compatibility with elastomeric glazing sealants.
	1. Testing will not be required if data are submitted based on previous testing of current sealant products and glazing materials matching those submitted.
	2. Use ASTM C 1087 to determine whether priming and other specific joint-preparation techniques are required to obtain rapid, optimum adhesion of glazing sealants to glass, tape sealants, gaskets, and glazing channel substrates.
	3. Test no fewer than eight (8) Samples of each type of material, including joint substrates, shims, sealant backings, secondary seals, and miscellaneous materials.
	4. Schedule sufficient time for testing and analyzing results to prevent delaying the Work.
	5. For materials failing tests, submit sealant manufacturer's written instructions for corrective measures including the use of specially formulated primers.


	1.6 ACTION SUBMITTALS
	A. Product Data:  For each glass product and glazing material indicated.
	B. Glass Samples:  For each type of glass product other than clear monolithic vision glass; 6T12 inches6T square.
	C. Glazing Accessory Samples:  For gaskets and sealants, in 6T12-inch6T lengths.  Install sealant Samples between two (2) strips of material representative in color of the adjoining framing system.
	D. Glazing Schedule:  List glass types and thicknesses for each size opening and location.  Use same designations indicated on Drawings.

	1.7 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For installers, glass testing agency and sealant testing agency.
	B. Product Certificates:  For glass and glazing products, from manufacturer.
	C. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, for tinted glass, coated glass, insulating glass, glazing sealants and glazing gaskets.
	1. For glazing sealants, provide test reports based on testing current sealant formulations within previous thirty-six (36) month period.

	D. Preconstruction adhesion and compatibility test report.
	E. Warranties:  Sample of special warranties.

	1.8 QUALITY ASSURANCE
	A. Installer Qualifications:  A qualified installer who employs glass installers for this Project who are certified under the National Glass Association's Certified Glass Installer Program.
	B. Glass Testing Agency Qualifications:  A qualified independent testing agency accredited according to the NFRC CAP 1 Certification Agency Program.
	C. Sealant Testing Agency Qualifications:  An independent testing agency qualified according to ASTM C 1021 to conduct the testing indicated.
	D. Source Limitations for Glass:  Obtain tinted float glass, coated float glass and insulating glass from single source from single manufacturer for each glass type.
	E. Source Limitations for Glazing Accessories:  Obtain from single source from single manufacturer for each product and installation method.
	F. Glazing Publications:  Comply with published recommendations of glass product manufacturers and organizations below, unless more stringent requirements are indicated.  Refer to these publications for glazing terms not otherwise defined in this Sect...
	1. GANA Publications:  GANA's "Laminated Glazing Reference Manual" and  GANA's "Glazing Manual."
	2. IGMA Publication for Insulating Glass:  SIGMA TM-3000, "North American Glazing Guidelines for Sealed Insulating Glass Units for Commercial and Residential Use."

	G. Safety Glazing Labeling: Where safety glazing labeling is indicated, permanently mark glazing with certification label of the SGCC or another certification agency acceptable to authorities having jurisdiction. Label shall indicate manufacturer's na...
	H. Fire-Protection-Rated Glazing Labeling:  Permanently mark fire-protection-rated glazing with certification label of a testing agency acceptable to authorities having jurisdiction.  Label shall indicate manufacturer's name, test standard, whether gl...
	I. Insulating-Glass Certification Program:  Permanently marked either on spacers or on at least one component lite of units with appropriate certification label of IGCC.
	J. Mockups: Build mockups to verify selections made under sample submittals and to demonstrate aesthetic effects and set quality standards for materials and execution.

	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Protect glazing materials according to manufacturer's written instructions.  Prevent damage to glass and glazing materials from condensation, temperature changes, direct exposure to sun, or other causes.
	B. Comply with insulating-glass manufacturer's written recommendations for venting and sealing units to avoid hermetic seal ruptures due to altitude change.

	1.10 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not proceed with glazing when ambient and substrate temperature conditions are outside limits permitted by glazing material manufacturers and when glazing channel substrates are wet from rain, frost, condensation, or ...
	1. Do not install glazing sealants when ambient and substrate temperature conditions are outside limits permitted by sealant manufacturer or below 6T40 deg F6T10T (4.4 deg C)10T.


	1.11 WARRANTY
	A. Manufacturer's Special Warranty for Coated-Glass Products:  Manufacturer's standard form in which coated-glass manufacturer agrees to replace coated-glass units that deteriorate within specified warranty period.  Deterioration of coated glass is de...
	1. Warranty Period:  Ten (10) years from date of Substantial Completion.

	B. Manufacturer's Special Warranty on Laminated Glass:  Manufacturer's standard form in which laminated-glass manufacturer agrees to replace laminated-glass units that deteriorate within specified warranty period.  Deterioration of laminated glass is ...
	1. Warranty Period:  Ten (10) years from date of Substantial Completion.

	C. Manufacturer's Special Warranty on Insulating Glass:  Manufacturer's standard form in which insulating-glass manufacturer agrees to replace insulating-glass units that deteriorate within specified warranty period.  Deterioration of insulating glass...
	1. Warranty Period:  Ten (10) years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 GLASS PRODUCTS, GENERAL
	A. Thickness:  Where glass thickness is indicated, it is a minimum.  Provide glass lites in thicknesses as needed to comply with requirements indicated.
	B. Strength:  Where float glass is indicated, provide annealed float glass, Kind HS heat-treated float glass, or Kind FT heat-treated float glass.  Where heat-strengthened glass is indicated, provide Kind HS heat-treated float glass or Kind FT heat-tr...
	C. Thermal and Optical Performance Properties:  Provide glass with performance properties specified, as indicated in manufacturer's published test data, based on procedures indicated below:
	1. For monolithic-glass lites, properties are based on units with lites of thickness indicated.
	2. For laminated-glass lites, properties are based on products of construction indicated.
	3. For insulating-glass units, properties are based on units of thickness indicated for overall unit and for each lite.
	4. U-Factors:  Center-of-glazing values, according to NFRC 100 and based on LBL's WINDOW 5.2 computer program, expressed as 6TBtu/sq. ft. x h x deg F6T.
	5. Solar Heat-Gain Coefficient and Visible Transmittance:  Center-of-glazing values, according to NFRC 200 and based on LBL's WINDOW 5.2 computer program.
	6. Visible Reflectance:  Center-of-glazing values, according to NFRC 300.


	2.2 GLASS PRODUCTS
	A. Clear Annealed Float Glass: ASTM C 1036, Type I, Class 1 (clear), Quality-Q3.
	B. Tinted Annealed Float Glass: ASTM C 1036, Type I, Class 2 (tinted), Quality-Q3.
	1. Tint Color:  As selected by Architect and Owner from manufacturer's full range.

	C. Fully Tempered Float Glass: ASTM C 1048, Kind FT (fully tempered), Condition A (uncoated) unless otherwise indicated, Type I, Class 1 (clear) or Class 2 (tinted) as indicated, Quality-Q3.
	1. Fabrication Process: By horizontal (roller-hearth) process with roll-wave distortion parallel to bottom edge of glass as installed unless otherwise indicated.
	D. Heat-Strengthened Float Glass: ASTM C 1048, Kind HS (heat strengthened), Type I, Condition A (uncoated) unless otherwise indicated, Type I, Class 1 (clear) or Class 2 (tinted) as indicated, Quality-Q3.
	1. Fabrication Process:  By horizontal (roller-hearth) process with roll-wave distortion parallel to bottom edge of glass as installed unless otherwise indicated.
	2. For uncoated glass, comply with requirements for Condition A.
	3. For coated vision glass, comply with requirements for Condition C (other coated glass).
	4.

	E.
	1.
	a.
	b.
	c.
	d.



	2.3 LAMINATED GLASS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. 9TCardinal Glass Industries
	2. DuPont™ Building Innovations
	3. Substitutions: Under provisions of Section 012500 “Substitution Procedures”.

	B. Laminated Glass: ASTM C 1172, and complying with testing requirements in 16 CFR 1201 for Category II materials, and with other requirements specified. Use materials that have a proven record of no tendency to bubble, discolor, or lose physical and ...
	1. Construction: Laminate glass with polyvinyl butyral interlayer to comply with interlayer manufacturer's written recommendations.
	2. Interlayer Thickness: Provide thickness not less than that indicated and as needed to comply with requirements.
	3. Interlayer Color: Clear unless otherwise indicated.

	C. Glass: Comply with applicable requirements in "Glass Products" Article as indicated by designations in "Laminated-Glass Types" Article.

	2.4 INSULATING GLASS
	A. Insulating-Glass Units:  Factory-assembled units consisting of sealed lites of glass separated by a dehydrated interspace, qualified according to ASTM E 2190, and complying with other requirements specified.
	1. Sealing System:  Dual seal, with polyisobutylene and silicone primary and secondary.
	2. Spacer:  Manufacturer's standard spacer material and construction.

	B. Glass:  Comply with applicable requirements in "Glass Products" Article as indicated by designations in "Insulating-Glass Types" Article.

	2.5 GLAZING GASKETS
	A. Dense Compression Gaskets:  Molded or extruded gaskets of profile and hardness required to maintain watertight seal, made from one (1) of the following:
	1. EPDM complying with ASTM C 864.
	2. Silicone complying with ASTM C 1115.
	3. Thermoplastic polyolefin rubber complying with ASTM C 1115.

	B. Soft Compression Gaskets:  Extruded or molded, closed-cell, integral-skinned EPDM, silicone or thermoplastic polyolefin rubber gaskets complying with ASTM C 509, Type II, black; of profile and hardness required to maintain watertight seal.
	1. Application:  Use where soft compression gaskets will be compressed by inserting dense compression gaskets on opposite side of glazing or pressure applied by means of pressure-glazing stops on opposite side of glazing.

	C. Lock-Strip Gaskets:  Neoprene extrusions in size and shape indicated, fabricated into frames with molded corner units and zipper lock-strips, complying with ASTM C 542, black.

	2.6 GLAZING SEALANTS
	A. General:
	1. Compatibility:  Provide glazing sealants that are compatible with one another and with other materials they will contact, including glass products, seals of insulating-glass units, and glazing channel substrates, under conditions of service and app...
	2. Suitability:  Comply with sealant and glass manufacturers' written instructions for selecting glazing sealants suitable for applications indicated and for conditions existing at time of installation.
	3. Sealants used inside the weatherproofing system, shall have a VOC content of not more than 250 g/L when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	4. Colors of Exposed Glazing Sealants:  As selected by Architect and Owner from manufacturer's full range.

	B. Glazing Sealant:  Neutral-curing silicone glazing sealant complying with ASTM C 920, Type S, Grade NS, Class 100/50, Use NT.
	1. 9T5T9TUProductsU5T:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. 9TUDow Corning Corporation; 790
	b. 9TUPecora Corporation; 890
	c. 9TUTremco Incorporated; Spectrem 1
	d. Substitutions:  Under provisions of Section 012500 “Substitution Procedures”.


	C. Glazing Sealants for Fire-Rated Glazing Products:  Products that are approved by testing agencies that listed and labeled fire-resistant glazing products with which they are used for applications and fire-protection ratings indicated.

	2.7 GLAZING TAPES
	A. Back-Bedding Mastic Glazing Tapes:  Preformed, butyl-based, one hundred percent (100%) solids elastomeric tape; nonstaining and nonmigrating in contact with nonporous surfaces; with or without spacer rod as recommended in writing by tape and glass ...
	1. AAMA 806.3 tape, for glazing applications in which tape is subject to continuous pressure.


	2.8 MISCELLANEOUS GLAZING MATERIALS
	A. General:  Provide products of material, size, and shape complying with referenced glazing standard, requirements of manufacturers of glass and other glazing materials for application indicated, and with a proven record of compatibility with surface...
	B. Cleaners, Primers, and Sealers:  Types recommended by sealant or gasket manufacturer.
	C. Setting Blocks:  Elastomeric material with a Shore, Type A durometer hardness of 85, plus or minus 5.
	D. Spacers:  Elastomeric blocks or continuous extrusions of hardness required by glass manufacturer to maintain glass lites in place for installation indicated.
	E. Edge Blocks:  Elastomeric material of hardness needed to limit glass lateral movement (side walking).
	F. Cylindrical Glazing Sealant Backing:  ASTM C 1330, Type O (open-cell material), of size and density to control glazing sealant depth and otherwise produce optimum glazing sealant performance.
	G. Perimeter Insulation for Fire-Resistive Glazing:  Product that is approved by testing agency that listed and labeled fire-resistant glazing product with which it is used for application and fire-protection rating indicated.
	H. Window Decal Film:  Polyester with acrylic pressure sensitive adhesive, self-sticking.
	1. Thickness: 5.51mil.
	2. Color: White, translucent frost/mat.
	3. Location: Interior only, as indicated on Drawings.
	4. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. 3M Co.; Fasara Glass Finishes.
	b. Substitutions: As permitted by Section 012500 “Substitution Procedures”.



	2.9 FABRICATION OF GLAZING UNITS
	A. Fabricate glazing units in sizes required to fit openings indicated for Project, with edge and face clearances, edge and surface conditions, and bite complying with written instructions of product manufacturer and referenced glazing publications, t...
	B. Clean-cut or flat-grind vertical edges of butt-glazed monolithic lites to produce square edges with slight chamfers at junctions of edges and faces.
	C. Grind smooth and polish exposed glass edges and corners.
	D. Decorative Film Overlay: Apply squarely aligned to glass edges, uniformly smooth, and free from tears, air bubbles, wrinkles, and rough edges, in single sheet completely overlaying the back face of clean glass, according to manufacturer's written i...

	2.10 DECORATIVE FILM TYPES
	A. Decorative Film GL-0: Not used.
	1.


	2.11 MONOLITHIC-GLASS TYPES
	A. Glass Type GL-1: Not Used.
	1.

	B. Glass Type GL-2:   Clear, fully tempered float glass.
	1. Thickness:  ¼ inch.
	2. Provide safety glazing labeling.

	C. Glass Type GL-3:  Not used.
	1.
	2.

	D. Glass Type GL-4:  Not used.
	1.
	2.


	2.12 LAMINATED GLASS SCHEDULE
	A. Glass Type GL-5: Not Used
	1.
	2.
	3.

	B.
	C. Glazing Type GL-7:  Not used.
	D. Glass Type GL-22: Not Used.
	1.
	2.
	3.


	2.13 INSULATING-GLASS TYPES
	A. Glass Type GL-9: Not used.
	1.
	2.
	3.
	4.
	5.

	B. Glass Type GL-10: Not used.
	1.
	2.
	3.
	4.
	5.
	6.

	C. Glass Type GL-11: Not Used.
	1.
	2.
	3.
	4.
	5.
	6.
	7.

	D.
	E. Glass Type GL-12:  Not Used.
	1.
	2.
	3.
	4.
	5.
	6.

	F.
	G. Glass Type GL-13:   Not Used.
	1.
	2.
	3.
	4.
	5.
	6.
	7.

	H.
	I. Glass Type GL-14:  Not used.
	1.
	2.
	3.
	4.
	5.
	6.
	7.

	J. Glass Type GL-16:  Not used.
	1.
	2.
	3.
	4.
	5.
	6.
	7.
	8.
	9.
	10.

	K. Glass Type GL-18:  Not used.
	1.
	2.
	3.
	4.
	5.
	6.

	L. Glass Type GL-20:  Not Used.
	1.
	2.
	3.
	4.
	5.
	6.


	2.14
	2.15 INSULATING-LAMINATED-GLASS TYPES
	A. Glass Type GL-15:  Not Used.
	1.
	2.
	3.
	4.
	5.
	a.
	b.

	6.

	B.   Glass Type GL-17: Not Used.
	1.
	2.
	3.
	4.
	5.
	6.
	a.
	b.

	7.
	8.

	C.
	C.    Glass Type GL-19: Not Used.
	D.
	1.
	2.
	3.
	4.
	5.
	a.
	b.

	6.
	7.

	D. Glass Type GL-21:
	E.
	F. Not Used.
	G.
	H.
	I.
	J.
	1.
	2.
	3.
	4.
	5.
	6.
	a.
	b.

	7.
	8.
	9.


	2.17 FIRE-PROTECTION-RATED GLAZING TYPES
	K. Glass Type GL-6: Not Used.
	1.

	B. Glass Type GL-8:  Not used.
	1.
	2.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine framing, glazing channels, and stops, with Installer present, for compliance with the following:
	1. Manufacturing and installation tolerances, including those for size, squareness, and offsets at corners.
	2. Presence and functioning of weep systems.
	3. Minimum required face and edge clearances.
	4. Effective sealing between joints of glass-framing members.

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

	3.2 PREPARATION
	A. Clean glazing channels and other framing members receiving glass immediately before glazing.  Remove coatings not firmly bonded to substrates.
	B. Examine glazing units to locate exterior and interior surfaces.  Label or mark units as needed so that exterior and interior surfaces are readily identifiable.  Do not use materials that will leave visible marks in the completed work.

	3.3 GLAZING, GENERAL
	A. Comply with combined written instructions of manufacturers of glass, sealants, gaskets, and other glazing materials, unless more stringent requirements are indicated, including those in referenced glazing publications.
	B. Adjust glazing channel dimensions as required by Project conditions during installation to provide necessary bite on glass, minimum edge and face clearances, and adequate sealant thicknesses, with reasonable tolerances.
	C. Protect glass edges from damage during handling and installation.  Remove damaged glass from Project site and legally dispose of off Project site.  Damaged glass is glass with edge damage or other imperfections that, when installed, could weaken gl...
	D. Apply primers to joint surfaces where required for adhesion of sealants, as determined by preconstruction testing.
	E. Install setting blocks in sill rabbets, sized and located to comply with referenced glazing publications, unless otherwise required by glass manufacturer.  Set blocks in thin course of compatible sealant suitable for heel bead.
	F. Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites.
	G. Provide spacers for glass lites where length plus width is larger than 6T50 inches6T.
	1. Locate spacers directly opposite each other on both inside and outside faces of glass.  Install correct size and spacing to preserve required face clearances, unless gaskets and glazing tapes are used that have demonstrated ability to maintain requ...
	2. Provide 6T1/8-inch6T minimum bite of spacers on glass and use thickness equal to sealant width.  With glazing tape, use thickness slightly less than final compressed thickness of tape.

	H. Provide edge blocking where indicated or needed to prevent glass lites from moving sideways in glazing channel, as recommended in writing by glass manufacturer and according to requirements in referenced glazing publications.
	I. Set glass lites in each series with uniform pattern, draw, bow, and similar characteristics.
	J. Set glass lites with proper orientation so that coatings face exterior or interior as specified.
	K. Where wedge-shaped gaskets are driven into one side of channel to pressurize sealant or gasket on opposite side, provide adequate anchorage so gasket cannot walk out when installation is subjected to movement.
	L. Square cut wedge-shaped gaskets at corners and install gaskets in a manner recommended by gasket manufacturer to prevent corners from pulling away; seal corner joints and butt joints with sealant recommended by gasket manufacturer.

	3.4 TAPE GLAZING
	A. Position tapes on fixed stops so that, when compressed by glass, their exposed edges are flush with or protrude slightly above sightline of stops.
	B. Install tapes continuously, but not necessarily in one continuous length.  Do not stretch tapes to make them fit opening.
	C. Cover vertical framing joints by applying tapes to heads and sills first and then to jambs.  Cover horizontal framing joints by applying tapes to jambs and then to heads and sills.
	D. Place joints in tapes at corners of opening with adjoining lengths butted together, not lapped.  Seal joints in tapes with compatible sealant approved by tape manufacturer.
	E. Do not remove release paper from tape until right before each glazing unit is installed.
	F. Apply heel bead of elastomeric sealant.
	G. Center glass lites in openings on setting blocks and press firmly against tape by inserting dense compression gaskets formed and installed to lock in place against faces of removable stops.  Start gasket applications at corners and work toward cent...
	H. Apply cap bead of elastomeric sealant over exposed edge of tape.

	3.5 GASKET GLAZING (DRY)
	A. Cut compression gaskets to lengths recommended by gasket manufacturer to fit openings exactly, with allowance for stretch during installation.
	B. Insert soft compression gasket between glass and frame or fixed stop so it is securely in place with joints miter cut and bonded together at corners.
	C. Installation with Drive-in Wedge Gaskets:  Center glass lites in openings on setting blocks and press firmly against soft compression gasket by inserting dense compression gaskets formed and installed to lock in place against faces of removable sto...
	D. Installation with Pressure-Glazing Stops:  Center glass lites in openings on setting blocks and press firmly against soft compression gasket.  Install dense compression gaskets and pressure-glazing stops, applying pressure uniformly to compression ...
	E. Install gaskets so they protrude past face of glazing stops.

	3.6 SEALANT GLAZING (WET)
	A. Install continuous spacers, or spacers combined with cylindrical sealant backing, between glass lites and glazing stops to maintain glass face clearances and to prevent sealant from extruding into glass channel and blocking weep systems until seala...
	B. Force sealants into glazing channels to eliminate voids and to ensure complete wetting or bond of sealant to glass and channel surfaces.
	C. Tool exposed surfaces of sealants to provide a substantial wash away from glass.

	3.7 LOCK-STRIP GASKET GLAZING
	A. Comply with ASTM C 716 and gasket manufacturer's written instructions.  Provide supplementary wet seal and weep system unless otherwise indicated.

	3.8 CLEANING AND PROTECTION
	A. Protect exterior glass from damage immediately after installation by attaching crossed streamers to framing held away from glass.  Do not apply markers to glass surface.  Remove nonpermanent labels and clean surfaces.
	B. Protect glass from contact with contaminating substances resulting from construction operations.  If, despite such protection, contaminating substances do come into contact with glass, remove substances immediately as recommended in writing by glas...
	C. Examine glass surfaces adjacent to or below exterior concrete and other masonry surfaces at frequent intervals during construction, but not less than once a month, for buildup of dirt, scum, alkaline deposits, or stains; remove as recommended in wr...
	D. Remove and replace glass that is broken, chipped, cracked, or abraded or that is damaged from natural causes, accidents, and vandalism, during construction period.
	E. Wash glass on both exposed surfaces in each area of Project not more than four (4) days before date scheduled for inspections that establish date of Substantial Completion.  Wash glass as recommended in writing by glass manufacturer.



	099113 Exterior Painting 100%
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes surface preparation and the application of paint systems on the following exterior substrates:
	1. Wood.

	B. Related Requirements:
	1. Section 061063 "Exterior Rough Carpentry" for shop priming ornamental woodwork fabrications.


	1.3 DEFINITIONS
	A. MPI Gloss Level 1: Not more than five units at 60 degrees and 10 units at 85 degrees, according to ASTM D 523.
	B. MPI Gloss Level 3: 10 to 25 units at 60 degrees and 10 to 35 units at 85 degrees, according to ASTM D 523.
	C. MPI Gloss Level 4: 20 to 35 units at 60 degrees and not less than 35 units at 85 degrees, according to ASTM D 523.
	D. MPI Gloss Level 5: 35 to 70 units at 60 degrees, according to ASTM D 523.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product. Include preparation requirements and application instructions.
	1. Include printout of current "MPI Approved Products List" for each product category specified, with the proposed product highlighted.
	2. Indicate VOC content.

	B. Samples for Initial Selection: For each type of topcoat product.
	C. Samples for Verification: For each type of paint system and each color and gloss of topcoat.
	1. Submit Samples on rigid backing, 4T8 inches4T square.
	2. Apply coats on Samples in steps to show each coat required for system.
	3. Label each coat of each Sample.
	4. Label each Sample for location and application area.

	D. Product List: Cross-reference to paint system and locations of application areas. Use same designations indicated on Drawings and in schedules. Include color designations.

	1.5 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials, from the same product run, that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Paint: Five percent (5%), but not less than 4T1 gallon4T of each material and color applied.


	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient temperatures continuously maintained at not less than 4T45 deg. F4T8T (7 deg. C)8T.
	1. Maintain containers in clean condition, free of foreign materials and residue.
	2. Remove rags and waste from storage areas daily.


	1.7 FIELD CONDITIONS
	A. Apply paints only when temperature of surfaces to be painted and ambient air temperatures are between 4T50 and 95 deg. F4T8T (10 and 35 deg. C)8T.
	B. Do not apply paints in snow, rain, fog, or mist; when relative humidity exceeds eighty-five percent (85%); at temperatures less than 4T5 deg. F4T8T (3 deg. C)8T above the dew point; or to damp or wet surfaces.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. 7T3T7TUManufacturersU3T:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. 7T3T7TUBehr Process CorporationU3T.
	2. 7T3T7TUBenjamin Moore & CoU3T.
	3. 7T3T7TUDuron, IncU3T.
	4. 7T3T7TUICI PaintsU3T.
	5. 7T3T7TUPPG Architectural Finishes, IncU3T.
	6. 7T3T7TUSherwin-Williams Company (The)U3T.
	7. Substitutions:  Under provisions of Section 012500 “Substitution Procedures”.


	2.2 PAINT, GENERAL
	A. MPI Standards: Products shall comply with MPI standards indicated and shall be listed in its "MPI Approved Products Lists."
	B. Material Compatibility:
	1. Materials for use within each paint system shall be compatible with one another and substrates indicated, under conditions of service and application as demonstrated by manufacturer, based on testing and field experience.
	2. For each coat in a paint system, products shall be recommended in writing by topcoat manufacturers for use in paint system and on substrate indicated.

	C. VOC Content: Products shall comply with VOC limits of authorities having jurisdiction.
	D. Colors: As selected by Architect and Owner from manufacturer’s full range.

	2.3 SOURCE QUALITY CONTROL
	A. Testing of Paint Materials: Owner reserves the right to invoke the following procedure:
	1. Owner will engage the services of a qualified testing agency to sample paint materials. Contractor will be notified in advance and may be present when samples are taken. If paint materials have already been delivered to Project site, samples may be...
	2. Testing agency will perform tests for compliance with product requirements.
	3. Owner may direct Contractor to stop applying paints if test results show materials being used do not comply with product requirements. Contractor shall remove noncomplying paint materials from Project site, pay for testing, and repaint surfaces pai...



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Applicator present, for compliance with requirements for maximum moisture content and other conditions affecting performance of the Work.
	B. Maximum Moisture Content of Substrates: When measured with an electronic moisture meter as follows:
	1. Concrete: Twelve percent (12%).
	2. Masonry (Clay and CMUs): Twelve percent (12%).

	C. Verify suitability of substrates, including surface conditions and compatibility, with existing finishes and primers.
	D. Proceed with coating application only after unsatisfactory conditions have been corrected.
	1. Application of coating indicates acceptance of surfaces and conditions.


	3.2 PREPARATION
	A. Comply with manufacturer's written instructions and recommendations in "MPI Architectural Painting Specification Manual" applicable to substrates and paint systems indicated.
	B. Remove hardware, covers, plates, and similar items already in place that are removable and are not to be painted. If removal is impractical or impossible because of size or weight of item, provide surface-applied protection before surface preparati...
	1. After completing painting operations, use workers skilled in the trades involved to reinstall items that were removed. Remove surface-applied protection.

	C. Clean substrates of substances that could impair bond of paints, including dust, dirt, oil, grease, and incompatible paints and encapsulants.
	1. Remove incompatible primers and reprime substrate with compatible primers or apply tie coat as required to produce paint systems indicated.

	D. Concrete Substrates: Remove release agents, curing compounds, efflorescence, and chalk. Do not paint surfaces if moisture content or alkalinity of surfaces to be painted exceeds that permitted in manufacturer's written instructions.
	E. Masonry Substrates: Remove efflorescence and chalk. Do not paint surfaces if moisture content or alkalinity of surfaces exceeds that permitted in manufacturer's written instructions.
	F. Galvanized-Metal Substrates: Remove grease and oil residue from galvanized sheet metal by mechanical methods to produce clean, lightly etched surfaces that promote adhesion of subsequently applied paints.
	G. Aluminum Substrates: Remove loose surface oxidation.  Make sure all surfaces are clean and free of dirt, using a solvent wash with scour pad.  Sand using 60 grit, then 120 grit sand paper.  Clean again using the solvent wash just before painting.
	H. Wood Substrates:
	1. Scrape and clean knots. Before applying primer, apply coat of knot sealer recommended in writing by topcoat manufacturer for exterior use in paint system indicated.
	2. Sand surfaces that will be exposed to view, and dust off.
	3. Prime edges, ends, faces, undersides, and backsides of wood.
	4. After priming, fill holes and imperfections in the finish surfaces with putty or plastic wood filler. Sand smooth when dried.


	3.3 APPLICATION
	A. Apply paints according to manufacturer's written instructions and recommendations in "MPI Architectural Painting Specification Manual."
	1. Use applicators and techniques suited for paint and substrate indicated.
	2. Paint surfaces behind movable items same as similar exposed surfaces. Before final installation, paint surfaces behind permanently fixed items with prime coat only.
	3. Paint both sides and edges of exterior doors and entire exposed surface of exterior door frames.
	4. Do not paint over labels of independent testing agencies or equipment name, identification, performance rating, or nomenclature plates.
	5. Primers specified in painting schedules may be omitted on items that are factory primed or factory finished if acceptable to topcoat manufacturers.

	B. Tint undercoats same color as topcoat, but tint each undercoat a lighter shade to facilitate identification of each coat if multiple coats of same material are to be applied. Provide sufficient difference in shade of undercoats to distinguish each ...
	C. If undercoats or other conditions show through topcoat, apply additional coats until cured film has a uniform paint finish, color, and appearance.
	D. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks, roller tracking, runs, sags, ropiness, or other surface imperfections. Cut in sharp lines and color breaks.
	E. Painting Fire Suppression, Plumbing, HVAC, Electrical, Communication, and Electronic Safety and Security Work:
	1. Paint the following work where exposed to view, unless factory-finished:
	a. Equipment, including panelboards and switch gear.
	b. Uninsulated metal piping.
	c. Uninsulated plastic piping.
	d. Pipe hangers and supports.
	e. Metal conduit.
	f. Plastic conduit.
	g. Tanks that do not have factory-applied final finishes.



	3.4 FIELD QUALITY CONTROL
	A. Dry Film Thickness Testing: Owner may engage the services of a qualified testing and inspecting agency to inspect and test paint for dry film thickness.
	1. Contractor shall touch up and restore painted surfaces damaged by testing.
	2. If test results show that dry film thickness of applied paint does not comply with paint manufacturer's written recommendations, Contractor shall pay for testing and apply additional coats as needed to provide dry film thickness that complies with ...


	3.5 CLEANING AND PROTECTION
	A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from Project site.
	B. After completing paint application, clean spattered surfaces. Remove spattered paints by washing, scraping, or other methods. Do not scratch or damage adjacent finished surfaces.
	C. Protect work of other trades against damage from paint application. Correct damage to work of other trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and leave in an undamaged condition.
	D. At completion of construction activities of other trades, touch up and restore damaged or defaced painted surfaces.

	3.6 EXTERIOR PAINTING SCHEDULE
	A. Wood Substrates: Exterior rough carpentry.
	1. Latex over Latex Primer System MPI EXT 6.3L:
	a. Prime Coat: Primer, latex for exterior wood, MPI #6.
	b. Intermediate Coat: Latex, exterior, matching topcoat.
	c. Topcoat: Latex, exterior, low sheen (MPI Gloss Level 3-4), MPI #15.





	110513 COMMON MOTOR REQUIREMENTS FOR EQUIPMENT  – SELF-PROPELLED SCISSORS LIFTS 100%
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes general requirements for single-phase and polyphase, general-purpose, horizontal, alternating-current, small and medium, squirrel-cage induction motors, installed at equipment manufacturer's factory, and motors shipped separately b...

	1.3 COORDINATION
	A. Coordinate features of motors, installed units, and accessory devices and features to be compatible with the following:
	1. Motor controllers.
	2. Torque, speed, and horsepower requirements of the load.
	3. Ratings and characteristics of supply circuit and required control sequence.
	4. Ambient and environmental conditions of installation location.



	PART 2 -  PRODUCTS
	2.1 GENERAL MOTOR REQUIREMENTS
	A. Comply with requirements in this Section except when stricter requirements are specified in equipment schedules or Sections.
	B. Comply with NEMA MG 1 unless otherwise indicated.
	C. Comply with IEEE 841 for severe-duty motors.

	2.2 MOTOR CHARACTERISTICS
	A. Duty: Continuous duty at ambient temperature of 40 deg C and at altitude of 4T3300 feet4T8T (1000 m)8T above sea level.
	B. Capacity and Torque Characteristics: Sufficient to start, accelerate, and operate connected loads at designated speeds, at installed altitude and environment, with indicated operating sequence, and without exceeding nameplate ratings or considering...

	2.3 POLYPHASE MOTORS
	A. Description: NEMA MG 1, Design B, medium induction motor.
	B. Efficiency: Premium efficient.
	C. Service Factor: 1.15.
	D. Multispeed Motors: Variable torque.
	1. For motors with 2:1 speed ratio, consequent pole, single winding.
	2. For motors with other than 2:1 speed ratio, separate winding for each speed.

	E. Multispeed Motors: Separate winding for each speed.
	F. Rotor: Random-wound, squirrel cage.
	G. Bearings: Regreasable, shielded, antifriction ball bearings suitable for radial and thrust loading.
	H. Temperature Rise: Match insulation rating.
	I. Insulation: Class F.
	J. Code Letter Designation:
	1. Motors 15 HP and Larger: NEMA starting Code F or Code G.
	2. Motors Smaller Than 15 HP: Manufacturer's standard starting characteristic.

	K. Enclosure Material: Cast iron for motor frame sizes 324T and larger; rolled steel for motor frame sizes smaller than 324T.

	2.4 ADDITIONAL REQUIREMENTS FOR POLYPHASE MOTORS
	A. Motors Used with Reduced-Voltage and Multispeed Controllers: Match wiring connection requirements for controller with required motor leads. Provide terminals in motor terminal box, suited to control method.
	B. Motors Used with Variable-Frequency Controllers: Ratings, characteristics, and features coordinated with and approved by controller manufacturer.
	1. Windings: Copper magnet wire with moisture-resistant insulation varnish, designed and tested to resist transient spikes, high frequencies, and short time rise pulses produced by pulse-width-modulated inverters.
	2. Premium-Efficient Motors: Class B temperature rise; Class F insulation.
	3. Inverter-Duty Motors: Class F temperature rise; Class H insulation.
	4. Thermal Protection: Comply with NEMA MG 1 requirements for thermally protected motors.

	C. Severe-Duty Motors: Comply with IEEE 841, with 1.15 minimum service factor.

	2.5 SINGLE-PHASE MOTORS
	A. Motors larger than 1/20 hp shall be one of the following, to suit starting torque and requirements of specific motor application:
	1. Permanent-split capacitor.
	2. Split phase.
	3. Capacitor start, inductor run.
	4. Capacitor start, capacitor run.

	B. Multispeed Motors: Variable-torque, permanent-split-capacitor type.
	C. Bearings: Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial and thrust loading.
	D. Motors 1/20 HP and Smaller: Shaded-pole type.
	E. Thermal Protection: Internal protection to automatically open power supply circuit to motor when winding temperature exceeds a safe value calibrated to temperature rating of motor insulation. Thermal-protection device shall automatically reset when...

	2.6 SELF-PROPELLED SCISSORS LIFTS
	A. Standards Compliance: ANSI A92.6, CSA B354.2, CE Compliance, AS 1418.10.
	B. Basis-of-Design Product: Terex Company, Genie GS1530.
	C. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Ballymore.
	2. Bastian Solutions.
	3. Substitutions: As permitted under Section 012500 “Substitution Procedures”.

	D. Lift Options:
	1. Dual flashing LED beacons.

	E. Self-Propelled Scissors Lift Specifications:
	1. Working Height Maximum: 21 feet (6.57m).
	2. Platform Height Maximum: 15 feet (4.57m).
	3. Platform Height Stowed: 3 feet – 2 inches (0.97m).
	4. Platform Width - Outside: 2 feet – 5 inches (0.74m).
	5. Guard Rail Height: Fixed rails – 3 feet – 3 inches (0.99m); Folding rails – 3 feet - 7 inches (1.10m).
	6. Maximum Platform Occupancy: 2.
	7. Lift Capacity: 600 pounds (272kg).
	8. Lift Capacity Extension Deck: 250 pounds (113kg).
	9. Drive Height: Full height.
	10. Drive Speed Stowed: 2.5 mph (4.0 km/h).
	11. Drive Speed Raised: 0.5 mph (0.8 km/h).
	12. Turning Radius Outside: 5 feet – 1 inch (1.55m).
	13. Raise / Lower Speed: 16 / 22 seconds.
	14. Controls: Proportional.
	15. Drive: Dual front wheel.
	16. Multiple Disc Brakes: Dual rear wheel.
	17. Tires – Solid Non-Marking: 12 x 4.5 inches.
	18. Power Source: 24V DC (four-6V 225Ah batteries).
	19. Hydraulic System Capacity: 3.8 gal. (14.2 L).
	20. Lift Weight: 2,575 pounds (1,168 kg).



	PART 3 -  EXECUTION (Not Applicable)

	260500 COMMON WORK RESULTS FOR ELECTRICAL
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Electrical equipment coordination and installation.
	2. Sleeves for raceways and cables.
	3. Sleeve seals.
	4. Grout.
	5. Common electrical installation requirements.


	1.3 DEFINITIONS
	A. EPDM:  Ethylene-propylene-diene terpolymer rubber.
	B. NBR:  Acrylonitrile-butadiene rubber.

	1.4 SUBMITTALS
	A. Product Data:  For sleeve seals.

	1.5 COORDINATION
	A. Coordinate arrangement, mounting, and support of electrical equipment:
	1. To allow maximum possible headroom unless specific mounting heights that reduce headroom are indicated.
	2. To provide for ease of disconnecting the equipment with minimum interference to other installations.
	3. To allow right of way for piping and conduit installed at required slope.
	4. So connecting raceways, cables, wireways, cable trays, and busways will be clear of obstructions and of the working and access space of other equipment.

	B. Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete, masonry walls, and other structural components as they are constructed.
	C. Coordinate location of access panels and doors for electrical items that are behind finished surfaces or otherwise concealed.  Access doors and panels are specified in Division 08 Section "Access Doors and Frames."
	D. Coordinate sleeve selection and application with selection and application of firestopping specified in Division 07 Section "Penetration Firestopping."


	PART 2 -  PRODUCTS
	2.1 SLEEVES FOR RACEWAYS AND CABLES
	A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain ends.
	B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, with plain ends and integral waterstop, unless otherwise indicated.
	C. Sleeves for Rectangular Openings:  Galvanized sheet steel.
	1. Minimum Metal Thickness:
	a. For sleeve cross-section rectangle perimeter less than 1T50 inches1T and no side more than 1T16 inches1T, thickness shall be 1T0.052 inch1T.
	b. For sleeve cross-section rectangle perimeter equal to, or more than, 1T50 inches1T and 1 or more sides equal to, or more than, 1T16 inches1T, thickness shall be 1T0.138 inch1T.



	2.2 SLEEVE SEALS
	A. Description:  Modular sealing device, designed for field assembly, to fill annular space between sleeve and raceway or cable.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following into the Work include, but are not limited to, the following:
	2. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	a. Advance Products & Systems, Inc.
	b. Calpico, Inc.
	c. Metraflex Co.
	d. Pipeline Seal and Insulator, Inc.

	3. Sealing Elements:  EPDM or NBR interlocking links shaped to fit surface of cable or conduit.  Include type and number required for material and size of raceway or cable.
	4. Pressure Plates:  Plastic, Carbon steel, Stainless steel.  Include two for each sealing element.
	5. Connecting Bolts and Nuts:  Carbon steel with corrosion-resistant coating, of length required to secure pressure plates to sealing elements.  Include one for each sealing element.


	2.3 GROUT
	A. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, nonmetallic aggregate grout, noncorrosive, non-staining, mixed with water to consistency suitable for application and a 30-minute working time.


	PART 3 -  EXECUTION
	3.1 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION
	A. Comply with NECA 1.
	B. Measure indicated mounting heights to bottom of unit for suspended items and to top of unit for wall-mounting items.
	C. Headroom Maintenance:  If mounting heights or other location criteria are not indicated, arrange and install components and equipment to provide maximum possible headroom consistent with these requirements.
	D. Equipment:  Install to facilitate service, maintenance, and repair or replacement of components of both electrical equipment and other nearby installations.  Connect in such a way as to facilitate future disconnecting with minimum interference with...
	E. Right of Way:  Give to piping systems installed at a required slope.

	3.2 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS
	A. Electrical penetrations occur when raceways, cables, wireways, cable trays, or busways penetrate concrete slabs, concrete or masonry walls, or fire-rated floor and wall assemblies.
	B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or formed openings are used.  Install sleeves during erection of slabs and walls.
	C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.
	D. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall assemblies unless openings compatible with firestop system used are fabricated during construction of floor or wall.
	E. Cut sleeves to length for mounting flush with both surfaces of walls.
	F. Extend sleeves installed in floors 1T2 inches 1Tabove finished floor level.
	G. Size pipe sleeves to provide 1T1/2-inch1T annular clear space between sleeve and raceway or cable, unless indicated otherwise.
	H. Seal space outside of sleeves with grout for penetrations of concrete and masonry
	1. Promptly pack grout solidly between sleeve and wall so no voids remain.  Tool exposed surfaces smooth; protect grout while curing.

	I. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between sleeve and raceway or cable, using joint sealant appropriate for size, depth, and location of joint.  Comply with requirements in Division 07 Section "Joint Seala...
	J. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at raceway and cable penetrations.  Install sleeves and seal raceway and cable penetration sleeves with firestop materials.  Comply with re...
	K. Roof-Penetration Sleeves:  Seal penetration of individual raceways and cables with flexible boot-type flashing units applied in coordination with roofing work.
	L. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using steel pipe sleeves and mechanical sleeve seals.  Select sleeve size to allow for 1T1-inch1T annular clear space between pipe and sleeve for installing mechanical sleeve seals.
	M. Underground, Exterior-Wall Penetrations:  Install cast-iron pipe sleeves.  Size sleeves to allow for 1T1-inch1T annular clear space between raceway or cable and sleeve for installing mechanical sleeve seals.

	3.3 SLEEVE-SEAL INSTALLATION
	A. Install to seal exterior wall penetrations.
	B. Use type and number of sealing elements recommended by manufacturer for raceway or cable material and size.  Position raceway or cable in center of sleeve.  Assemble mechanical sleeve seals and install in annular space between raceway or cable and ...

	3.4 FIRESTOPPING
	A. Apply firestopping to penetrations of fire-rated floor and wall assemblies for electrical installations to restore original fire-resistance rating of assembly.  Firestopping materials and installation requirements are specified in Division 07 Secti...



	260519 LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Building wires and cables rated 600 V and less.
	2. Connectors, splices, and terminations rated 600 V and less.

	B. Related Sections include the following:
	1. Division 26 Section "Common Work Results for Electrical" for sleeves, seals and firestopping.


	1.3 DEFINITIONS
	A. EPDM:  Ethylene-propylene-diene terpolymer rubber.
	B. NBR:  Acrylonitrile-butadiene rubber.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Qualification Data:  For testing agency.
	C. Field quality-control test reports.

	1.5 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. Comply with NFPA 70.
	C. Perform testing as identified in Part 3 of this specification.

	1.6 COORDINATION
	A. Set sleeves in cast-in-place concrete, masonry walls, and other structural components as they are constructed.


	PART 2 -  PRODUCTS
	2.1 CONDUCTORS AND CABLES
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Alcan Products Corporation; Alcan Cable Division.
	2. American Insulated Wire Corp.; a Leviton Company.
	3. General Cable Corporation.
	4. Senator Wire & Cable Company.
	5. Southwire Company.

	B. Copper Conductors:  Comply with NEMA WC 70.
	C. Conductor Insulation:  Comply with NEMA WC 70 for Types THHN-THWN and XHHW.

	2.2 CONNECTORS AND SPLICES
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. AFC Cable Systems, Inc.
	2. Hubbell Power Systems, Inc.
	3. O-Z/Gedney; EGS Electrical Group LLC.
	4. 3M; Electrical Products Division.
	5. Tyco Electronics Corp.

	B. Description:  Factory-fabricated connectors and splices of size, ampacity rating, material, type, and class for application and service indicated.


	PART 3 -  EXECUTION
	3.1 CONDUCTOR MATERIAL APPLICATIONS
	A. Feeders:  Copper for all feeders.  Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.
	B. Branch Circuits:  Copper.  Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.

	3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING METHODS
	A. Service Entrance:  Type THHN-THWN or XHHW, single conductors in raceway.
	B. Exposed Feeders: Type THHN-THWN, single conductors in raceway.
	C. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces:  Type THHN-THWN, single conductors in raceway.
	D. Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground:  Type XHHW, single conductors in raceway.
	E. Branch Circuits Concealed in Ceilings, Walls, and Partitions:  Type THHN-THWN, single conductors in raceway.
	F. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground:  Type XHHW, single conductors in raceway.
	G. Branch circuits with an ampacity greater than 100 amps shall be installed in a method meeting the feeder requirements.
	H. Class 1 Control Circuits:  Type THHN-THWN, in method meeting branch circuit requirements.
	I. Class 2 Control Circuits:  Type THHN-THWN, in raceway Power-limited cable, concealed in building finishes, Power-limited tray cable, in cable tray.

	3.3 INSTALLATION OF CONDUCTORS AND CABLES
	A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated.
	B. Use manufacturer-approved pulling compound or lubricant where necessary; compound used must not deteriorate conductor or insulation.  Do not exceed manufacturer's recommended maximum pulling tensions and sidewall pressure values.
	C. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips that will not damage cables or raceway.
	D. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and follow surface contours where possible.
	E. Support cables according to Division 26 Section "Hangers and Supports for Electrical Systems."
	F. Identify and color-code conductors and cables according to Division 26 Section "Identification for Electrical Systems."

	3.4 CONNECTIONS
	A. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values.  If manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B.
	B. Make splices and taps that are compatible with conductor material and that possess equivalent or better mechanical strength and insulation ratings than unspliced conductors.
	C. Wiring at Outlets:  Install conductor at each outlet, with at least 1T12 inches1T of slack.

	3.5 FIELD QUALITY CONTROL
	A. Perform tests and inspections and prepare test reports.
	B. Tests and Inspections:
	1. After installing conductors and cables and before electrical circuitry has been energized, test service entrance and feeder conductors for compliance with requirements.
	2. Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing Specification.  Certify compliance with test parameters.
	3. Infrared Scanning:  After Substantial Completion, but not more than 60 days after Final Acceptance, perform an infrared scan of each splice in cables and conductors No. 3 AWG and larger.  Remove box and equipment covers so splices are accessible to...
	a. Follow-up Infrared Scanning:  Perform an additional follow-up infrared scan of each splice 11 months after date of Substantial Completion.
	b. Instrument:  Use an infrared scanning device designed to measure temperature or to detect significant deviations from normal values.  Provide calibration record for device.
	c. Record of Infrared Scanning:  Prepare a certified report that identifies splices checked and that describes scanning results.  Include notation of deficiencies detected, remedial action taken, and observations after remedial action.


	C. Test Reports:  Prepare a written report to record the following:
	1. Test procedures used.
	2. Test results that comply with requirements.
	3. Test results that do not comply with requirements and corrective action taken to achieve compliance with requirements.

	D. Remove and replace malfunctioning units and retest as specified above.



	260526 GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:  Grounding systems and equipment.
	B. Section includes grounding systems and equipment, plus the following special applications:
	1. Underground distribution grounding.


	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Informational Submittals:  Plans showing dimensioned as-built locations of grounding features specified in "Field Quality Control" Article, including the following:
	1. Ground rods.
	2. Ground rings.

	C. Field quality-control reports.
	D. Operation and Maintenance Data:  For grounding to include in emergency, operation, and maintenance manuals. In addition to items specified in Division 01 Section "Operation and Maintenance Data," include the following:
	1. Instructions for periodic testing and inspection of grounding features at test wells, ground rings, and grounding connections for separately derived systems based on NETA MTS and NFPA 70B.
	a. Tests shall determine if ground-resistance or impedance values remain within specified maximums, and instructions shall recommend corrective action if values do not.
	b. Include recommended testing intervals.



	1.4 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Comply with UL 467 for grounding and bonding materials and equipment.


	PART 2 -  PRODUCTS
	2.1 CONDUCTORS
	A. Insulated Conductors:  Copper wire or cable insulated for 600 V unless otherwise required by applicable Code or authorities having jurisdiction.
	B. Bare Copper Conductors:
	1. Solid Conductors:  ASTM B 3.
	2. Stranded Conductors:  ASTM B 8.
	3. Tinned Conductors:  ASTM B 33.
	4. Bonding Cable:  28 kcmil, 14 strands of No. 17 AWG conductor, 1T1/4 inch1T in diameter.
	5. Bonding Conductor:  No. 4 or No. 6 AWG, stranded conductor.
	6. Bonding Jumper:  Copper tape, braided conductors terminated with copper ferrules; 1T1-5/8 inches1T wide and 1T1/16 inch1T thick.
	7. Tinned Bonding Jumper:  Tinned-copper tape, braided conductors terminated with copper ferrules; 1T1-5/8 inches1T wide and 1T1/16 inch1T thick.


	2.2 CONNECTORS
	A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications in which used and for specific types, sizes, and combinations of conductors and other items connected.
	B. Bolted Connectors for Conductors and Pipes:  Copper or copper alloy, pressure type with at least two bolts.
	1. Pipe Connectors:  Clamp type, sized for pipe.

	C. Welded Connectors:  Exothermic-welding kits of types recommended by kit manufacturer for materials being joined and installation conditions.


	PART 3 -  EXECUTION
	3.1 APPLICATIONS
	A. Conductors:  Install solid conductor for No. 8 AWG and smaller, and stranded conductors for No. 6 AWG and larger unless otherwise indicated.
	B. Conductor Terminations and Connections:
	1. Pipe and Equipment Grounding Conductor Terminations:  Bolted connectors.
	2. Connections to Structural Steel:  Welded connectors.


	3.2 EQUIPMENT GROUNDING
	A. Install insulated equipment grounding conductors with all feeders and branch circuits.
	B. Signal and Communication Equipment:  In addition to grounding and bonding required by NFPA 70, provide a separate grounding system complying with requirements in TIA/ATIS J-STD-607-A.
	1. For telephone, alarm, voice and data, and other communication equipment, provide No. 4 AWG minimum insulated grounding conductor in raceway from grounding electrode system to each service location, terminal cabinet, wiring closet, and central equip...
	2. Service and Central Equipment Locations and Wiring Closets:  Terminate grounding conductor on a 1T1/4-by-4-by-12-inch1T grounding bus.
	3. Terminal Cabinets:  Terminate grounding conductor on cabinet grounding terminal.


	3.3 INSTALLATION
	A. Grounding Conductors:  Route along shortest and straightest paths possible unless otherwise indicated or required by Code.  Avoid obstructing access or placing conductors where they may be subjected to strain, impact, or damage.
	B. Bonding Straps and Jumpers:  Install in locations accessible for inspection and maintenance except where routed through short lengths of conduit.
	1. Bonding to Structure:  Bond straps directly to basic structure, taking care not to penetrate any adjacent parts.
	2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports:  Install bonding so vibration is not transmitted to rigidly mounted equipment.
	3. Use exothermic-welded connectors for outdoor locations; if a disconnect-type connection is required, use a bolted clamp.

	C. Grounding and Bonding for Piping:
	1. Metal Water Service Pipe:  Install insulated copper grounding conductors, in conduit, from building's main service equipment, or grounding bus, to main metal water service entrances to building.  Connect grounding conductors to main metal water ser...
	2. Water Meter Piping:  Use braided-type bonding jumpers to electrically bypass water meters.  Connect to pipe with a bolted connector.
	3. Bond each aboveground portion of gas piping system downstream from equipment shutoff valve.


	3.4 LABELING
	A. Comply with requirements in Division 26 Section "Identification for Electrical Systems" Article for instruction signs.  The label or its text shall be green.
	B. Install labels at the telecommunications bonding conductor and grounding equalizer and at the grounding electrode conductor where exposed.
	1. Label Text:  "If this connector or cable is loose or if it must be removed for any reason, notify the facility manager."


	3.5 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	1. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	B. Tests and Inspections:
	1. After installing grounding system but before permanent electrical circuits have been energized, test for compliance with requirements.
	2. Inspect physical and mechanical condition.  Verify tightness of accessible, bolted, electrical connections with a calibrated torque wrench according to manufacturer's written instructions.
	3. Test completed grounding system at each location where a maximum ground-resistance level is specified, at service disconnect enclosure grounding terminal, at ground test wells, and at individual ground rods.  Make tests at ground rods before any co...
	a. Measure ground resistance no fewer than two full days after last trace of precipitation and without soil being moistened by any means other than natural drainage or seepage and without chemical treatment or other artificial means of reducing natura...
	b. Perform tests by fall-of-potential method according to IEEE 81.

	4. Prepare dimensioned Drawings locating each test well, ground rod and ground-rod assembly, and other grounding electrodes.  Identify each by letter in alphabetical order, and key to the record of tests and observations.  Include the number of rods d...

	C. Grounding system will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.
	E. Report measured ground resistances that exceed the following values:
	1. Power and Lighting Equipment or System with Capacity of 500 kVA and Less:  10 ohms.
	2. Power and Lighting Equipment or System with Capacity of 500 to 1000 kVA:  5 ohms.
	3. Power and Lighting Equipment or System with Capacity More Than 1000 kVA:  3 ohms.
	4. Power Distribution Units or Panelboards Serving Electronic Equipment:  1  ohm(s).
	5. Substations and Pad-Mounted Equipment:  5 ohms.
	6. Manhole Grounds:  10 ohms.

	F. Excessive Ground Resistance:  If resistance to ground exceeds specified values, notify Architect promptly and include recommendations to reduce ground resistance.



	260529 HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Hangers and supports for electrical equipment and systems.
	2. Construction requirements for concrete bases.

	B. Related Sections include the following:
	1. Division 26 Section "Vibration and Seismic Controls for Electrical Systems" for products and installation requirements necessary for compliance with seismic criteria.


	1.3 DEFINITIONS
	A. EMT:  Electrical metallic tubing.
	B. IMC:  Intermediate metal conduit.
	C. RMC:  Rigid metal conduit.

	1.4 PERFORMANCE REQUIREMENTS
	A. Delegated Design:  Design supports for multiple raceways using performance requirements and design criteria indicated.
	B. Design supports for multiple raceways capable of supporting combined weight of supported systems and its contents.
	C. Design equipment supports capable of supporting combined operating weight of supported equipment and connected systems and components.
	D. Rated Strength:  Adequate in tension, shear, and pullout force to resist maximum loads calculated or imposed for this Project, with a minimum structural safety factor of five times the applied force.

	1.5 SUBMITTALS
	A. Product Data:  For the following:
	1. Steel slotted support systems.
	2. Nonmetallic slotted support systems.

	B. Shop Drawings:  Show fabrication and installation details and include calculations for the following:
	1. Trapeze hangers.  Include Product Data for components.
	2. Steel slotted channel systems.  Include Product Data for components.
	3. Nonmetallic slotted channel systems.  Include Product Data for components.
	4. Equipment supports.

	C. Welding certificates.

	1.6 QUALITY ASSURANCE
	A. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Comply with NFPA 70.

	1.7 COORDINATION
	A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, reinforcement, and formwork requirements are specified in Division 03.
	B. Coordinate installation of roof curbs, equipment supports, and roof penetrations.  These items are specified in Division 07 Section "Roof Accessories."


	PART 2 -  PRODUCTS
	2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS
	A. Steel Slotted Support Systems:  Comply with MFMA-4, factory-fabricated components for field assembly.
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Allied Tube & Conduit.
	b. Cooper B-Line, Inc.; a division of Cooper Industries.
	c. ERICO International Corporation.
	d. GS Metals Corp.
	e. Thomas & Betts Corporation.
	f. Unistrut; Tyco International, Ltd.
	g. Wesanco, Inc.

	2. Metallic Coatings:  Hot-dip galvanized after fabrication and applied according to MFMA-4.
	3. Nonmetallic Coatings:  Manufacturer's standard PVC, polyurethane, or polyester coating applied according to MFMA-4.
	4. Painted Coatings:  Manufacturer's standard painted coating applied according to MFMA-4.
	5. Channel Dimensions:  Selected for applicable load criteria.

	B. Nonmetallic Slotted Support Systems:  Structural-grade, factory-formed, glass-fiber-resin channels and angles with 1T9/16-inch 1Tdiameter holes at a maximum of 1T8 inches1T o.c., in at least 1 surface.
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Allied Tube & Conduit.
	b. Cooper B-Line, Inc.; a division of Cooper Industries.
	c. Fabco Plastics Wholesale Limited.
	d. Seasafe, Inc.

	2. Fittings and Accessories:  Products of channel and angle manufacturer and designed for use with those items.
	3. Fitting and Accessory Materials:  Same as channels and angles, except metal items may be stainless steel.
	4. Rated Strength:  Selected to suit applicable load criteria.

	C. Raceway and Cable Supports:  As described in NECA 1 and NECA 101.
	D. Conduit and Cable Support Devices:  Steel and malleable-iron hangers, clamps, and associated fittings, designed for types and sizes of raceway or cable to be supported. Use only malleable-iron clamps with clamp backs in all Garage areas.
	E. Support for Conductors in Vertical Conduit:  Factory-fabricated assembly consisting of threaded body and insulating wedging plug or plugs for non-armored electrical conductors or cables in riser conduits.  Plugs shall have number, size, and shape o...
	F. Mounting, Anchoring, and Attachment Components:  Items for fastening electrical items or their supports to building surfaces include the following:
	1. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened Portland cement concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for supported loads and building materials where used.
	a. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1) Hilti Inc.
	2) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.
	3) MKT Fastening, LLC.
	4) Simpson Strong-Tie Co., Inc.; Masterset Fastening Systems Unit.


	2. Mechanical-Expansion Anchors:  Insert-wedge-type, zinc-coated and stainless steel, for use in hardened Portland cement concrete with tension, shear, and pullout capacities appropriate for supported loads and building materials in which used.
	a. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1) Cooper B-Line, Inc.; a division of Cooper Industries.
	2) Empire Tool and Manufacturing Co., Inc.
	3) Hilti Inc.
	4) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.
	5) MKT Fastening, LLC.


	3. Concrete Inserts:  Steel or malleable-iron, slotted support system units similar to MSS Type 18; complying with MFMA-4 or MSS SP-58.
	4. Clamps for Attachment to Steel Structural Elements:  MSS SP-58, type suitable for attached structural element.
	5. Through Bolts:  Structural type, hex head, and high strength.  Comply with ASTM A 325.
	6. Toggle Bolts:  All-steel springhead type.
	7. Hanger Rods:  Threaded steel.


	2.2 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES
	A. Description:  Welded or bolted, structural steel shapes, shop or field fabricated to fit dimensions of supported equipment.
	B. Materials:  Comply with requirements in Division 05 Section "Metal Fabrications" for steel shapes and plates.


	PART 3 -  EXECUTION
	3.1 APPLICATION
	A. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical equipment and systems except if requirements in this Section are stricter.
	B. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway:  Space supports for EMT, IMC, and RMC as required by scheduled in NECA 1, where its Table 1 lists maximum spacings less than stated in NFPA 70.  Minimum rod size shall be 1T1/4 inch1T...
	C. Multiple Raceways or Cables:  Install trapeze-type supports fabricated with steel slotted support system, sized so capacity can be increased by at least 25 percent in future without exceeding specified design load limits.
	1. Secure raceways and cables to these supports with two-bolt conduit clamps single-bolt conduit clamps single-bolt conduit clamps using spring friction action for retention in support channel.

	D. Spring-steel clamps designed for supporting single conduits without bolts may be used for 1T1-1/2-inch1T and smaller raceways serving branch circuits and communication systems above suspended ceilings and for fastening raceways to trapeze supports.

	3.2 SUPPORT INSTALLATION
	A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this Article.
	B. Raceway Support Methods:  In addition to methods described in NECA 1, EMT, IMC, and RMC may be supported by openings through structure members, as permitted in NFPA 70.
	C. Strength of Support Assemblies:  Where not indicated, select sizes of components so strength will be adequate to carry present and future static loads within specified loading limits.  Minimum static design load used for strength determination shal...
	D. Mounting and Anchorage of Surface-Mounted Equipment and Components:  Anchor and fasten electrical items and their supports to building structural elements by the following methods unless otherwise indicated by code:
	1. To Wood:  Fasten with lag screws or through bolts.
	2. To New Concrete:  Bolt to concrete inserts.
	3. To Masonry:  Approved toggle-type bolts on hollow masonry units and expansion anchor fasteners on solid masonry units.
	4. To Existing Concrete:  Expansion anchor fasteners.
	5. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock washers and nuts may be used in existing standard-weight concrete 1T4 inches1T thick or greater.  Do not use for anchorage to lightweight-aggregate concrete or f...

	E. Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing bars.

	3.3 INSTALLATION OF FABRICATED METAL SUPPORTS
	A. Comply with installation requirements in Division 05 Section "Metal Fabrications" for site-fabricated metal supports.
	B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support and anchor electrical materials and equipment.
	C. Field Welding:  Comply with AWS D1.1/D1.1M.

	3.4 CONCRETE BASES
	A. Construct concrete bases of dimensions indicated but not less than 1T4 inches1T larger in both directions than supported unit, and so anchors will be a minimum of 10 bolt diameters from edge of the base.
	B. Use 1T3000-psi,1T 28-day compressive-strength concrete.  Concrete materials, reinforcement, and placement requirements are specified in Division 03 Section "Cast-in-Place Concrete."
	C. Anchor equipment to concrete base.
	1. Place and secure anchorage devices.  Use supported equipment manufacturer's setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	2. Install anchor bolts to elevations required for proper attachment to supported equipment.
	3. Install anchor bolts according to anchor-bolt manufacturers written instructions.


	3.5 PAINTING
	A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately after erecting hangers and supports.  Use same materials as used for shop painting.  Comply with SSPC-PA 1 requirements for touching up field-painted surf...
	1. Apply paint by brush or spray to provide minimum dry film thickness of 1T2.0 mils1T.

	B. Touchup:  Comply with requirements in Division 09 painting Sections and Section "High-Performance Coatings" for cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop paint on miscellaneous metal.
	C. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply galvanizing-repair paint to comply with ASTM A 780.



	260533 RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical wiring.

	1.3 DEFINITIONS
	A. EMT:  Electrical metallic tubing.
	B. ENT:  Electrical nonmetallic tubing.
	C. EPDM:  Ethylene propylene diene monomer rubber.
	D. FMC:  Flexible metal conduit.
	E. IMC:  Intermediate metal conduit.
	F. LFMC:  Liquidtight flexible metal conduit.
	G. LFNC:  Liquidtight flexible nonmetallic conduit.
	H. NBR:  Acrylonitrile-butadiene rubber.
	I. RNC:  Rigid nonmetallic conduit.

	1.4 SUBMITTALS
	A. Product Data:  For surface raceways, wireways and fittings, floor boxes, hinged-cover enclosures, and cabinets.
	B. Shop Drawings:  For the following raceway components.  Include plans, elevations, sections, details, and attachments to other work.
	1. Custom enclosures and cabinets.

	C. Coordination Drawings (where required on Drawings):  Conduit routing plans, drawn to scale, on which the following items are shown and coordinated with each other, based on input from installers of the items involved:
	1. Structural members in the paths of conduit groups with common supports.
	2. HVAC and plumbing items and architectural features in the paths of conduit groups with common supports.

	D. Manufacturer Seismic Qualification Certification:  Submit certification that enclosures and cabinets and their mounting provisions, including those for internal components, will withstand seismic forces defined in Division 26 Section "Vibration and...
	1. Basis for Certification:  Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	a. The term "withstand" means "the cabinet or enclosure will remain in place without separation of any parts when subjected to the seismic forces specified and the unit will retain its enclosure characteristics, including its interior accessibility, a...

	2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	E. Source quality-control test reports.

	1.5 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. Comply with NFPA 70.


	PART 2 -  PRODUCTS
	2.1 METAL CONDUIT AND TUBING
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. AFC Cable Systems, Inc.
	2. Alflex Inc.
	3. Allied Tube & Conduit; a Tyco International Ltd. Co.
	4. Anamet Electrical, Inc.; Anaconda Metal Hose.
	5. Electri-Flex Co.
	6. Manhattan/CDT/Cole-Flex.
	7. Maverick Tube Corporation.
	8. O-Z Gedney; a unit of General Signal.
	9. Wheatland Tube Company.

	B. Rigid Steel Conduit:  ANSI C80.1.
	C. Aluminum Rigid Conduit:  ANSI C80.5.
	D. IMC:  ANSI C80.6.
	E. PVC-Coated Steel Conduit:  PVC-coated rigid steel conduit and IMC.
	1. Comply with NEMA RN 1.
	2. Coating Thickness:  1T0.040 inch1T, minimum.

	F. EMT:  ANSI C80.3.
	G. FMC:  Zinc-coated steel or aluminum.
	H. LFMC:  Flexible steel conduit with PVC jacket.
	I. Fittings for Conduit (Including all Types and Flexible and Liquidtight), EMT, and Cable:  NEMA FB 1; listed for type and size raceway with which used, and for application and environment in which installed.
	1. Conduit Fittings for Hazardous (Classified) Locations:  Comply with UL 886.
	2. Fittings for EMT: Steel or die-cast and set-screw or compression type.
	3. Coating for Fittings for PVC-Coated Conduit:  Minimum thickness, 1T0.040 inch1T, with overlapping sleeves protecting threaded joints.

	J. Joint Compound for Rigid Steel Conduit or IMC:  Listed for use in cable connector assemblies, and compounded for use to lubricate and protect threaded raceway joints from corrosion and enhance their conductivity.

	2.2 NONMETALLIC CONDUIT AND TUBING
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. AFC Cable Systems, Inc.
	2. Anamet Electrical, Inc.; Anaconda Metal Hose.
	3. Arnco Corporation.
	4. CANTEX Inc.
	5. CertainTeed Corp.; Pipe & Plastics Group.
	6. Condux International, Inc.
	7. ElecSYS, Inc.
	8. Electri-Flex Co.
	9. Lamson & Sessions; Carlon Electrical Products.
	10. Manhattan/CDT/Cole-Flex.
	11. RACO; a Hubbell Company.
	12. Thomas & Betts Corporation.

	B. ENT:  NEMA TC 13.
	C. RNC:  NEMA TC 2, Type EPC-40-PVC, unless otherwise indicated.
	D. LFNC:  UL 1660.
	E. Fittings for ENT and RNC:  NEMA TC 3; match to conduit or tubing type and material.
	F. Fittings for LFNC:  UL 514B.

	2.3 OPTICAL FIBER/COMMUNICATIONS CABLE RACEWAY AND FITTINGS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Arnco Corporation.
	2. Endot Industries Inc.
	3. IPEX Inc.
	4. Lamson & Sessions; Carlon Electrical Products.

	B. Description:  Comply with UL 2024; flexible type, approved for plenum, riser, general-use installation.

	2.4 METAL WIREWAYS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Cooper B-Line, Inc.
	2. Hoffman.
	3. Square D; Schneider Electric.

	B. Description:  Sheet metal sized and shaped as indicated, NEMA 250, Type 3R, unless otherwise indicated.
	C. Fittings and Accessories:  Include couplings, offsets, elbows, expansion joints, adapters, hold-down straps, end caps, and other fittings to match and mate with wireways as required for complete system.
	D. Wireway Covers:  Hinged type, Screw-cover type, Flanged-and-gasketed type, or as indicated.
	E. Finish:  Manufacturer's standard enamel finish.

	2.5 NONMETALLIC WIREWAYS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Hoffman.
	2. Lamson & Sessions; Carlon Electrical Products.

	C. Description:  Fiberglass polyester, extruded and fabricated to size and shape indicated, with no holes or knockouts.  Cover is gasketed with oil-resistant gasket material and fastened with captive screws treated for corrosion resistance.  Connectio...
	D. Description:  PVC plastic, extruded and fabricated to size and shape indicated, with snap-on cover and mechanically coupled connections with plastic fasteners.
	E. Fittings and Accessories:  Include couplings, offsets, elbows, expansion joints, adapters, hold-down straps, end caps, and other fittings to match and mate with wireways as required for complete system.

	2.6 SURFACE RACEWAYS
	A. Surface Metal Raceways:  Galvanized steel with snap-on covers.  Manufacturer's standard enamel finish in color selected by Architect.
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Thomas & Betts Corporation.
	b. Walker Systems, Inc.; Wiremold Company (The).
	c. Wiremold Company (The); Electrical Sales Division.


	B. Surface Nonmetallic Raceways:  Two-piece construction, manufactured of rigid PVC with texture and color selected by Architect from manufacturer's standard or custom colors.
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Butler Manufacturing Company; Walker Division.
	b. Enduro Systems, Inc.; Composite Products Division.
	c. Hubbell Incorporated; Wiring Device-Kellems Division.
	d. Lamson & Sessions; Carlon Electrical Products.
	e. Panduit Corp.
	f. Walker Systems, Inc.; Wiremold Company (The).
	g. Wiremold Company (The); Electrical Sales Division.



	2.7 BOXES, ENCLOSURES, AND CABINETS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Cooper Crouse-Hinds; Div. of Cooper Industries, Inc.
	2. EGS/Appleton Electric.
	3. Erickson Electrical Equipment Company.
	4. Hoffman.
	5. Hubbell Incorporated; Killark Electric Manufacturing Co. Division.
	6. O-Z/Gedney; a unit of General Signal.
	7. RACO; a Hubbell Company.
	8. Robroy Industries, Inc.; Enclosure Division.
	9. Scott Fetzer Co.; Adalet Division.
	10. Spring City Electrical Manufacturing Company.
	11. Thomas & Betts Corporation.
	12. Walker Systems, Inc.; Wiremold Company (The).
	13. Woodhead, Daniel Company; Woodhead Industries, Inc. Subsidiary.

	B. Sheet Metal Outlet and Device Boxes:  NEMA OS 1.
	C. Cast-Metal Outlet and Device Boxes:  NEMA FB 1, cast feralloy, Type FD, with gasketed cover.
	D. Metal Floor Boxes:  Cast iron or sheet metal, fully adjustable, rectangular.
	E. Nonmetallic Floor Boxes:  Nonadjustable, round.
	F. Small Sheet Metal Pull and Junction Boxes:  NEMA OS 1.
	G. Cast-Metal Access, Pull, and Junction Boxes:  NEMA FB 1, galvanized cast iron with gasketed cover.
	H. Hinged-Cover Enclosures:  NEMA 250, Type 1, with continuous-hinge cover with flush latch, unless otherwise indicated.
	1. Metal Enclosures:  Steel, finished inside and out with manufacturer's standard enamel.
	2. Nonmetallic Enclosures:  Plastic, finished inside with radio-frequency-resistant paint.

	I. Cabinets:
	1. NEMA 250, Type 1, galvanized-steel box with removable interior panel and removable front, finished inside and out with manufacturer's standard enamel.
	2. Hinged door in front cover with flush latch and concealed hinge.
	3. Key latch to match panelboards.
	4. Metal barriers to separate wiring of different systems and voltage.
	5. Accessory feet where required for freestanding equipment.
	a. Nordic Fiberglass, Inc.



	2.8 SLEEVES FOR RACEWAYS
	A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain ends.
	B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, with plain ends and integral waterstop, unless otherwise indicated.
	C. Sleeves for Rectangular Openings:  Galvanized sheet steel with minimum 1T0.052- or 0.138-inch1T thickness as indicated and of length to suit application.
	D. Coordinate sleeve selection and application with selection and application of firestopping specified in Division 07 Section "Penetration Firestopping."

	2.9 SLEEVE SEALS
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide the product indicated on Drawings or a comparable product by one of the following:
	1. Advance Products & Systems, Inc.
	2. Calpico, Inc.
	3. Metraflex Co.
	4. Pipeline Seal and Insulator, Inc.

	B. Description:  Modular sealing device, designed for field assembly, to fill annular space between sleeve and cable.
	1. Sealing Elements:  EPDM interlocking links shaped to fit surface of cable or conduit.  Include type and number required for material and size of raceway or cable.
	2. Pressure Plates:  Stainless steel.  Include two for each sealing element.
	3. Connecting Bolts and Nuts:  Stainless steel of length required to secure pressure plates to sealing elements.  Include one for each sealing element.



	PART 3 -  EXECUTION
	3.1 RACEWAY APPLICATION
	A. Outdoors:  Apply raceway products as specified below, unless otherwise indicated:
	1. Exposed Conduit:  Rigid steel conduit, IMC.
	2. Concealed Conduit, Aboveground:  Rigid steel conduit, IMC.
	3. Underground Conduit:  Rigid steel conduit, RNC, Type EPC-40-PVC, direct buried unless concrete encasement is indicated on Drawings.
	4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, Electric Solenoid, or Motor-Driven Equipment):  LFMC (maximum length 5’).
	5. Boxes and Enclosures, Aboveground:  NEMA 250, Type 4.

	B. Comply with the following indoor applications, unless otherwise indicated. All Garage areas shall be treated as Outdoor locations.
	1. Exposed, Not Subject to Severe Physical Damage:  EMT.
	2. Exposed and Subject to Severe Physical Damage:  Rigid steel conduit.  Includes raceways in the following locations:
	a. Loading dock.
	b. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling units.

	3. Concealed in Ceilings and Interior Walls and Partitions:  EMT.
	4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, Electric Solenoid, or Motor-Driven Equipment):  FMC, except use LFMC in damp or wet locations (maximum length 5’).
	5. Damp or Wet Locations:  Rigid steel conduit, IMC.
	6. Raceways for Optical Fiber or Communications Cable in Spaces Used for Environmental Air:  Plenum-type, optical fiber/communications cable raceway, EMT.
	7. Raceways for Optical Fiber or Communications Cable Risers in Vertical Shafts:  Riser-type, optical fiber/communications cable raceway, EMT.
	8. Raceways for Concealed General Purpose Distribution of Optical Fiber or Communications Cable:  General-use, optical fiber/communications cable raceway, Riser-type, optical fiber/communications cable raceway, Plenum-type, optical fiber/communication...
	9. Boxes and Enclosures:  NEMA 250, Type 1, except use NEMA 250, Type 4, stainless steel or nonmetallic in damp or wet locations.

	C. Minimum Raceway Size: 1T3/4-inch1T trade size.
	D. Raceway Fittings:  Compatible with raceways and suitable for use and location.
	1. Rigid and Intermediate Steel Conduit:  Use threaded rigid steel conduit fittings, unless otherwise indicated.
	2. PVC Externally Coated, Rigid Steel Conduits:  Use only fittings listed for use with that material.  Patch and seal all joints, nicks, and scrapes in PVC coating after installing conduits and fittings.  Use sealant recommended by fitting manufacturer.

	E. Install nonferrous conduit or tubing for circuits operating above 60 Hz.  Where aluminum raceways are installed for such circuits and pass through concrete, install in nonmetallic sleeve.
	F. Do not install aluminum conduits in contact with concrete.

	3.2 INSTALLATION
	A. Comply with NECA 1 for installation requirements applicable to products specified in Part 2 except where requirements on Drawings or in this Article are stricter.
	B. Keep raceways at least 1T6 inches1T away from parallel runs of flues and steam or hot-water pipes.  Install horizontal raceway runs above water and steam piping.
	C. Complete raceway installation before starting conductor installation.
	D. Support raceways as specified in Division 26 Section "Hangers and Supports for Electrical Systems."
	E. Arrange stub-ups so curved portions of bends are not visible above the finished slab.
	F. Install no more than the equivalent of three 90-degree bends in any conduit run except for communications conduits, for which fewer bends are allowed.
	G. Conceal conduit and EMT within finished walls, ceilings, and floors, unless otherwise indicated.
	H. Raceways Embedded in Slabs:
	1. Run conduit larger than 1T1-inch1T trade size, parallel or at right angles to main reinforcement.  Where at right angles to reinforcement, place conduit close to slab support.
	2. Arrange raceways to cross building expansion joints at right angles with expansion fittings.
	3. Change from RNC, Type EPC-40-PVC to rigid steel conduit, or IMC before rising above the floor.

	I. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions:  Apply listed compound to threads of raceway and fittings before making up joints.  Follow compound manufacturer's written instructions.
	J. Raceway Terminations at Locations Subject to Moisture or Vibration:  Use insulating bushings to protect conductors, including conductors smaller than No. 4 AWG.
	K. Install pull wires in empty raceways.  Use polypropylene or monofilament plastic line with not less than 1T200-lb1T tensile strength.  Leave at least 1T12 inches1T of slack at each end of pull wire.
	L. Raceways for Optical Fiber and Communications Cable:  Install raceways, metallic and nonmetallic, rigid and flexible, as follows:
	1. 1T3/4-Inch1T Trade Size and Smaller:  Install raceways in maximum lengths of 1T50 feet1T.
	2. 1T1-Inch1T Trade Size and Larger:  Install raceways in maximum lengths of 1T75 feet1T.
	3. Install with a maximum of two 90-degree bends or equivalent for each length of raceway unless Drawings show stricter requirements.  Separate lengths with pull or junction boxes or terminations at distribution frames or cabinets where necessary to c...

	M. Install raceway sealing fittings at suitable, approved, and accessible locations and fill them with listed sealing compound.  For concealed raceways, install each fitting in a flush steel box with a blank cover plate having a finish similar to that...
	1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated spaces.
	2. Where otherwise required by NFPA 70.

	N. Expansion-Joint Fittings for RMC and IMC:  Install in each run of aboveground conduit at structural expansion joints and where otherwise required by NFPA 70. Materials shall comply with UL Standard 5148. Furnish with grounding strap and clamps. Use...
	O. Expansion-Joint Fittings for RNC:  Install in each run of aboveground conduit that is located where environmental temperature change may exceed 1T30 deg F1T, and that has straight-run length that exceeds 1T25 feet1T.
	1. Install expansion-joint fittings for each of the following locations, and provide type and quantity of fittings that accommodate temperature change listed for location:
	a. Outdoor Locations Not Exposed to Direct Sunlight:  1T125 deg F 1Ttemperature change.
	b. Outdoor Locations Exposed to Direct Sunlight:  1T155 deg F1T temperature change.
	c. Indoor Spaces:  Connected with the Outdoors without Physical Separation:  1T125 deg F1T temperature change.

	2. Install fitting(s) that provide expansion and contraction for at least 1T0.00041 inch per foot of length of straight run per deg F1T of temperature change.
	3. Install each expansion-joint fitting with position, mounting, and piston setting selected according to manufacturer's written instructions for conditions at specific location at the time of installation.

	P. Flexible Conduit Connections:  Use maximum of 601T inches1T of flexible conduit for recessed and semi-recessed lighting fixtures, equipment subject to vibration, noise transmission, or movement; and for transformers and motors.
	1. Use LFMC in damp or wet locations.

	Q. Recessed Boxes in Masonry Walls:  Saw-cut opening for box in center of cell of masonry block, and install box flush with surface of wall.
	R. Set metal floor boxes level and flush with finished floor surface.
	S. Set nonmetallic floor boxes level.  Trim after installation to fit flush with finished floor surface.

	3.3 INSTALLATION OF UNDERGROUND CONDUIT
	A. Direct-Buried Conduit:
	1. Excavate trench bottom to provide firm and uniform support for conduit.  Prepare trench bottom as specified in Division 31 Section "Earth Moving" for pipe less than 1T6 inches1T in nominal diameter.
	2. Install backfill as specified in Division 31 Section "Earth Moving."
	3. After installing conduit, backfill and compact.  Start at tie-in point, and work toward end of conduit run, leaving conduit at end of run free to move with expansion and contraction as temperature changes during this process.  Firmly hand tamp back...
	4. Install manufactured duct elbows for stub-ups at poles and equipment and at building entrances through the floor, unless otherwise indicated.  Encase elbows for stub-up ducts throughout the length of the elbow.
	5. Install manufactured rigid steel conduit elbows for stub-ups at poles and equipment and at building entrances through the floor.
	a. Couple steel conduits to ducts with adapters designed for this purpose, and encase coupling with 1T3 inches1T of concrete.
	b. For stub-ups at equipment mounted on outdoor concrete bases, extend steel conduit horizontally a minimum of 1T60 inches1T from edge of equipment pad or foundation.  Install insulated grounding bushings on terminations at equipment.

	6. Warning Tape:  Bury warning tape approximately 1T12 inches1T above direct-buried conduits and ductbanks.  Align tape along the width and along the centerline of conduit.


	3.4 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS
	A. Coordinate sleeve selection and application with selection and application of firestopping specified in Division 07 Section "Penetration Firestopping."
	B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or formed openings are used.  Install sleeves during erection of slabs and walls.
	C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.
	D. Rectangular Sleeve Minimum Metal Thickness:
	1. For sleeve cross-section rectangle perimeter less than 1T50 inches1T and no side greater than 1T16 inches1T, thickness shall be 1T0.052 inch1T.
	2. For sleeve cross-section rectangle perimeter equal to, or greater than, 1T50 inches1T and 1 or more sides equal to, or greater than, 1T16 inches1T, thickness shall be 1T0.138 inch1T.

	E. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall assemblies unless openings compatible with firestop system used are fabricated during construction of floor or wall.
	F. Cut sleeves to length for mounting flush with both surfaces of walls.
	G. Extend sleeves installed in floors 1T2 inches1T above finished floor level.
	H. Size pipe sleeves to provide 1T1/4-inch1T annular clear space between sleeve and raceway unless sleeve seal is to be installed or unless seismic criteria require different clearance.
	I. Seal space outside of sleeves with grout for penetrations of concrete and masonry and with approved joint compound for gypsum board assemblies.
	J. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between sleeve and raceway, using joint sealant appropriate for size, depth, and location of joint.  Refer to Division 07 Section "Joint Sealants" for materials and insta...
	K. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at raceway penetrations.  Install sleeves and seal with firestop materials.  Comply with Division 07 Section "Penetration Firestopping."
	L. Roof-Penetration Sleeves:  Seal penetration of individual raceways with flexible, boot-type flashing units applied in coordination with roofing work.
	M. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using sleeves and mechanical sleeve seals.  Select sleeve size to allow for 1T1-inch1T annular clear space between pipe and sleeve for installing mechanical sleeve seals.
	N. Underground, Exterior-Wall Penetrations:  Install cast-iron "wall pipes" for sleeves.  Size sleeves to allow for 1T1-inch1T annular clear space between raceway and sleeve for installing mechanical sleeve seals.

	3.5 SLEEVE-SEAL INSTALLATION
	A. Install to seal underground, exterior wall penetrations.
	B. Use type and number of sealing elements recommended by manufacturer for raceway material and size.  Position raceway in center of sleeve.  Assemble mechanical sleeve seals and install in annular space between raceway and sleeve.  Tighten bolts agai...

	3.6 FIRESTOPPING
	A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore original fire-resistance rating of assembly.  Firestopping materials and installation requirements are specified in Division 07 Section "Penetration Fi...

	3.7 PROTECTION
	A. Provide final protection and maintain conditions that ensure coatings, finishes, and cabinets are without damage or deterioration at time of Substantial Completion.
	1. Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer.
	2. Repair damage to PVC or paint finishes with matching touchup coating recommended by manufacturer.
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	8. 5TVibration Isolation5T.
	9. 5TVibration Mountings & Controls, Inc5T.
	B. Pads:  Arrange in single or multiple layers of sufficient stiffness for uniform loading over pad area, molded with a nonslip pattern and galvanized-steel baseplates, and factory cut to sizes that match requirements of supported equipment.
	1. Resilient Material:  Oil- and water-resistant neoprene.

	C. Spring Isolators:  Freestanding, laterally stable, open-spring isolators.
	1. Outside Spring Diameter:  Not less than 80 percent of the compressed height of the spring at rated load.
	2. Minimum Additional Travel:  50 percent of the required deflection at rated load.
	3. Lateral Stiffness:  More than 80 percent of rated vertical stiffness.
	4. Overload Capacity:  Support 200 percent of rated load, fully compressed, without deformation or failure.
	5. Baseplates:  Factory drilled for bolting to structure and bonded to 2T1/4-inch2T thick, rubber isolator pad attached to baseplate underside.  Baseplates shall limit floor load to 2T500 psig2T.
	6. Top Plate and Adjustment Bolt:  Threaded top plate with adjustment bolt and cap screw to fasten and level equipment.

	D. Restrained Spring Isolators:  Freestanding, steel, open-spring isolators with seismic or limit-stop restraint.
	1. Housing:  Steel with resilient vertical-limit stops to prevent spring extension due to weight being removed; factory-drilled baseplate bonded to 2T1/4-inch2T thick, neoprene or rubber isolator pad attached to baseplate underside; and adjustable equ...
	2. Restraint:  Seismic or limit-stop as required for equipment and authorities having jurisdiction.
	3. Outside Spring Diameter:  Not less than 80 percent of the compressed height of the spring at rated load.
	4. Minimum Additional Travel:  50 percent of the required deflection at rated load.
	5. Lateral Stiffness:  More than 80 percent of rated vertical stiffness.
	6. Overload Capacity:  Support 200 percent of rated load, fully compressed, without deformation or failure.

	2.2 SEISMIC-RESTRAINT DEVICES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. 5TAmber/Booth Company, Inc5T.
	2. 5TCalifornia Dynamics Corporation5T.
	3. 5TCooper B-Line, Inc.; a division of Cooper Industries5T.
	4. 5THilti Inc5T.
	5. 5TLoos & Co.; Seismic Earthquake Division5T.
	6. 5TMason Industries5T.
	7. 5TTOLCO Incorporated; a brand of NIBCO INC5T.
	8. 5TUnistrut; Tyco International, Ltd5T.

	B. General Requirements for Restraint Components:  Rated strengths, features, and application requirements shall be as defined in reports by an agency acceptable to authorities having jurisdiction.
	1. Structural Safety Factor:  Allowable strength in tension, shear, and pullout force of components shall be at least four times the maximum seismic forces to which they will be subjected.

	C. Channel Support System:  MFMA-3, shop- or field-fabricated support assembly made of slotted steel channels with accessories for attachment to braced component at one end and to building structure at the other end and other matching components and w...
	D. Restraint Cables:  ASTM A 603 galvanized-steel cables with end connections made of steel assemblies with thimbles, brackets, swivels, and bolts designed for restraining cable service; and with a minimum of two clamping bolts for cable engagement.
	E. Hanger Rod Stiffener:  Steel tube or steel slotted-support-system sleeve with internally bolted connections to hanger rod.  Do not weld stiffeners to rods.
	F. Bushings for Floor-Mounted Equipment Anchor:  Neoprene bushings designed for rigid equipment mountings, and matched to type and size of anchors and studs.
	G. Bushing Assemblies for Wall-Mounted Equipment Anchorage:  Assemblies of neoprene elements and steel sleeves designed for rigid equipment mountings, and matched to type and size of attachment devices.
	H. Resilient Isolation Washers and Bushings:  One-piece, molded, oil- and water-resistant neoprene, with a flat washer face.
	I. Mechanical Anchor:  Drilled-in and stud-wedge or female-wedge type in zinc-coated steel for interior applications and stainless steel for exterior applications.  Select anchors with strength required for anchor and as tested according to ASTM E 488...
	J. Adhesive Anchor:  Drilled-in and capsule anchor system containing polyvinyl or urethane methacrylate-based resin and accelerator, or injected polymer or hybrid mortar adhesive.  Provide anchor bolts and hardware with zinc-coated steel for interior ...

	2.3 FACTORY FINISHES
	A. Finish:  Manufacturer's standard paint applied to factory-assembled and -tested equipment before shipping.
	1. Powder coating on springs and housings.
	2. All hardware shall be galvanized.  Hot-dip galvanize metal components for exterior use.
	3. Baked enamel or powder coat for metal components on isolators for interior use.
	4. Color-code or otherwise mark vibration isolation and seismic-control devices to indicate capacity range.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and equipment to receive vibration isolation and seismic-control devices for compliance with requirements for installation tolerances and other conditions affecting performance.
	B. Examine roughing-in of reinforcement and cast-in-place anchors to verify actual locations before installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 APPLICATIONS
	A. Multiple Raceways or Cables:  Secure raceways and cables to trapeze member with clamps approved for application by an agency acceptable to authorities having jurisdiction.
	B. Hanger Rod Stiffeners:  Install hanger rod stiffeners where indicated or scheduled on Drawings to receive them and where required to prevent buckling of hanger rods due to seismic forces.
	C. Strength of Support and Seismic-Restraint Assemblies:  Where not indicated, select sizes of components so strength will be adequate to carry present and future static and seismic loads within specified loading limits.

	3.3 SEISMIC-RESTRAINT DEVICE INSTALLATION
	A. Equipment and Hanger Restraints:
	1. Install restrained isolators on electrical equipment.
	2. Install resilient, bolt-isolation washers on equipment anchor bolts where clearance between anchor and adjacent surface exceeds 2T0.125 inch2T.
	3. Install seismic-restraint devices using methods approved by an agency acceptable to authorities having jurisdiction providing required submittals for component.

	B. Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to provide resilient media where equipment or equipment-mounting channels are attached to wall.
	C. Attachment to Structure:  If specific attachment is not indicated, anchor bracing to structure at flanges of beams, at upper truss chords of bar joists, or at concrete members.
	D. Drilled-in Anchors:
	1. Identify position of reinforcing steel and other embedded items prior to drilling holes for anchors.  Do not damage existing reinforcing or embedded items during coring or drilling.  Notify the structural engineer if reinforcing steel or other embe...
	2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved full design strength.
	3. Wedge Anchors:  Protect threads from damage during anchor installation.  Heavy-duty sleeve anchors shall be installed with sleeve fully engaged in the structural element to which anchor is to be fastened.
	4. Adhesive Anchors:  Clean holes to remove loose material and drilling dust prior to installation of adhesive.  Place adhesive in holes proceeding from the bottom of the hole and progressing toward the surface in such a manner as to avoid introductio...
	5. Set anchors to manufacturer's recommended torque, using a torque wrench.
	6. Install zinc-coated steel anchors for interior and stainless-steel anchors for exterior applications.


	3.4 ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION
	A. Install flexible connections in runs of raceways, cables, wireways, cable trays, and busways where they cross seismic joints, where adjacent sections or branches are supported by different structural elements, and where they terminate with connecti...

	3.5 FIELD QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections and prepare test reports.
	B. Perform tests and inspections.
	C. Tests and Inspections:
	1. Provide evidence of recent calibration of test equipment by a testing agency acceptable to authorities having jurisdiction.
	2. Schedule test with Owner, through Architect, before connecting anchorage device to restrained component (unless post connection testing has been approved), and with at least seven days' advance notice.
	3. Obtain Architect's approval before transmitting test loads to structure.  Provide temporary load-spreading members.
	4. Test at least four of each type and size of installed anchors and fasteners selected by Architect.
	5. Test to 90 percent of rated proof load of device.
	6. Measure isolator restraint clearance.
	7. Measure isolator deflection.
	8. Verify snubber minimum clearances.
	9. If a device fails test, modify all installations of same type and retest until satisfactory results are achieved.

	D. Remove and replace malfunctioning units and retest as specified above.
	E. Prepare test and inspection reports.

	3.6 ADJUSTING
	A. Adjust isolators after isolated equipment is at operating weight.
	B. Adjust limit stops on restrained spring isolators to mount equipment at normal operating height.  After equipment installation is complete, adjust limit stops so they are out of contact during normal operation.
	C. Adjust active height of spring isolators.
	D. Adjust restraints to permit free movement of equipment within normal mode of operation.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Identification for raceways.
	2. Identification of power and control cables.
	3. Identification for conductors.
	4. Underground-line warning tape.
	5. Warning labels and signs.
	6. Instruction signs.
	7. Equipment identification labels.
	8. Miscellaneous identification products.


	1.3 SUBMITTALS
	A. Product Data:  For each electrical identification product indicated.
	B. Samples:  For each type of label and sign to illustrate size, colors, lettering style, mounting provisions, and graphic features of identification products.
	C. Identification Schedule:  An index of nomenclature of electrical equipment and system components used in identification signs and labels.

	1.4 QUALITY ASSURANCE
	A. Comply with ANSI A13.1 and IEEE C2.
	B. Comply with NFPA 70.
	C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145.
	D. Comply with ANSI Z535.4 for safety signs and labels.
	E. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks used by label printers, shall comply with UL 969.

	1.5 COORDINATION
	A. Coordinate identification names, abbreviations, colors, and other features with requirements in other Sections requiring identification applications, Drawings, Shop Drawings, manufacturer's wiring diagrams, and the Operation and Maintenance Manual;...
	B. Coordinate installation of identifying devices with completion of covering and painting of surfaces where devices are to be applied.
	C. Coordinate installation of identifying devices with location of access panels and doors.


	PART 2 -  PRODUCTS
	2.1 POWER RACEWAY IDENTIFICATION MATERIALS
	A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color field for each raceway size.
	B. Colors for Raceways Carrying Circuits at 600 V or Less:
	1. Black letters on an orange field.
	2. Legend:  Indicate voltage and system or service type.

	C. Self-Adhesive Vinyl Labels for Raceways Carrying Circuits at 600 V or Less:  Preprinted, flexible label laminated with a clear, weather- and chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend label.
	D. Snap-Around Labels for Raceways Carrying Circuits at 600 V or Less:  Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeve, with diameter sized to suit diameter of raceway or cable it identifies and to stay in place by gripping action.
	E. Metal Tags:  Brass or aluminum, 3T2 by 2 by 0.05 inch3T, with stamped legend, punched for use with self-locking cable tie fastener.
	F. Write-On Tags:  Polyester tag, 3T0.015 inch3T thick, with corrosion-resistant grommet and cable tie for attachment to conductor or cable.
	1. Marker for Tags:  Permanent, waterproof, black ink marker recommended by tag manufacturer.
	2. Marker for Tags:  Machine-printed, permanent, waterproof, black ink marker recommended by printer manufacturer.


	2.2 POWER AND CONTROL CABLE IDENTIFICATION MATERIALS
	A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color field for each raceway and cable size.
	B. Self-Adhesive Vinyl Labels:  Preprinted, flexible label laminated with a clear, weather- and chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend label.
	C. Metal Tags:  Brass or aluminum, 3T2 by 2 by 0.05 inch3T, with stamped legend, punched for use with self-locking cable tie fastener.
	D. Write-On Tags:  Polyester tag, 3T0.015 inch3T thick, with corrosion-resistant grommet and cable tie for attachment to conductor or cable.
	1. Marker for Tags:  Permanent, waterproof, black ink marker recommended by tag manufacturer.
	2. Marker for Tags:  Machine-printed, permanent, waterproof, black ink marker recommended by printer manufacturer.

	E. Snap-Around Labels:  Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeve, with diameter sized to suit diameter of raceway or cable it identifies and to stay in place by gripping action.

	2.3 CONDUCTOR IDENTIFICATION MATERIALS
	A. Color-Coding Conductor Tape:  Colored, self-adhesive vinyl tape not less than 3T3 mils3T thick by 3T1 to 2 inches3T wide.
	B. Self-Adhesive Vinyl Labels:  Preprinted, flexible label laminated with a clear, weather- and chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend label.
	C. Snap-Around Labels:  Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeve, with diameter sized to suit diameter of raceway or cable it identifies and to stay in place by gripping action.
	D. Marker Tapes:  Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification legend machine printed by thermal transfer or equivalent process.
	E. Write-On Tags:  Polyester tag, 3T0.015 inch3T thick, with corrosion-resistant grommet and cable tie for attachment to conductor or cable.
	1. Marker for Tags:  Permanent, waterproof, black ink marker recommended by tag manufacturer.
	2. Marker for Tags:  Machine-printed, permanent, waterproof, black ink marker recommended by printer manufacturer.


	2.4 FLOOR MARKING TAPE
	A. 3T2-inch3T wide, 3T5-mil3T pressure-sensitive vinyl tape, with black and white stripes and clear vinyl overlay.

	2.5 UNDERGROUND-LINE WARNING TAPE
	A. Tape:
	1. Recommended by manufacturer for the method of installation and suitable to identify and locate underground electrical and communications utility lines.
	2. Printing on tape shall be permanent and shall not be damaged by burial operations.
	3. Tape material and ink shall be chemically inert, and not subject to degrading when exposed to acids, alkalis, and other destructive substances commonly found in soils.

	B. Color and Printing:
	1. Comply with ANSI Z535.1 through ANSI Z535.5.
	2. Inscriptions for Red-Colored Tapes:  ELECTRIC LINE, HIGH VOLTAGE.
	3. Inscriptions for Orange-Colored Tapes:  TELEPHONE CABLE, CATV CABLE, COMMUNICATIONS CABLE, OPTICAL FIBER CABLE.

	C. Tag:
	1. Detectable three-layer laminate, consisting of a printed pigmented polyolefin film, a solid aluminum-foil core, and a clear protective film that allows inspection of the continuity of the conductive core, bright-colored, continuous-printed on one s...
	2. Overall Thickness:  3T5 mils3T.
	3. Foil Core Thickness:  3T0.35 mil3T.
	4. Weight:  3T28 lb/1000 sq. ft.
	5. 3T3-Inch3T Tensile According to ASTM D 882:  3T70 lbf3T, and 3T4600 psi3T.


	2.6 WARNING LABELS AND SIGNS
	A. Comply with NFPA 70 and 29 CFR 1910.145.
	B. Self-Adhesive Warning Labels:  Factory-printed, multicolor, pressure-sensitive adhesive labels, configured for display on front cover, door, or other access to equipment unless otherwise indicated.
	C. Baked-Enamel Warning Signs:
	1. Preprinted aluminum signs, punched or drilled for fasteners, with colors, legend, and size required for application.
	2. 3T1/4-inch3T grommets in corners for mounting.
	3. Nominal size, 3T7 by 10 inches3T.

	D. Metal-Backed, Butyrate Warning Signs:
	1. Weather-resistant, nonfading, preprinted, cellulose-acetate butyrate signs with 3T0.0396-inch3T galvanized-steel backing; and with colors, legend, and size required for application.
	2. 3T1/4-inch3T grommets in corners for mounting.
	3. Nominal size, 3T10 by 14 inches3T.

	E. Warning label and sign shall include, but are not limited to, the following legends:
	1. Multiple Power Source Warning:  "DANGER - ELECTRICAL SHOCK HAZARD - EQUIPMENT HAS MULTIPLE POWER SOURCES."
	2. Workspace Clearance Warning:  "WARNING - OSHA REGULATION - AREA IN FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 3T36 INCHES3T "


	2.7 INSTRUCTION SIGNS
	A. Engraved, laminated acrylic or melamine plastic, minimum 3T1/16 inch3T thick for signs up to 3T20 sq. inches3T and 3T1/8 inch3T thick for larger sizes.
	1. Engraved legend with black letters on white face.
	2. Punched or drilled for mechanical fasteners.
	3. Framed with mitered acrylic molding and arranged for attachment at applicable equipment.

	B. Adhesive Film Label:  Machine printed, in black, by thermal transfer or equivalent process.  Minimum letter height shall be 3T3/8 inch3T.
	C. Adhesive Film Label with Clear Protective Overlay:  Machine printed, in black, by thermal transfer or equivalent process.  Minimum letter height shall be 3T3/8 inch3T.  Overlay shall provide a weatherproof and UV-resistant seal for label.

	2.8 EQUIPMENT IDENTIFICATION LABELS
	A. Adhesive Film Label:  Machine printed, in black, by thermal transfer or equivalent process.  Minimum letter height shall be 3T3/8 inch3T.
	B. Adhesive Film Label with Clear Protective Overlay:  Machine printed, in black, by thermal transfer or equivalent process.  Minimum letter height shall be 3T3/8 inch3T.  Overlay shall provide a weatherproof and UV-resistant seal for label.
	C. Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label:  Adhesive backed, with white letters on a dark-gray background.  Minimum letter height shall be 3T3/8 inch3T.
	D. Engraved, Laminated Acrylic or Melamine Label:  Punched or drilled for screw mounting.  White letters on a dark-gray background.  Minimum letter height shall be 3T3/8 inch3T.
	E. Stenciled Legend:  In nonfading, waterproof, black ink or paint.  Minimum letter height shall be 3T1 inch3T.

	2.9 CABLE TIES
	A. General-Purpose Cable Ties:  Fungus inert, self extinguishing, one piece, self locking, Type 6/6 nylon.
	1. Minimum Width:  3T3/16 inch3T.
	2. Tensile Strength at 3T73 deg F3T, According to ASTM D 638:  3T12,000 psi3T.
	3. Temperature Range:  3TMinus 40 to plus 185 deg F3T.
	4. Color:  Black except where used for color-coding.

	B. UV-Stabilized Cable Ties:  Fungus inert, designed for continuous exposure to exterior sunlight, self extinguishing, one piece, self locking, Type 6/6 nylon.
	1. Minimum Width:  3T3/16 inch3T.
	2. Tensile Strength at 3T73 deg F3T, According to ASTM D 638:  3T12,000 psi3T.
	3. Temperature Range:  3TMinus 40 to plus 185 deg F3T.
	4. Color:  Black.

	C. Plenum-Rated Cable Ties:  Self extinguishing, UV stabilized, one piece, self locking.
	1. Minimum Width:  3T3/16 inch3T.
	2. Tensile Strength at 3T73 deg F3T, According to ASTM D 638:  3T7000 psi3T.
	3. UL 94 Flame Rating:  94V-0.
	4. Temperature Range:  3TMinus 50 to plus 284 deg F.
	5. Color:  Black.


	2.10 MISCELLANEOUS IDENTIFICATION PRODUCTS
	A. Paint:  Comply with requirements in Division 09 painting Sections for paint materials and application requirements.  Select paint system applicable for surface material and location (exterior or interior).
	B. Fasteners for Labels and Signs:  Self-tapping, stainless-steel screws or stainless-steel machine screws with nuts and flat and lock washers.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Verify identity of each item before installing identification products.
	B. Location:  Install identification materials and devices at locations for most convenient viewing without interference with operation and maintenance of equipment.
	C. Apply identification devices to surfaces that require finish after completing finish work.
	D. Self-Adhesive Identification Products:  Clean surfaces before application, using materials and methods recommended by manufacturer of identification device.
	E. Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners appropriate to the location and substrate.
	F. System Identification Color-Coding Bands for Raceways and Cables:  Each color-coding band shall completely encircle cable or conduit.  Place adjacent bands of two-color markings in contact, side by side.  Locate bands at changes in direction, at pe...
	G. Aluminum Wraparound Marker Labels and Metal Tags:  Secure tight to surface of conductor or cable at a location with high visibility and accessibility.
	H. Cable Ties:  For attaching tags.  Use general-purpose type, except as listed below:
	1. Outdoors:  UV-stabilized nylon.

	I. Underground-Line Warning Tape:  During backfilling of trenches install continuous underground-line warning tape directly above line at 3T6 to 8 inches3T below finished grade.  Use multiple tapes where width of multiple lines installed in a common t...
	J. Painted Identification:  Comply with requirements in Division 09 painting Sections for surface preparation and paint application.

	3.2 IDENTIFICATION SCHEDULE
	A. Accessible Raceways and Cables within Buildings:  Identify the covers of each junction and pull box of the following systems with self-adhesive vinyl labels with the wiring system legend and system voltage.
	B. Auxiliary Electrical Systems Conductor Identification:  Identify the covers of each junction and pull box of the following systems with self-adhesive vinyl labels with the system name:
	1. Fire Alarm.
	2. Optical Fiber.

	C. Power-Circuit Conductor Identification, 600 V or Less:  For conductors in vaults, pull and junction boxes, manholes, and handholes, use color-coding conductor tape to identify the phase.
	1. Color-Coding for Phase and Voltage Level Identification, 600 V or Less:  Use colors listed below for ungrounded service, feeder, and branch-circuit conductors.
	a. Color shall be factory applied or field applied for sizes larger than No. 8 AWG, if authorities having jurisdiction permit.
	b. Colors for 208/120-V Circuits:
	1) Phase A:  Black.
	2) Phase B:  Red.
	3) Phase C:  Blue.

	c. Colors for 480/277-V Circuits:
	1) Phase A:  Brown.
	2) Phase B:  Orange.
	3) Phase C:  Yellow.

	d. Field-Applied, Color-Coding Conductor Tape:  Apply in half-lapped turns for a minimum distance of 3T6 inches3T from terminal points and in boxes where splices or taps are made.  Apply last two turns of tape with no tension to prevent possible unwin...


	D. Install instructional sign including the color code for grounded and ungrounded conductors using adhesive-film-type labels.
	E. Conductors to Be Extended in the Future:  Attach marker tape to conductors and list source.
	F. Auxiliary Electrical Systems Conductor Identification:  Identify field-installed alarm, control, and signal connections.
	1. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, and pull points.  Identify by system and circuit designation.
	2. Use system of marker tape designations that is uniform and consistent with system used by manufacturer for factory-installed connections.
	3. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and the Operation and Maintenance Manual.

	G. Locations of Underground Lines:  Identify with underground-line warning tape for power, lighting, communication, and control wiring and optical fiber cable.
	1. Install underground-line warning tape for direct-buried cables, ductbanks and cables in raceway.

	H. Workspace Indication:  Install floor marking tape to show working clearances in the direction of access to live parts.  Workspace shall be as required by NFPA 70 and 29 CFR 1926.403 unless otherwise indicated.  Do not install at panelboards and sim...
	I. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:  Self-adhesive warning labels.
	1. Comply with 29 CFR 1910.145.
	2. Identify system voltage with black letters on an orange background.
	3. Apply to exterior of door, cover, or other access.
	4. For equipment with multiple power or control sources, apply to door or cover of equipment including, but not limited to, the following:
	a. Power transfer switches.
	b. Controls with external control power connections.


	J. Operating Instruction Signs:  Install instruction signs to facilitate proper operation and maintenance of electrical systems and items to which they connect.  Install instruction signs with approved legend where instructions are needed for system o...
	K. Equipment Identification Labels:  On each unit of equipment, install unique designation label that is consistent with wiring diagrams, schedules, and the Operation and Maintenance Manual.  Apply labels to disconnect switches and protection equipmen...
	1. Labeling Instructions:
	a. Indoor Equipment:  Adhesive film label.  Unless otherwise indicated, provide a single line of text with 3T1/2-inch3T high letters on 3T1-1/2-inch3T high label; where two lines of text are required, use labels 3T2 inches3T high.
	b. Outdoor Equipment:  Engraved, laminated acrylic or melamine label 3T4 inches3T high.
	c. Elevated Components:  Increase sizes of labels and letters to those appropriate for viewing from the floor.
	d. Unless provided with self-adhesive means of attachment, fasten labels with appropriate mechanical fasteners that do not change the NEMA or NRTL rating of the enclosure.

	2. Equipment to Be Labeled:
	a. Panelboards:  Typewritten directory of circuits in the location provided by panelboard manufacturer.  Panelboard identification shall be engraved laminated acrylic or melamine label.
	b. Enclosures and electrical cabinets.
	c. Access doors and panels for concealed electrical items.
	d. Emergency system boxes and enclosures.
	e. Enclosed switches.
	f. Contactors.





	262726 WIRING DEVICES
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Receptacles, receptacles with integral GFCI, and associated device plates.
	2. Wall-switch and exterior occupancy sensors.

	B. Related Sections include the following:
	1. Division 27 Section "Communications Horizontal Cabling" for workstation outlets.


	1.3 DEFINITIONS
	A. EMI:  Electromagnetic interference.
	B. GFCI:  Ground-fault circuit interrupter.
	C. Pigtail:  Short lead used to connect a device to a branch-circuit conductor.
	D. RFI:  Radio-frequency interference.
	E. TVSS:  Transient voltage surge suppressor.
	F. UTP:  Unshielded twisted pair.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  List of legends and description of materials and process used for premarking wall plates.
	C. Samples:  One for each type of device and wall plate specified, in each color specified.
	D. Field quality-control test reports.
	E. Operation and Maintenance Data:  For wiring devices to include in all manufacturers' packing label warnings and instruction manuals that include labeling conditions.

	1.5 QUALITY ASSURANCE
	A. Source Limitations:  Obtain each type of wiring device and associated wall plate through one source from a single manufacturer.  Insofar as they are available, obtain all wiring devices and associated wall plates from a single manufacturer and one ...
	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	C. Comply with NFPA 70.

	1.6 COORDINATION
	A. Receptacles for Owner-Furnished Equipment:  Match plug configurations.
	1. Cord and Plug Sets:  Match equipment requirements.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers' Names:  Shortened versions (shown in parentheses) of the following manufacturers' names are used in other Part 2 articles:
	1. Cooper Wiring Devices; a division of Cooper Industries, Inc. (Cooper).
	2. Hubbell Incorporated; Wiring Device-Kellems (Hubbell).
	3. Leviton Mfg. Company Inc. (Leviton).
	4. Pass & Seymour/Legrand; Wiring Devices & Accessories (Pass & Seymour).


	2.2 STRAIGHT BLADE RECEPTACLES
	A. Convenience Receptacles, 125 V, 20 A:  Comply with NEMA WD 1, NEMA WD 6 configuration 5-20R, and UL 498.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Cooper; 5351 (single), 5352 (duplex).
	b. Hubbell; HBL5351 (single), CR5352 (duplex).
	c. Leviton; 5891 (single), 5352 (duplex).
	d. Pass & Seymour; 5381 (single), 5352 (duplex).



	2.3 GFCI RECEPTACLES
	A. General Description:  Straight blade, feed-through type.  Comply with NEMA WD 1, NEMA WD 6, UL 498, and UL 943, Class A, and include indicator light that is lighted when device is tripped.
	B. Duplex GFCI Convenience Receptacles, 125 V, 20 A:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Cooper; GF20.
	b. Pass & Seymour; 2084.



	2.4 SNAP SWITCHES
	A. Comply with NEMA WD 1 and UL 20.
	B. Switches, 120/277 V, 20 A:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Cooper; 2221 (single pole), 2222 (two pole), 2223 (three way), 2224 (four way).
	b. Hubbell; CS1221 (single pole), CS1222 (two pole), CS1223 (three way), CS1224 (four way).
	c. Leviton; 1221-2 (single pole), 1222-2 (two pole), 1223-2 (three way), 1224-2 (four way).
	d. Pass & Seymour; 20AC1 (single pole), 20AC2 (two pole), 20AC3 (three way), 20AC4 (four way).



	2.5 WALL PLATES
	A. Single and combination types to match corresponding wiring devices.
	1. Material for Outdoor and Garage Spaces: Wet location plates as noted below.
	2. Material for Flush devices in Lobbies and Utility Rooms:  Brushed stainless steel.
	3. Material for Surface installations other than wet location:  Raised galvanized steel.

	B. Wet-Location, Weatherproof Cover Plates:  NEMA 250, complying with type 3R weather-resistant, thermoplastic in-use type with lockable cover.

	2.6 FINISHES
	A. Color:  Wiring device catalog numbers in Section Text do not designate device color.
	1. Wiring Devices Connected to Normal Power System:  Ivory and/or as selected by Architect, unless otherwise indicated or required by NFPA 70 or device listing.
	2. Wiring Devices Connected to Emergency Power System:  Red (if noted so on Drawings).
	3. TVSS Devices:  Blue.
	4. Isolated-Ground Receptacles:  Orange and/or as specified above, with orange triangle on face.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Comply with NECA 1, including the mounting heights listed in that standard, unless otherwise noted.
	B. Coordination with Other Trades:
	1. Take steps to ensure that devices and their boxes are protected.  Do not place wall finish materials over device boxes and do not cut holes for boxes with routers that are guided by riding against outside of the boxes.
	2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust, paint, and other material that may contaminate the raceway system, conductors, and cables.
	3. Install device boxes in brick or block walls so that the cover plate does not cross a joint unless the joint is troweled flush with the face of the wall.
	4. Install wiring devices after all wall preparation, including painting, is complete.

	C. Conductors:
	1. Do not strip insulation from conductors until just before they are spliced or terminated on devices.
	2. Strip insulation evenly around the conductor using tools designed for the purpose.  Avoid scoring or nicking of solid wire or cutting strands from stranded wire.
	3. The length of free conductors at outlets for devices shall meet provisions of NFPA 70, Article 300, without pigtails.
	4. Existing Conductors:
	a. Cut back and pigtail, or replace all damaged conductors.
	b. Straighten conductors that remain and remove corrosion and foreign matter.
	c. Pig-tailing existing conductors is permitted provided the outlet box is large enough.


	D. Device Installation:
	1. Replace all devices that have been in temporary use during construction or that show signs that they were installed before building finishing operations were complete.
	2. Keep each wiring device in its package or otherwise protected until it is time to connect conductors.
	3. Do not remove surface protection, such as plastic film and smudge covers, until the last possible moment.
	4. Connect devices to branch circuits using pigtails that are not less than 3T6 inches3T6T (152 mm)6T in length.
	5. When there is a choice, use side wiring with binding-head screw terminals.  Wrap solid conductor tightly clockwise, 2/3 to 3/4 of the way around terminal screw.
	6. Use a torque screwdriver when a torque is recommended or required by the manufacturer.
	7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice No. 12 AWG pigtails for device connections.
	8. Tighten unused terminal screws on the device.
	9. When mounting into metal boxes, remove the fiber or plastic washers used to hold device mounting screws in yokes, allowing metal-to-metal contact.

	E. Receptacle Orientation:
	1. Install ground pin of vertically mounted receptacles down, and on horizontally mounted receptacles to the right.

	F. Device Plates:  Do not use oversized or extra-deep plates.  Repair wall finishes and remount outlet boxes when standard device plates do not fit flush or do not cover rough wall opening.
	G. Arrangement of Devices:  Unless otherwise indicated, mount flush, with long dimension vertical and with grounding terminal of receptacles on top.  Group adjacent switches under single, multi-gang wall plates.

	3.2 IDENTIFICATION
	A. Comply with Division 26 Section "Identification for Electrical Systems."
	1. Receptacles:  Identify panelboard and circuit number from which served.  Use hot, stamped or engraved machine printing with black-filled lettering on face of plate, and durable wire markers or tags inside outlet boxes.


	3.3 FIELD QUALITY CONTROL
	A. Perform tests and inspections and prepare test reports.
	1. Test Instruments:  Use instruments that comply with UL 1436.
	2. Test Instrument for Convenience Receptacles:  Digital wiring analyzer with digital readout or illuminated LED indicators of measurement.

	B. Tests for Convenience Receptacles:
	1. Line Voltage:  Acceptable range is 105 to 132 V.
	2. Percent Voltage Drop under 15-A Load:  A value of 6 percent or higher is not acceptable.
	3. Ground Impedance:  Values of up to 2 ohms are acceptable.
	4. GFCI Trip:  Test for tripping values specified in UL 1436 and UL 943.
	5. Using the test plug, verify that the device and its outlet box are securely mounted.
	6. The tests shall be diagnostic, indicating damaged conductors, high resistance at the circuit breaker, poor connections, inadequate fault current path, defective devices, or similar problems.  Correct circuit conditions, remove malfunctioning units ...

	C. Test straight blade convenience outlets in patient-care areas and hospital-grade convenience outlets for the retention force of the grounding blade according to NFPA 99.  Retention force shall be not less than 3T4 oz.



	263100 PHOTOVOLTAIC COLLECTORS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. PV system description.
	2. Manufactured PV units.
	3. PV module framing.
	4. PV array construction.
	5. Inverters.
	6. System overcurrent protection.
	7. Mounting structures.


	1.3 DEFINITIONS
	A. CEC: California Energy Commission.
	B. ETFE: Ethylene tetrafluoroethylene.
	C. FEP: Fluorinated ethylene propylene.
	D. IP Code: Required ingress protection to comply with IEC 60529.
	E. MPPT: Maximum power point tracking.
	F. PTC: PVUSA Test Condition. Commonly regarded as a "real-world" measure of PV output. See below for definition of "PVUSA."
	G. PV: Photovoltaic.
	H. PVUSA: Photovoltaics for Utility Systems Applications.
	I. STC: Standard Test Conditions defined in IEC 61215.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for PV panels.
	2. Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.

	B. Shop Drawings: For PV modules.
	1. Include plans, elevations, sections, and mounting details.
	2. Include details of equipment assemblies. Indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	3. Detail fabrication and assembly.
	4. Include diagrams for power, signal, and control wiring.


	1.5 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.
	B. Sample Warranty: For manufacturer's special materials and workmanship warranty and minimum power output warranty.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For PV modules to include in operation and maintenance manuals.

	1.7 WARRANTY
	A. Manufacturer's Special Warranty: Manufacturer agrees to repair or replace components of PV modules that fail in materials or workmanship within specified warranty period.
	1. Manufacturer's materials and workmanship warranties include, but are not limited to, the following:
	a. Faulty operation of PV modules.

	2. Warranty Period: Fifteen years from date of Substantial Completion.

	B. Manufacturer's Special Minimum Power Output Warranty: Manufacturer agrees to repair or replace components of PV modules that fail to exhibit the minimum power output within specified warranty period. Special warranty, applying to modules only, appl...
	1. Manufacturer's minimum power output warranties include, but are not limited to, the following warranty periods, from date of Substantial Completion:
	a. Specified minimum power output to 97.5 percent or more, for a period of 5 years.




	PART 2 -  PRODUCTS
	2.1 MANUFACTURED UNITS
	A. 6TSunpreme.

	2.2 PERFORMANCE REQUIREMENTS
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Hazardous Locations: FM Global approved for NFPA 70, Class 1, Division 2, Group C and Group D.
	C. Seismic Qualification Certificates: For panels, accessories, and components, from manufacturer.
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.


	2.3 PV CAPACITIES AND CHARACTERISTICS
	A. Minimum Electrical Characteristics:
	1. Rated Open-Circuit Voltage: 52.8 V dc.
	2. Maximum System Voltage: 1000 V dc.
	3. Short-Circuit Temperature Coefficient: -0.23/C.
	4. Rated Operation Current (Imp): 9.34A.

	B. Normal Operating Temperature Characteristics (NOTC):
	1. Temperature at Nominal Operating Cell Temperature: 46C +/- 2.


	2.4 PV SYSTEMS DESCRIPTION
	A. Interactive PV System: Collectors connected in parallel to the electrical utility; and capable of providing power for Project and supplying power to a distributed network.
	1. A six module array to generate a total nominal rated output of 2280W..
	2. System Components:
	a. PV modules.
	b. Array frame.
	c. Utility-interactive inverter.
	d. Overcurrent protection, disconnect, and rapid shutdown devices.
	e. Mounting structure.
	f. Utility meter.



	2.5 PV MODULE FRAMING
	A. PV laminates mounted in anodized extruded-aluminum frames.
	1. Entire assembly UL listed for electrical and fire safety, Class A, according to UL 1703, and complying with IEC 61215.
	2. Frame strength exceeding requirements of certifying agencies in subparagraph above.
	3. Finish: Anodized aluminum.
	a. Alloy and temper recommended by framing manufacturer for strength, corrosion resistance, and application of required finish.
	b. Color: As indicated by manufacturer's designations.

	4. Finish: High-performance organic finish.
	a. Fluoropolymer Two-Coat System: Manufacturer's standard two-coat, thermocured system consisting of specially formulated inhibitive primer and fluoropolymer color topcoat containing not less than 70 percent PVC resin by weight.
	b. Color: As indicated by manufacturer's designations.

	5. Finish: Baked-enamel finish.
	a. Color: As indicated by manufacturer's designations.



	2.6 INVERTER
	A. Inverter Type: Central.
	B. Control Type: Pulse-width-modulation control.
	C. Control Type: Maximum power point tracker control.
	D. Charge controllers shall have the following:
	1. Overcurrent protection.
	2. Generator input breaker box.
	3. Automatic transfer relay.
	4. Digital display.
	5. Transformer.
	6. Disconnect switch.
	7. Shunt controller.
	8. Shunt regulator.
	9. Surge overload protection.

	E. Enclosure:
	1. NEMA 250, Type 3R
	2. Enclosure Material: Steel.
	3. Cooling Methods:
	a. Fan convection cooling.
	b. Passive cooling.

	4. Protective Functions:
	a. AC over/undervoltage.
	b. AC over/underfrequency.
	c. Ground overcurrent.
	d. Overtemperature.
	e. AC and dc overcurrent.
	f. DC overvoltage.

	5. Standard LCD, four lines, 20 characters, with user display and on/off toggle switch.

	F. Disconnects: Rated for system voltage and conductor.
	G. Regulatory Approvals:
	1. IEEE 1547.1.
	2. IEEE 1547.3.
	3. UL 1741.


	2.7 MOUNTING STRUCTURES
	A. Roof Mount: Extruded aluminum, two rails.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrate areas and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Do not begin installation until mounting surfaces have been properly prepared.
	C. If preparation of mounting surfaces is the responsibility of another installer, notify Architect of unsatisfactory preparation before proceeding.
	D. Examine modules and array frame before installation. Reject modules and arrays that are wet, moisture damaged, or mold damaged.
	E. Examine roofs, supports, and supporting structures for suitable conditions where PV system will be installed.
	F. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Comply with NECA 1.
	B. Coordinate layout and installation of PV panels with roof assembly and other construction.
	C. Support PV panel assemblies independent of supports for other elements such as roof and support assemblies, enclosures, vents, pipes, and conduits. Support assembly to prevent twisting from eccentric loading.
	D. Install PV inverters in locations indicated on Drawings.
	E. Install weatherseal fittings and flanges where PV panel assemblies penetrate exterior elements such as walls or roofs. Seal around openings to make weathertight. See Section 079200 "Joint Sealants" for materials and application.
	F. Seismic Restraints: Comply with requirements for seismic-restraint devices specified in Section 260548.16 "Seismic Controls for Electric Systems."
	G. Wiring Method: Install cables in raceways.
	H. Wiring within Enclosures: Bundle, lace, and train conductors to terminal points with no excess and without exceeding manufacturer's limitations on bending radii. Install lacing bars and distribution spools.

	3.3 CONNECTIONS
	A. Coordinate PV panel cabling to equipment enclosures to ensure proper connections.
	B. Coordinate installation of utility-interactive meter with utility.
	C. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values. If manufacturer's torque values are not indicated, use those specified in UL 486A-486B.



	263213 ENGINE GENERATORS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes packaged engine-generator sets for emergency power supply with the following features:
	1. Natural gas/propane.
	2. Unit-mounted cooling system.
	3. Unit-mounted control and monitoring.
	4. Performance requirements for sensitive loads.
	5. Outdoor sound attenuated enclosure.

	B. Related Sections include the following:
	1. Division 26 Section "Transfer Switches" for transfer switches including sensors and relays to initiate automatic-starting and -stopping signals for engine-generator sets.


	1.3 DEFINITIONS
	A. Operational Bandwidth:  The total variation from the lowest to highest value of a parameter over the range of conditions indicated, expressed as a percentage of the nominal value of the parameter.
	B. NG:  Natural gas.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of packaged engine generator indicated.  Include rated capacities, operating characteristics, and furnished specialties and accessories.  In addition, include the following:
	1. Thermal damage curve for generator.
	2. Time-current characteristic curves for generator protective device.

	B. Shop Drawings:  Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	1. Dimensioned outline plan and elevation drawings of engine-generator set and other components specified.
	2. Design Calculations:  Signed and sealed by a qualified professional engineer.  Calculate requirements for selecting vibration isolators and seismic restraints and for designing vibration isolation bases.
	3. Vibration Isolation Base Details:  Signed and sealed by a qualified professional engineer.  Detail fabrication, including anchorages and attachments to structure and to supported equipment.  Include base weights.
	4. Wiring Diagrams:  Power, signal, and control wiring.


	1.5 INFORMATIONAL SUBMITTALS
	A. Manufacturer Seismic Qualification Certification:  Submit certification that engine-generator set, batteries, battery racks, accessories, and components will withstand seismic forces defined in Division 26 Section "Vibration and Seismic Controls fo...
	1. Basis for Certification:  Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	a. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified."
	b. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."

	2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	B. Qualification Data:  For installer manufacturer and testing agency.
	C. Source quality-control test reports.
	1. Certified summary of prototype-unit test report.
	2. Certified Test Reports:  For components and accessories that are equivalent, but not identical, to those tested on prototype unit.
	3. Certified Summary of Performance Tests:  Certify compliance with specified requirement to meet performance criteria for sensitive loads.
	4. Report of factory test on units to be shipped for this Project, showing evidence of compliance with specified requirements.
	5. Report of sound generation.
	6. Report of exhaust emissions showing compliance with applicable regulations.
	7. Certified Torsional Vibration Compatibility:  Comply with NFPA 110.

	D. Field quality-control test reports.
	E. Warranty:  Special warranty specified in this Section.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data:  For packaged engine generators to include in emergency, operation, and maintenance manuals.  In addition to items specified in Division 01 Section "Operation and Maintenance Data," include the following:
	1. List of tools and replacement items recommended to be stored at Project for ready access.  Include part and drawing numbers, current unit prices, and source of supply.


	1.7 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials described below that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Fuses:  One for every 10 of each type and rating, but no fewer than one of each.
	2. Indicator Lamps:  Two for every six of each type used, but no fewer than two of each.
	3. Filters:  One set each of lubricating oil, fuel, and combustion-air filters.


	1.8 QUALITY ASSURANCE
	A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved for installation of units required for this Project.
	1. Maintenance Proximity:  Not more than four hours' normal travel time from Installer's place of business to Project site.
	2. Engineering Responsibility:  Preparation of data for vibration isolators and seismic restraints of engine skid mounts, including Shop Drawings, based on testing and engineering analysis of manufacturer's standard units in assemblies similar to thos...

	B. Source Limitations:  Obtain packaged generator sets and auxiliary components through one source from a single manufacturer.
	C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	D. Comply with ASME B15.1.
	E. Comply with NFPA 37.
	F. Comply with NFPA 70.
	G. Comply with NFPA 99.
	H. Comply with NFPA 110 requirements for Level 1 emergency power supply system.
	I. Comply with UL 2200.
	J. Engine Exhaust Emissions:  Comply with applicable state and local government requirements.
	K. Noise Emission:  Comply with applicable state and local government requirements for maximum noise level at adjacent property boundaries due to sound emitted by generator set including engine, engine exhaust, engine cooling-air intake and discharge,...

	1.9 PROJECT CONDITIONS
	A. Interruption of Existing Electrical Service:  Do not interrupt electrical service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary electrical service accord...
	1. Notify owner no fewer than two days in advance of proposed interruption of electrical service.
	2. Do not proceed with interruption of electrical service without owner’s written permission.

	B. Environmental Conditions:  Engine-generator system shall withstand the following environmental conditions without mechanical or electrical damage or degradation of performance capability:
	1. Ambient Temperature:  Minus 15 to plus 40 deg C.
	2. Relative Humidity:  0 to 95 percent.
	3. Altitude:  Sea level to 1T1000 feet1T4T.


	1.10 COORDINATION
	A. Coordinate size and location of concrete bases for package engine generators.  Cast anchor-bolt inserts into bases.  Concrete, reinforcement, and formwork requirements are specified in Division 03.
	B. Coordinate size and location of roof curbs, equipment supports, and roof penetrations for remote radiators.  These items are specified in Division 07 Section "Roof Accessories."

	1.11 WARRANTY
	A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace components of packaged engine generators and associated auxiliary components that fail in materials or workmanship within specified warranty period.
	1. Warranty Period:  Five years from date of Substantial Completion not at certification of gear including parts and labor for the entire 5 year period.


	1.12 MAINTENANCE SERVICE
	A. Initial Maintenance Service:  Beginning at Substantial Completion, provide 12 months' full maintenance by skilled employees of manufacturer's designated service organization.  Include quarterly exercising to check for proper starting, load transfer...


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide the products indicated on drawings or a comparable product by one of the following:
	1. Onan/Cummins Power Generation; Industrial Business Group


	2.2 ENGINE-GENERATOR SET
	A. Factory-assembled and -tested, engine-generator set.
	B. Mounting Frame:  Maintain alignment of mounted components without depending on concrete foundation; and have lifting attachments.
	1. Rigging Diagram:  Inscribed on metal plate permanently attached to mounting frame to indicate location and lifting capacity of each lifting attachment and generator-set center of gravity.

	C. Capacities and Characteristics:
	1. Power Output Ratings:  Nominal ratings as indicated
	2. Output Connections:  Three-phase, four wire.
	3. Nameplates:  For each major system component to identify manufacturer's name and address, and model and serial number of component.

	D. Generator-Set Performance:
	1. Steady-State Voltage Operational Bandwidth:  3 percent of rated output voltage from no load to full load.
	2. Transient Voltage Performance:  Not more than 20 percent variation for 50 percent step-load increase or decrease.  Voltage shall recover and remain within the steady-state operating band within three seconds.
	3. Steady-State Frequency Operational Bandwidth:  0.5 percent of rated frequency from no load to full load.
	4. Steady-State Frequency Stability:  When system is operating at any constant load within the rated load, there shall be no random speed variations outside the steady-state operational band and no hunting or surging of speed.
	5. Transient Frequency Performance:  Less than 5 percent variation for 50 percent step-load increase or decrease.  Frequency shall recover and remain within the steady-state operating band within five seconds.
	6. Output Waveform:  At no load, harmonic content measured line to line or line to neutral shall not exceed 5 percent total and 3 percent for single harmonics.  Telephone influence factor, determined according to NEMA MG 1, shall not exceed 50 percent.
	7. Sustained Short-Circuit Current:  For a 3-phase, bolted short circuit at system output terminals, system shall supply a minimum of 250 percent of rated full-load current for not less than 10 seconds and then clear the fault automatically, without d...
	8. Start Time:  Comply with NFPA 110, Type 10 (maximum 10 second), system requirements.

	E. Generator-Set Performance for Sensitive Loads:
	1. Oversizing generator compared with the rated power output of the engine is permissible to meet specified performance.
	a. Nameplate Data for Oversized Generator:  Show ratings required by the Contract Documents rather than ratings that would normally be applied to generator size installed.

	2. Steady-State Voltage Operational Bandwidth:  1 percent of rated output voltage from no load to full load.
	3. Transient Voltage Performance:  Not more than 10 percent variation for 50 percent step-load increase or decrease.  Voltage shall recover and remain within the steady-state operating band within 0.5 second.
	4. Steady-State Frequency Operational Bandwidth:  Plus or minus 0.25 percent of rated frequency from no load to full load.
	5. Steady-State Frequency Stability:  When system is operating at any constant load within the rated load, there shall be no random speed variations outside the steady-state operational band and no hunting or surging of speed.
	6. Transient Frequency Performance:  Less than 2-Hz variation for 50 percent step-load increase or decrease.  Frequency shall recover and remain within the steady-state operating band within three seconds.
	7. Output Waveform:  At no load, harmonic content measured line to neutral shall not exceed 2 percent total with no slot ripple.  Telephone influence factor, determined according to NEMA MG 1, shall not exceed 50 percent.
	8. Sustained Short-Circuit Current:  For a 3-phase, bolted short circuit at system output terminals, system shall supply a minimum of 300 percent of rated full-load current for not less than 10 seconds and then clear the fault automatically, without d...
	9. Excitation System:  Performance shall be unaffected by voltage distortion caused by nonlinear load.
	a. Provide permanent magnet excitation for power source to voltage regulator.

	10. Start Time:  Comply with NFPA 110, Type 10, system requirements.


	2.3 ENGINE
	A. Fuel:  Natural gas.
	B. Rated Engine Speed:  36000 rpm.
	C. Lubrication System:  The following items are mounted on engine or skid:
	1. Thermostatic Control Valve:  Control flow in system to maintain optimum oil temperature.  Unit shall be capable of full flow and is designed to be fail-safe.
	2. Crankcase Drain:  Arranged for complete gravity drainage to an easily removable container with no disassembly and without use of pumps, siphons, special tools, or appliances.

	D. Coolant Jacket Heater:  Electric-immersion type, factory installed in coolant jacket system.  Comply with NFPA 110 requirements for Level 1 equipment for heater capacity.
	E. Governor:   Adjustable isochronous, with speed sensing.
	F. Cooling System:  Closed loop, liquid cooled, with radiator factory mounted on engine-generator-set mounting frame and integral engine-driven coolant pump.
	1. Coolant:  Solution of 50 percent ethylene-glycol-based antifreeze and 50 percent water, with anticorrosion additives as recommended by engine manufacturer.
	2. Size of Radiator:  Adequate to contain expansion of total system coolant from cold start to 110 percent load condition.
	3. Expansion Tank:  Constructed of welded steel plate and rated to withstand maximum closed-loop coolant system pressure for engine used.  Equip with gage glass and petcock.
	4. Temperature Control:  Self-contained, thermostatic-control valve modulates coolant flow automatically to maintain optimum constant coolant temperature as recommended by engine manufacturer.
	5. Coolant Hose:  Flexible assembly with inside surface of nonporous rubber and outer covering of aging-, ultraviolet-, and abrasion-resistant fabric.
	a. Rating:  1T50-psig1T maximum working pressure with coolant at 1T180 deg F1T, and noncollapsible under vacuum.
	b. End Fittings:  Flanges or steel pipe nipples with clamps to suit piping and equipment connections.


	G. Muffler/Silencer:  Internally mounted, factory installed, Critical type, sized as recommended by engine manufacturer and selected with exhaust piping system to not exceed engine manufacturer's engine backpressure requirements.
	1. Minimum sound attenuation of 25 dB at 500 Hz.
	2. Sound level measured at a distance of 1T23 feet1T from exhaust discharge after installation is complete shall be 75 dBA or less.
	3. Muffler must be installed within the enclosure.  External Mufflers will not be accepted.

	H. Starting System:   24V electric, with negative ground.
	1. Components:  Sized so they will not be damaged during a full engine-cranking cycle with ambient temperature at maximum specified in Part 1 "Project Conditions" Article.
	2. Cranking Motor:  Heavy-duty unit that automatically engages and releases from engine flywheel without binding.
	3. Cranking Cycle: As required by NFPA 110 for system level specified
	4. Battery:  Adequate capacity within ambient temperature range specified in Part 1 "Project Conditions" Article to provide specified cranking cycle at least three times without recharging.
	5. Battery Cable:  Size as recommended by engine manufacturer for cable length indicated.  Include required interconnecting conductors and connection accessories.
	6. Battery Compartment:  Factory fabricated of metal with acid-resistant finish and thermal insulation.  Thermostatically controlled heater shall be arranged to maintain battery above 10 deg C regardless of external ambient temperature within range sp...
	7. Battery-Charging Alternator:  Factory mounted on engine with solid-state voltage regulation and 55-A minimum continuous rating.
	8. Battery Charger:  Current-limiting, automatic-equalizing and float-charging type.  Unit shall comply with UL 1236 and include the following features:
	a. Operation:  Equalizing-charging rate of 10 A shall be initiated automatically after battery has lost charge until an adjustable equalizing voltage is achieved at battery terminals.  Unit shall then be automatically switched to a lower float-chargin...
	b. Automatic Temperature Compensation:  Adjust float and equalize voltages for variations in ambient temperature from minus 40 deg C to plus 60 deg C to prevent overcharging at high temperatures and undercharging at low temperatures.
	c. Automatic Voltage Regulation:  Maintain constant output voltage regardless of input voltage variations up to plus or minus 10 percent.
	d. Ammeter and Voltmeter:  Flush mounted in door.  Meters shall indicate charging rates.
	e. Safety Functions:  Sense abnormally low battery voltage and close contacts providing low battery voltage indication on control and monitoring panel.  Sense high battery voltage and loss of ac input or dc output of battery charger.  Either condition...
	f. Enclosure and Mounting:  NEMA 250, Type 1, wall-mounted cabinet.



	2.4 CONTROL AND MONITORING
	A. Automatic Starting System Sequence of Operation:  When mode-selector switch on the control and monitoring panel is in the automatic position, remote-control contacts in one or more separate automatic transfer switches initiate starting and stopping...
	B. Manual Starting System Sequence of Operation:  Switching on-off switch on the generator control panel to the on position starts generator set.  The off position of same switch initiates generator-set shutdown.  When generator set is running, specif...
	C. Configuration:  Operating and safety indications, protective devices, basic system controls, and engine gages shall be grouped in a common control and monitoring panel mounted on the generator set.  Mounting method shall isolate the control panel f...
	D. Configuration:  Operating and safety indications, protective devices, basic system controls, and engine gages shall be grouped in a common wall-mounted control and monitoring panel.
	E. Indicating and Protective Devices and Controls:  As required by NFPA 110 for Level 1 system, and the following:
	1. AC voltmeter.
	2. AC ammeter.
	3. AC frequency meter.
	4. DC voltmeter (alternator battery charging).
	5. Engine-coolant temperature gage.
	6. Engine lubricating-oil pressure gage.
	7. Running-time meter.
	8. Ammeter-voltmeter, phase-selector switch(es).
	9. Generator-voltage adjusting rheostat.
	10. Generator overload.

	F. Supporting Items:  Include sensors, transducers, terminals, relays, and other devices and include wiring required to support specified items.  Locate sensors and other supporting items on engine or generator, unless otherwise indicated.
	G. Connection to Data Link:  A separate terminal block, factory wired to Form C dry contacts, for each alarm and status indication is reserved for connections for data-link transmission of indications to remote data terminals.  Data system connections...
	H. Common Remote Audible Alarm:  Comply with NFPA 110 requirements for Level 1 systems.  Include necessary contacts and terminals in control and monitoring panel.
	1. Overcrank shutdown.
	2. Coolant low-temperature alarm.
	3. Control switch not in auto position.
	4. Battery-charger malfunction alarm.
	5. Battery low-voltage alarm.

	I. Common Remote Audible Alarm:  Signal the occurrence of any events listed below without differentiating between event types.  Connect so that after an alarm is silenced, clearing of initiating condition will reactivate alarm until silencing switch i...
	1. Engine high-temperature shutdown.
	2. Lube-oil, low-pressure shutdown.
	3. Overspeed shutdown.
	4. Remote emergency-stop shutdown.
	5. Engine high-temperature prealarm.
	6. Lube-oil, low-pressure prealarm.
	7. Low coolant level.

	J. Remote Alarm Annunciator:  Comply with NFPA 99.  An LED labeled with proper alarm conditions shall identify each alarm event and a common audible signal shall sound for each alarm condition.  Silencing switch in face of panel shall silence signal w...
	K. Remote Emergency-Stop Switch:  Flush; wall mounted, unless otherwise indicated; and labeled.  Push button shall be protected from accidental operation.

	2.5 GENERATOR OVERCURRENT AND FAULT PROTECTION
	A. Generator Circuit Breaker:  Molded-case, thermal-magnetic type; complying with NEMA AB 1 and UL 489.
	1. Tripping Characteristic:  Designed specifically for generator protection.
	2. Trip Rating:  Matched to generator rating.
	3. Mounting:  Adjacent to or integrated with control and monitoring panel.

	B. Generator Protector:  Microprocessor-based unit shall continuously monitor current level in each phase of generator output, integrate generator heating effect over time, and predict when thermal damage of alternator will occur.  When signaled by ge...
	1. Initiates a generator overload alarm when generator has operated at an overload equivalent to 110 percent of full-rated load for 60 seconds.  Indication for this alarm is integrated with other generator-set malfunction alarms.
	2. Under single or three-phase fault conditions, regulates generator to 300 percent of rated full-load current for up to 10 seconds.
	3. As overcurrent heating effect on the generator approaches the thermal damage point of the unit, protector switches the excitation system off, opens the generator disconnect device, and shuts down the generator set.
	4. Senses clearing of a fault by other overcurrent devices and controls recovery of rated voltage to avoid overshoot.

	C. Ground-Fault Indication:  Comply with NFPA 70, "Emergency System" signals for ground-fault.  Integrate ground-fault alarm indication with other generator-set alarm indications.

	2.6 GENERATOR, EXCITER, AND VOLTAGE REGULATOR
	A. Comply with NEMA MG 1.
	B. Drive:  Generator shaft shall be directly connected to engine shaft.  Exciter shall be rotated integrally with generator rotor.
	C. Electrical Insulation:  Class H or Class F.
	D. Stator-Winding Leads:  Brought out to terminal box to permit future reconnection for other voltages if required.
	E. Construction shall prevent mechanical, electrical, and thermal damage due to vibration, overspeed up to 125 percent of rating, and heat during operation at 110 percent of rated capacity.
	F. Enclosure:  Dripproof.
	G. Instrument Transformers:  Mounted within generator enclosure.
	H. Voltage Regulator:  Solid-state type, separate from exciter, providing performance as specified.
	1. Adjusting rheostat on control and monitoring panel shall provide plus or minus 5 percent adjustment of output-voltage operating band.

	I. Strip Heater:  Thermostatically controlled unit arranged to maintain stator windings above dew point.
	J. Windings:  Two-thirds pitch stator winding and fully linked amortisseur winding.

	2.7 OUTDOOR GENERATOR-SET ENCLOSURE –SOUND ATTENUATED
	A. Description:  Vandal-resistant, sound attenuated weatherproof steel housing, wind resistant up to 1T180 mph1T.  Multiple panels shall be lockable and provide adequate access to components requiring maintenance.  Panels shall be removable by one per...
	B. Description:  Prefabricated or pre-engineered enclosure with the following features:
	1. Construction:  Galvanized-steel, metal-clad, integral structural-steel-framed building erected on concrete foundation.
	2. Structural Design and Anchorage:  Comply with ASCE 7 for wind loads.
	3. Louvers:  Equipped with bird screen and filter arranged to permit air circulation when engine is not running while excluding exterior dust, birds, and rodents.
	4. Hinged Doors:  With padlocking provisions.
	5. Ventilation:  Louvers equipped with bird screen and filter arranged to permit air circulation while excluding exterior dust, birds, and rodents.
	6. Thermal Insulation:  Manufacturer's standard materials and thickness selected in coordination with space heater to maintain winter interior temperature within operating limits required by engine-generator-set components.
	7. Sound level shall not exceed 75dBA @ 23ft (7M).
	8. Muffler Location:  Within enclosure, external mufflers will not be accepted

	C. Engine Cooling Airflow through Enclosure:  Maintain temperature rise of system components within required limits when unit operates at 110 percent of rated load for 2 hours with ambient temperature at top of range specified in system service condit...
	1. Louvers:  Fixed-engine, cooling-air inlet and discharge.  Storm-proof and drainable louvers prevent entry of rain and snow.

	D. Convenience Outlets:  Factory wired GFCI.  Arrange for external electrical connection.

	2.8 MOTORS
	A. General requirements for motors are specified in Division 23 Section "Common Motor Requirements for HVAC Equipment."
	1. Motor Sizes:  Minimum size as indicated.  If not indicated, large enough so driven load will not require motor to operate in service factor range above 1.0.
	2. Controllers, Electrical Devices, and Wiring:  Electrical devices and connections are specified in Division 26 Sections.

	B. Indoor and Outdoor Enclosures and Components:  Manufacturer's standard finish over corrosion-resistant pretreatment and compatible primer.

	2.9 SOURCE QUALITY CONTROL
	A. Prototype Testing:  Factory test engine-generator set using same engine model, constructed of identical or equivalent components and equipped with identical or equivalent accessories.
	1. Tests:  Comply with NFPA 110, Level 1 Energy Converters and with IEEE 115.

	B. Project-Specific Equipment Tests:  Before shipment, factory test engine-generator set and other system components and accessories manufactured specifically for this Project.  Perform tests at rated load and power factor.  Include the following tests:
	1. Test components and accessories furnished with installed unit that are not identical to those on tested prototype to demonstrate compatibility and reliability.
	2. Full load run.
	3. Maximum power.
	4. Voltage regulation.
	5. Transient and steady-state governing.
	6. Single-step load pickup.
	7. Safety shutdown.
	8. Provide 14 days' advance notice of tests and opportunity for observation of tests by Owner's representative.
	9. Report factory test results within 10 days of completion of test.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas, equipment bases, and conditions, with Installer present, for compliance with requirements for installation and other conditions affecting packaged engine-generator performance.
	B. Examine roughing-in of piping systems and electrical connections.  Verify actual locations of connections before packaged engine-generator installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Comply with packaged engine-generator manufacturers' written installation and alignment instructions and with NFPA 110.
	B. Install packaged engine generator to provide access, without removing connections or accessories, for periodic maintenance.
	C. Electrical Wiring:  Install electrical devices furnished by equipment manufacturers but not specified to be factory mounted.

	3.3 CONNECTIONS
	A. Piping installation requirements are specified in Division 23 Sections.  Drawings indicate general arrangement of piping and specialties.
	B. Connect fuel, cooling-system, and exhaust-system piping adjacent to packaged engine generator to allow service and maintenance.
	C. Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical Systems."
	D. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."

	3.4 IDENTIFICATION
	A. Identify system components according to Division 23 Section "Identification for HVAC Piping and Equipment" and Division 26 Section "Identification for Electrical Systems."

	3.5 FIELD QUALITY CONTROL
	A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.  Report results in writing.
	B. Perform tests and inspections and prepare test reports.
	1. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	C. Tests and Inspections:
	1. Perform tests recommended by manufacturer and each electrical test and visual and mechanical inspection (except those indicated to be optional) for "AC Generators and for Emergency Systems" specified in NETA Acceptance Testing Specification.  Certi...
	2. NFPA 110 Acceptance Tests:  Perform tests required by NFPA 110 that are additional to those specified here including, but not limited to, single-step full-load pickup test.
	3. Battery Tests:  Equalize charging of battery cells according to manufacturer's written instructions.  Record individual cell voltages.
	a. Measure charging voltage and voltages between available battery terminals for full-charging and float-charging conditions.  Check electrolyte level and specific gravity under both conditions.
	b. Test for contact integrity of all connectors.  Perform an integrity load test and a capacity load test for the battery.
	c. Verify acceptance of charge for each element of the battery after discharge.
	d. Verify that measurements are within manufacturer's specifications.

	4. Battery-Charger Tests:  Verify specified rates of charge for both equalizing and float-charging conditions.
	5. System Integrity Tests:  Methodically verify proper installation, connection, and integrity of each element of engine-generator system before and during system operation.  Check for air, exhaust, and fluid leaks.
	6. Exhaust-System Back-Pressure Test:  Use a manometer with a scale exceeding 1T40-inch wg1T.  Connect to exhaust line close to engine exhaust manifold.  Verify that back pressure at full-rated load is within manufacturer's written allowable limits fo...
	7. Exhaust Emissions Test:  Comply with applicable government test criteria.
	8. Voltage and Frequency Transient Stability Tests:  Use recording oscilloscope to measure voltage and frequency transients for 50 and 100 percent step-load increases and decreases, and verify that performance is as specified.
	9. Harmonic-Content Tests:  Measure harmonic content of output voltage under 25 percent and at 100 percent of rated linear load.  Verify that harmonic content is within specified limits.
	10. Noise Level Tests:  Measure A-weighted level of noise emanating from generator-set installation, including engine exhaust and cooling-air intake and discharge, at four locations on the property line and compare measured levels with required values.

	D. Coordinate tests with tests for transfer switches and run them concurrently.
	E. Test instruments shall have been calibrated within the last 12 months, traceable to standards of NIST, and adequate for making positive observation of test results.  Make calibration records available for examination on request.
	F. Leak Test:  After installation, charge system and test for leaks.  Repair leaks and retest until no leaks exist.
	G. Operational Test:  After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.
	H. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	I. Remove and replace malfunctioning units and retest as specified above.
	J. Retest:  Correct deficiencies identified by tests and observations and retest until specified requirements are met.
	K. Report results of tests and inspections in writing.  Record adjustable relay settings and measured insulation resistances, time delays, and other values and observations.  Attach a label or tag to each tested component indicating satisfactory compl...
	L. Infrared Scanning:  After Substantial Completion, but not more than 60 days after Final Acceptance, perform an infrared scan of each power wiring termination and each bus connection.  Remove all access panels so terminations and connections are acc...

	3.6 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain packaged engine generators.  Refer to Division 01 Section "Demonstration and Training."



	271300 - Communication_Backbone Cabling
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. Related Drawings:
	1. “T” Drawings – Technology Plans

	C. Related Sections:
	1. Division 271100 Section "Communications Equipment Room Fittings".


	1.02 SUMMARY
	A. Section Includes:
	1. Pathways.
	2. UTP cable.
	3. Multi-Mode: OM3, 50/125 micrometer, 24 strand, armored optical fiber cabling.
	4. Single mode optical fiber cabling, 24 strand, armored optical fiber cabling.
	5. Cable connecting hardware, patch panels, and cross-connects.
	6. Cabling identification products.
	7. Testing procedures.


	1.03 DEFINITIONS
	A. BICSI:  Building Industry Consulting Service International.
	B. Cross-Connect:  A facility enabling the termination of cable elements and their interconnection or cross-connection.
	C. EMI:  Electromagnetic interference.
	D. IDC:  Insulation displacement connector.
	E. LAN:  Local area network.
	F. RCDD:  Registered Communications Distribution Designer.
	G. UTP:  Unshielded twisted pair.

	1.04 BACKBONE CABLING DESCRIPTION
	A. Backbone cabling system shall provide interconnections between Tele-communications equipment rooms, main terminal spaces and entrance facility rooms for the voice/data cabling systems.
	B. Cabling system consists of backbone cables, intermediate and main cross-connects, mechanical terminations, and patching or jumpers used for backbone-to-backbone cross-connection to service provider equipment.
	C. Backbone cabling cross-connects may be located in communications equipment rooms or at entrance facilities.  Bridged taps and splitters shall not be used as part of backbone cabling.

	1.05 PERFORMANCE REQUIREMENTS
	A. General Performance:  Backbone cabling system shall comply with transmission standards in TIA-568-C.2  and TIA-568-C.3, when tested according to test procedures of this standard.

	1.06 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	1. For coaxial cable, include the following installation data for each type used:
	a. Nominal OD.
	b. Minimum bending radius.
	c. Maximum pulling tension.


	B. Shop Drawings:
	1. System Labeling Schedules:  Electronic copy of labeling schedules, in software and format selected by Owner.
	2. Cabling administration drawings and printouts.
	3. Cross-connects and patch panels.  Detail mounting assemblies, and show elevations and physical relationship between the installed components.
	4. Cable tray layout, showing cable tray route to scale, with relationship between the tray and adjacent structural, electrical, and mechanical elements.  Include the following:
	a. Vertical and horizontal offsets and transitions.
	b. Clearances for access above and to side of cable trays.
	c. Vertical elevation of cable trays above the floor or bottom of ceiling structure.
	d. Load calculations to show dead and live loads as not exceeding manufacturer's rating for tray and its support elements.


	C. Qualification Data:  For Installer, qualified layout technician, installation supervisor, and field inspector.
	D. Source quality-control reports.
	E. Field quality-control reports.
	F. Maintenance Data:  For splices and connectors to include in maintenance manuals.
	G. Software and Firmware Operational Documentation:
	1. Software operating and upgrade manuals.
	2. Program Software Backup:  On magnetic media or compact disk, complete with data files.
	3. Device address list.
	4. Printout of software application and graphic screens.


	1.07 QUALITY ASSURANCE
	A. Installer Qualifications:  Cabling Installer must have personnel certified by BICSI on staff.
	1. Layout Responsibility:  Preparation of Shop Drawings and field testing program development by an RCDD.
	2. Installation Supervision:  Installation shall be under the direct supervision of Level 2 Installer, who shall be present at all times when Work of this Section is performed at Project site.
	3. Testing Supervisor:  Currently certified by BICSI as an RCDD to supervise on-site testing.

	B. Testing Agency Qualifications:  An NRTL.
	1. Testing Agency's Field Supervisor:  Currently certified by BICSI as an RCDD to supervise on-site testing.

	C. Surface-Burning Characteristics:  As determined by testing identical products according to ASTM E 84 by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.
	1. Flame-Spread Index:  25 or less.
	2. Smoke-Developed Index:  50 or less.

	D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	E. Telecommunications Pathways and Spaces:  Comply with TIA-569-C.
	F. Grounding:  Comply with ANSI-J-STD-607-A.

	1.08 DELIVERY, STORAGE, AND HANDLING
	A. Test cables upon receipt at Project site.
	1. Test optical fiber cable to determine the continuity of the strand end to end.  Use optical loss test set.
	2. Test optical fiber cable while on reels.  Use an optical time domain reflectometer to verify the cable length and locate cable defects, splices, and connector, including the loss value of each.  Retain test data and include the record in maintenanc...
	3. Test each pair of UTP cable for open and short circuits.


	1.09 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not deliver or install cables and connecting materials until wet work in spaces is complete and dry, and temporary HVAC system is operating and maintaining ambient temperature and humidity conditions at occupancy leve...

	1.10 COORDINATION
	A. Coordinate layout and installation of telecommunications pathways and cabling with Owner's telecommunications and LAN equipment and service suppliers.


	PART 2 -  PRODUCTS
	2.01 PATHWAYS
	A. General Requirements:  Comply with TIA-569-C.
	B. Cable Support:  NRTL labeled for support of Category 6 cabling, designed to prevent degradation of cable performance and pinch points that could damage cable.
	1. Support brackets with cable tie slots for fastening cable ties to brackets.
	2. Lacing bars, spools, J-hooks, and D-rings.
	3. Straps and other devices.

	C. Conduit and Boxes:  Comply with requirements in Division 26 Section "Raceway and Boxes for Electrical Systems." Flexible metal conduit shall not be used.
	1. Outlet boxes shall be no smaller than 1T2 inches1T wide, 1T3 inches1T high, and 1T2-1/2 inches1T deep.


	2.02 UTP CABLE
	A. Description:  Voice Backbone Cabling.
	B. Cable shall be 100-ohm, 100 -pair UTP, formed into 25-pair binder groups, plenum rated cable.
	1. Comply with ICEA S-90-661 for mechanical properties.
	2. Comply with TIA-568-C.2 for performance specifications.
	3. Comply with TIA-568-C.2, Category 5E.

	C. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include and are limited to the following:
	1. Berk-Tek
	2. Superior Essex
	3. Belden


	2.03 UTP CABLE HARDWARE
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include and are limited to the following:
	1. Leviton
	2. Hubbell Premise Wiring
	3. Belen

	B. General Requirements for Cable Connecting Hardware:  Comply with TIA-568-C.2, IDC type, with modules designed for punch-down caps or tools.  Cables shall be terminated with connecting hardware of same category or higher.
	C. Connecting Blocks:  110-style IDC for Category 5E.  Provide blocks for the number of cables terminated on the block, plus 25 percent spare.  Integral with connector bodies, including plugs and jacks where indicated.
	D. 100 Pair 110 Style CAT 5E 19” rack mounted patch panels to allow for cross-connection from voice origination (PBX) to workstations via CAT 5E patch cords.
	E. Cross-Connect:  Modular array of connecting blocks arranged to terminate building cables and permit interconnection between cables.
	1. Number of Terminals per Field:  One for each conductor in assigned cables.

	F. Patch Panel:  Modular panels housing multiple-numbered jack units with IDC-type connectors at each jack for permanent termination of pair groups of installed cables.
	1. Number of Jacks per Field:  One for each four-pair UTP cable indicated, plus spares and blank positions adequate to suit specified expansion criteria.

	G. Jacks and Jack Assemblies:  Modular, color-coded, eight-position modular receptacle units with integral IDC-type terminals.

	2.04 OPTICAL FIBER CABLE
	A. Description:  Data Backbone Cabling.
	B. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Berk-Tek
	2. Superior Essex
	3. Belden

	C. Description:  Multimode, OM3, 50/125, 24-fiber, nonconductive, tight buffer, armored optical, plenum rated, fiber cable.
	1. Comply with ICEA S-83-596 for mechanical properties.
	2. Comply with TIA-568-C.3 for performance specifications.
	3. Comply with TIA-492AAAC-A-2003, Detail Specification for 850-nm Laser-Optimized, 50-μm Core Diameter/125-μm Cladding Diameter Class 1a Graded-Index Multimode Optical Fibers for detailed specifications.
	4. Maximum Attenuation, Conform to ANSI/TIA-455-78-B-2002, Optical Fibers Part 1-40: Measurement Methods and Test Procedures – Attenuation:  2.50 dB/km at 850 nm; 1.0  dB/km at 1300 nm.
	5. Minimum Modal Bandwidth, Conform to TIA-492-AAAC :  1500 MHz-km at 850 nm; 500 MHz-km at 1300

	D. Description:  Singlemode, 24-fiber, nonconductive, tight buffer, armored optical, plenum rated, fiber cable.
	1) Comply with ICEA S-83-596 for mechanical properties.
	2) Comply with TIA-568-C.3 for performance specifications.
	3) Comply with TIA-492-CAABxx for detailed specifications.
	4) Maximum Attenuation:  1.0 dB/km at 1340 nm; 1.0 dB/km at 1550 nm.

	E. Jacket:
	1. Jacket Color;  Singlemode: Aqua,  Multimode: Orange
	2. Armored fiber jacket required.  Inter-locking armor shall be made of aluminum.
	3. Cable cordage jacket, fiber, unit, and group color shall be according to TIA-598-C.
	4. Imprinted with fiber count, fiber type, and aggregate length at regular intervals not to exceed 1T40 inches1T.


	2.05 OPTICAL FIBER CABLE HARDWARE
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Leviton
	2. Hubbell Premise Wiring
	3. Legrand- Ortronics
	4. Belen

	B. Cross-Connects and Patch Panels:  Modular panels housing multiple-numbered, duplex cable connectors.
	1. Number of Connectors per Field:  One for each fiber of cable or cables assigned to field, plus spares and blank positions adequate to suit specified expansion criteria.

	C. Cable Connecting Hardware:
	1. Comply with Optical Fiber Connector Intermateability Standards (FOCIS) specifications of TIA-604-2, TIA-604-3-A, and TIA-604-12.  Comply with TIA-568-C.3.
	2. Quick-connect, simplex and duplex, Type LC connectors.  Insertion loss not more than 0.75 dB.
	3. Type SFF connectors may be used in termination racks, panels, and equipment packages.


	2.06 IDENTIFICATION PRODUCTS
	A. Comply with TIA-606-B and UL 969 for a system of labeling materials, including Etching, label stocks, laminating adhesives, and inks used by label printers.
	B. Labeling of all cable is described within the drawing documents.

	2.07 SOURCE QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to evaluate cables.
	B. Factory test cables on reels according to TIA-568-C.2.
	C. Factory test UTP cables according to TIA-568-C.2.
	D. Factory test multimode optical fiber cables according to TIA-526-14-A and TIA-568-C.3.
	E. Cable will be considered defective if it does not pass tests and inspections.
	F. Each Fiber Optic Termination Panel shall be clearly labeled indicating (1) the destination(s) of the cable(s) and (2) fiber number of each fiber position. The cable identifiers are to be secured to (1) the side and (2) the front cover of the panel ...
	G. Prepare test and inspection reports.


	PART 3 -  EXECUTION
	3.01 ENTRANCE FACILITIES
	A. Coordinate backbone cabling with the protectors and demarcation point provided by communications service provider.

	3.02 WIRING METHODS
	A. Wiring Method:  Install cables in raceways and J-hooks except where cable trays are required in Drawings.  Conceal raceway and cables except in unfinished spaces.
	1. Install plenum cable in environmental air spaces, including plenum ceilings.
	2. Comply with requirements for raceways and boxes specified in Division 26 Section "Raceway and Boxes for Electrical Systems."

	B. Wiring Method:  Conceal conductors and cables in accessible ceilings, walls, and floors where possible.
	C. Wiring within Enclosures:  Bundle, lace, and train cables within enclosures.  Connect to terminal points with no excess and without exceeding manufacturer's limitations on bending radii.  Provide and use lacing bars and distribution spools.
	D. Pre-terminated fiber optic cabling will be accepted.  Manufacture shall be approved upon product submission.

	3.03 INSTALLATION OF PATHWAYS
	A. Cable Trays:  Comply with NEMA VE 2 and TIA-569-C.
	B. Comply with requirements for demarcation point, pathways, cabinets, and racks specified in Division 27 Section "Communications Equipment Room Fittings."  Drawings indicate general arrangement of pathways and fittings.
	C. Comply with TIA-569-C for pull-box sizing and length of conduit and number of bends between pull points.
	D. Comply with requirements in Division 26 Section "Raceway and Boxes for Electrical Systems" for installation of conduits and wireways.
	E. Install manufactured conduit sweeps and long-radius elbows whenever possible.
	F. Pathway Installation in Communications Equipment Rooms:
	1. Position conduit ends adjacent to a corner on backboard where a single piece of plywood is installed, or in the corner of room where multiple sheets of plywood are installed around perimeter walls of room.
	2. Install cable trays to route cables if conduits cannot be located in these positions.
	3. Secure conduits to backboard when entering room from overhead.
	4. Extend conduits 1T3 inches1T above finished floor.
	5. Install metal conduits with grounding bushings and connect with grounding conductor to grounding system.


	3.04 INSTALLATION OF CABLES
	A. Comply with NECA 1.
	B. General Requirements for Cabling:
	1. Comply with TIA-568-C.2.
	2. Comply with BICSI ITSIM, Ch. 6, "Cable Termination Practices."
	3. Install 110-style IDC termination hardware unless otherwise indicated.
	4. Terminate all conductors; no cable shall contain unterminated elements.  Make terminations only at indicated outlets, terminals, cross-connects, and patch panels.
	5. Cables may not be spliced.  Secure and support cables at intervals not exceeding 1T30 inches1T and not more than 1T6 inches1T from cabinets, boxes, fittings, outlets, racks, frames, and terminals.
	6. Install lacing bars to restrain cables, to prevent straining connections, and to prevent bending cables to smaller radii than minimums recommended by manufacturer.
	7. Bundle, lace, and train conductors to terminal points without exceeding manufacturer's limitations on bending radii, but not less than radii specified in BICSI ITSIM, "Cabling Termination Practices" Chapter.  Use lacing bars and distribution spools.
	8. Do not install bruised, kinked, scored, deformed, or abraded cable.  Do not splice cable between termination, tap, or junction points.  Remove and discard cable if damaged during installation and replace it with new cable.
	9. Cold-Weather Installation:  Bring cable to room temperature before dereeling.  Heat lamps shall not be used for heating.
	10. In the communications equipment room, install a 1T10-foot1T long service loop on each end of cable.
	11. Pulling Cable:  Comply with BICSI ITSIM, Ch. 4, "Pulling Cable."  Monitor cable pull tensions.

	C. UTP Cable Installation:
	1. Comply with TIA-568-C.2.
	2. Do not untwist UTP cables more than 1T½ inch1T from the point of termination to maintain cable geometry.

	D. Optical Fiber Cable Installation:
	1. Comply with TIA-568-C.3.
	2. Cable may be terminated on connecting hardware that is rack or cabinet mounted.

	E. Open-Cable Installation:
	1. Install cabling with horizontal and vertical cable guides in telecommunications spaces with terminating hardware and interconnection equipment.
	2. Suspend UTP cable not in a wireway or pathway, a minimum of 1T8 inches1T above ceilings by cable supports not more than 1T60 inches1T apart.
	3. Cable shall not be run through structural members or in contact with pipes, ducts, or other potentially damaging items.

	F. Group connecting hardware for cables into separate logical fields.
	G. Separation from EMI Sources:
	1. Comply with BICSI TDMM and TIA-569-C recommendations for separating unshielded copper voice and data communication cable from potential EMI sources, including electrical power lines and equipment.
	2. Separation between open communications cables or cables in nonmetallic raceways and unshielded power conductors and electrical equipment shall be as follows:
	a. Electrical Equipment Rating Less Than 2 kVA:  A minimum of 1T5 inches1T.
	b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 1T12 inches1T4T.
	c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 1T24 inches1T.

	3. Separation between communications cables in grounded metallic raceways and unshielded power lines or electrical equipment shall be as follows:
	a. Electrical Equipment Rating Less Than 2 kVA:  A minimum of 1T2-1/2 inches1T.
	b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 1T6 inches1T.
	c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 1T12 inches1T.

	4. Separation between communications cables in grounded metallic raceways and power lines and electrical equipment located in grounded metallic conduits or enclosures shall be as follows:
	a. Electrical Equipment Rating Less Than 2 kVA:  No requirement.
	b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 1T3 inches1T.
	c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 1T6 inches1T.

	5. Separation between Communications Cables and Electrical Motors and Transformers, 5 kVA or HP and Larger:  A minimum of 1T48 inches1T.
	6. Separation between Communications Cables and Fluorescent Fixtures:  A minimum of 1T5 inches1T.


	3.05 FIRESTOPPING
	A. Comply with requirements in Division 07 Section "Penetration Firestopping."Comply with TIA-569-C.
	B. Comply with BICSI TDMM, "Firestopping Systems" Article.

	3.06 GROUNDING
	A. Install grounding according to BICSI TDMM, "Grounding, Bonding, and Electrical Protection" Chapter.
	B. Comply with ANSI-J-STD-607-A.
	C. Locate grounding bus bar to minimize the length of bonding conductors.  Fasten to wall allowing at least 1T2-inch1T clearance behind the grounding bus bar.  Connect grounding bus bar with a minimum No. 4 AWG grounding electrode conductor from groun...
	D. Bond metallic equipment to the grounding bus bar, using not smaller than No. 6 AWG equipment grounding conductor.

	3.07 IDENTIFICATION
	A. Identify system components, wiring, and cabling complying with TIA-606-B.  Comply with requirements for identification specified in Division 26 Section "Identification for Electrical Systems."
	1. Administration Class:  2.
	2. Color-code cross-connect fields and apply colors to voice and data service backboards, connections, covers, and labels.

	B. Comply with requirements in Division 09 Section "Interior Painting" for painting backboards.  For fire-resistant plywood, do not paint over manufacturer's label.
	C. Clearly label all Data Patch Panels via etching, as indicating the Telecommunication Room Number, The Data Patch Panel letter designation and the Data Port Number on the Data Patch Panel Ports 1 through 48. Each Telecommunication Room shall start w...
	D. See Division 27 Section "Communications Horizontal Cabling" for additional identification requirements.  See Evaluations for discussion about TIA standard as it applies to this Section. Paint and label colors for equipment identification shall comp...
	E. Comply with requirements in Division 27 Section "Communications Horizontal Cabling" for cable and asset management software.
	F. Cable Schedule:  Install in a prominent location in each equipment room and wiring closet.  List incoming and outgoing cables and their designations, origins, and destinations.  Protect with rigid frame and clear plastic cover.  Furnish an electron...
	G. Cabling Administration Drawings:  Show building floor plans with cabling administration-point labeling.  Identify labeling convention and show labels for telecommunications closets, backbone pathways and cables, terminal hardware and positions, hor...
	H. Cable and Wire Identification:
	1. Label each cable within 1T4 inches1T of each termination and tap, where it is accessible in a cabinet or junction or outlet box, and elsewhere as indicated.
	2. Each wire connected to building-mounted devices is not required to be numbered at device if color of wire is consistent with associated wire connected and numbered within panel or cabinet.
	3. Exposed Cables and Cables in Cable Trays and Wire Troughs:  Label each cable at intervals not exceeding 1T15 feet1T.
	4. Label each terminal strip and screw terminal in each cabinet, rack, or panel.
	a. Individually number wiring conductors connected to terminal strips and identify each cable or wiring group being extended from a panel or cabinet to a building-mounted device with name and number of particular device as shown.
	b. Label each unit and field within distribution racks and frames.

	5. Identification within Connector Fields in Equipment Rooms and Wiring Closets:  Label each connector and each discrete unit of cable-terminating and connecting hardware.  Where similar jacks and plugs are used for both voice and data communication c...
	6. All fiber optic backbone and copper (inter-building, riser and tie) cables shall be identified AT BOTH ENDS with a designation that identifies where the opposite end of the same cable terminates (e.g. Equipment Room or Telecommunications Room I.D.)...
	7. Each fiber optic termination panel shall be clearly labeled indicating the destination of the cable(s) and the fiber number of each fiber position. The cable identifiers are to be secured to (1) the side and (2) the front cover of the panel enclosu...

	I. Labels shall be preprinted or computer-printed type with printing area and font color that contrasts with cable jacket color but still complies with requirements in TIA-606-B, for the following:
	1. Cables use flexible vinyl or polyester that flexes as cables are bent.


	3.08 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	1. Visually inspect UTP and optical fiber jacket materials for NRTL certification markings.  Inspect cabling terminations in communications equipment rooms for compliance with color-coding for pin assignments, and inspect cabling connections for compl...
	2. Visually inspect cable placement, cable termination, grounding and bonding, equipment and patch cords, and labeling of all components.
	3. Test UTP copper cabling for DC loop resistance, shorts, opens, intermittent faults, and polarity between conductors.  Test operation of shorting bars in connection blocks.  Test cables after termination but not cross-connection.
	a. Test instruments shall meet or exceed applicable requirements in TIA-568-C.2.  Perform tests with a tester that complies with performance requirements in "Test Instruments (Normative)" Annex, complying with measurement accuracy specified in "Measur...

	4. Optical Fiber Cable Tests:
	a. Test instruments shall meet or exceed applicable requirements in TIA-568-C.3.  Use only test cords and adapters that are qualified by test equipment manufacturer for channel or link test configuration.
	b. Link End-to-End Attenuation Tests:
	1) Multimode backbone link measurements:  Test at 850 and 1300 nm in 1 direction according to TIA-526-14-A, Method B, One Reference Jumper.
	a) Attenuation test results for backbone links shall be less than 2.0 dB.  Attenuation test results shall be less than that calculated according to equation in TIA-568-C.3.




	C. Data for each measurement shall be documented.  Data for submittals shall be printed in a summary report that is formatted similar to Table 10.1 in BICSI TDMM, or transferred from the instrument to the computer, saved as text files, and printed and...
	D. Remove and replace cabling where test results indicate that they do not comply with specified requirements.
	E. End-to-end cabling will be considered defective if it does not pass tests and inspections.
	F. Prepare test and inspection reports.
	END OF SECTION 271300



	271500 - COMMUNICATIONS HORIZONTAL CABLING
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. UTP cabling.
	2. Coaxial cable.
	3. Multiuser telecommunications outlet assemblies.
	4. Cable connecting hardware, patch panels, and cross-connects.
	5. Telecommunications outlet/connectors.
	6. Cabling system identification products.
	7. Cable management system.

	B. Related Requirements:
	1. Section 280513 "Conductors and Cables for Electronic Safety and Security" for voice and data cabling associated with system panels and devices.


	1.3 DEFINITIONS
	A. BICSI:  Building Industry Consulting Service International.
	B. Consolidation Point:  A location for interconnection between horizontal cables extending from building pathways and horizontal cables extending into furniture pathways.
	C. Cross-Connect:  A facility enabling the termination of cable elements and their interconnection or cross-connection.
	D. EMI:  Electromagnetic interference.
	E. IDC:  Insulation displacement connector.
	F. LAN:  Local area network.
	G. MUTOA:  Multiuser telecommunications outlet assembly, a grouping in one location of several telecommunications outlet/connectors.
	H. Outlet/Connectors:  A connecting device in the work area on which horizontal cable or outlet cable terminates.
	I. RCDD:  Registered Communications Distribution Designer.
	J. UTP:  Unshielded twisted pair.

	1.4 ADMINISTRATIVE REQUIREMENTS
	A. Coordinate layout and installation of telecommunications cabling with Owner's telecommunications and LAN equipment and service suppliers.
	B. Coordinate telecommunications outlet/connector locations with location of power receptacles at each work area.

	1.5 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	1. For coaxial cable, include the following installation data for each type used:
	a. Nominal OD.
	b. Minimum bending radius.
	c. Maximum pulling tension.


	B. Shop Drawings:
	1. System Labeling Schedules:  Electronic copy of labeling schedules, in software and format selected by Owner.
	2. System Labeling Schedules:  Electronic copy of labeling schedules that are part of the cabling and asset identification system of the software.
	3. Cabling administration drawings and printouts.


	1.6 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For Installer, qualified layout technician, installation supervisor, and field inspector.
	B. Source quality-control reports.
	C. Field quality-control reports.

	1.7 CLOSEOUT SUBMITTALS
	A. Maintenance Data:  For splices and connectors to include in maintenance manuals.
	B. Software and Firmware Operational Documentation:
	1. Software operating and upgrade manuals.
	2. Program Software Backup:  On magnetic media or compact disk, complete with data files.
	3. Device address list.
	4. Printout of software application and graphic screens.


	1.8 QUALITY ASSURANCE
	A. Installer Qualifications:  Cabling Installer must have personnel certified by BICSI on staff.
	1. Layout Responsibility:  Preparation of Shop Drawings by an RCDD.
	2. Installation Supervision:  Installation shall be under the direct supervision of Registered Technician, who shall be present at all times when Work of this Section is performed at Project site.
	3. Testing Supervisor:  Currently certified by BICSI as an RCDD to supervise on-site testing.

	B. Testing Agency Qualifications:  An NRTL.
	1. Testing Agency's Field Supervisor:  Currently certified by BICSI as an RCDD to supervise on-site testing.


	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Test cables upon receipt at Project site.
	1. Test each pair of UTP cable for open and short circuits.



	PART 2 -  PRODUCTS
	2.1 HORIZONTAL CABLING DESCRIPTION
	A. Horizontal cable and its connecting hardware provide the means of transporting signals between the telecommunications outlet/connector and the horizontal cross-connect located in the communications equipment room.  This cabling and its connecting h...
	1. TIA/EIA-568-B.1 requires that a minimum of two (2) telecommunications outlet/connectors be installed for each work area.
	2. Horizontal cabling shall contain no more than one (1) transition point or consolidation point between the horizontal cross-connect and the telecommunications outlet/connector.
	3. Bridged taps and splices shall not be installed in the horizontal cabling.
	4. Splitters shall not be installed as part of the optical fiber cabling.

	B. A work area is approximately 2T100 sq. ft.2T, and includes the components that extend from the telecommunications outlet/connectors to the station equipment.
	C. The maximum allowable horizontal cable length is 2T295 feet2T.  This maximum allowable length does not include an allowance for the length of 2T16 feet2T to the workstation equipment or in the horizontal cross-connect.

	2.2 PERFORMANCE REQUIREMENTS
	A. General Performance:  Horizontal cabling system shall comply with transmission standards in TIA/EIA-568-B.1 when tested according to test procedures of this standard.
	B. Surface-Burning Characteristics:  Comply with ASTM E 84; testing by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.
	1. Flame-Spread Index:  25 or less.
	2. Smoke-Developed Index:  50 or less.

	C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	D. Grounding:  Comply with J-STD-607-A.

	2.3 BACKBOARDS
	A. Backboards:  Plywood, 2T¾ by 48 by 96 inches2T.  Comply with requirements in Section 061000 "Rough Carpentry" for plywood backing panels.

	2.4 UTP CABLE
	A. 5TBasis-of-Design Product5T:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one (1) of the following:
	1. 5TADC5T
	2. 5TBelden Inc5T.
	3. 5TBerk-Tek; a Nexans company5T
	4. 5TCommScope, Inc5T.
	5. 5TDraka Cableteq USA5T.
	6. 5TGenesis Cable Products; Honeywell International, Inc5T.
	7. 5TMohawk; a division of Belden Networking, Inc5T.
	8. 5TSuperior Essex Inc5T.
	9. 5TSYSTIMAX Solutions; a CommScope, Inc. brand5T
	10. 5T3M Communication Markets Division5T
	11. 5TTyco Electronics Corporation; AMP Products5T

	B. Description:  100-ohm, four-pair UTP, formed into 25-pair, binder groups covered with a blue thermoplastic jacket.
	1. Comply with ICEA S-90-661 for mechanical properties.
	2. Comply with TIA/EIA-568-B.1 for performance specifications.
	3. Comply with TIA/EIA-568-B.2, Category 6.
	4. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying with UL 444 and NFPA 70 for the following types:
	a. Communications, General Purpose:  Type CM or CMG.
	b. Communications, Plenum Rated:  Type CMP, complying with NFPA 262.
	c. Communications, Riser Rated:  Type CMR, complying with UL 1666.
	d. Communications, Limited Purpose:  Type CMX.



	2.5 UTP CABLE HARDWARE
	A. 5TBasis-of-Design Product5T:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one (1) of the following:
	1. 5TADC5T
	2. 5TAmerican Technology Systems Industries, Inc5T.
	3. 5TBelden Inc.5T
	4. 5TDynacom Inc5T.
	5. 5THubbell Premise Wiring5T
	6. 5TLeviton Commercial Networks Division5T
	7. 5TMolex Premise Networks; a division of Molex, Inc5T.
	8. 5TPanduit Corp5T.
	9. 5TSiemon Co. (The)5T
	10. 5TTyco Electronics Corporation; AMP Products5T

	B. General Requirements for Cable Connecting Hardware:  Comply with TIA/EIA-568-B.2, IDC type, with modules designed for punch-down caps or tools.  Cables shall be terminated with connecting hardware of same category or higher.
	C. Connecting Blocks:  110-style IDC for Category 6.  Provide blocks for the number of cables terminated on the block, plus twenty-five percent (25%) spare.  Integral with connector bodies, including plugs and jacks where indicated.
	D. Cross-Connect:  Modular array of connecting blocks arranged to terminate building cables and permit interconnection between cables.
	1. Number of Terminals per Field:  One (1) for each conductor in assigned cables.

	E. Patch Panel:  Modular panels housing multiple-numbered jack units with IDC-type connectors at each jack for permanent termination of pair groups of installed cables.
	1. Number of Jacks per Field:  One (1) for each four-pair UTP cable indicated.

	F. Jacks and Jack Assemblies:  Modular, color-coded, eight-position modular receptacle units with integral IDC-type terminals.
	G. Patch Cords:  Factory-made, four-pair cables in 2T36-inch2T lengths; terminated with eight-position modular plug at each end.
	1. Patch cords shall have bend-relief-compliant boots and color-coded icons to ensure Category 6 performance.  Patch cords shall have latch guards to protect against snagging.
	2. Patch cords shall have color-coded boots for circuit identification.


	2.6 COAXIAL CABLE
	A. 5TBasis-of-Design Product5T:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one (1) of the following:
	1. 5TAlpha Wire Company5T
	2. 5TBelden Inc5T.
	3. 5TColeman Cable, Inc5T.
	4. 5TCommScope, Inc5T.
	5. 5TDraka Cableteq USA5T

	B. Cable Characteristics:  Broadband type, recommended by cable manufacturer specifically for broadband data transmission applications.  Coaxial cable and accessories shall have 75-ohm nominal impedance with a return loss of 20 dB maximum from 7 to 80...
	C. RG-6/U:  NFPA 70, Type CATV or CM.
	1. No. 16 AWG, solid, copper-covered steel conductor; gas-injected, foam-PE insulation.
	2. Double shielded with 100 percent aluminum-foil shield and sixty percent (60%) aluminum braid.
	3. Jacketed with black PVC or PE.
	4. Suitable for indoor installations.

	D. NFPA and UL compliance listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying with UL 1655 and with NFPA 70 "Radio and Television Equipment" and "Community Antenna Television and Radio Distribution" Articles.  Type...
	1. CATV Cable:  Type CATV.
	2. CATV Plenum Rated:  Type CATVP, complying with NFPA 262.
	3. CATV Riser Rated:  Type CATVR, complying with UL 1666.
	4. CATV Limited Rating:  Type CATVX.


	2.7 COAXIAL CABLE HARDWARE
	A. 5TBasis-of-Design Product5T:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one (1) of the following:
	1. Emerson Network Power Connectivity Solutions
	2. 5TLeviton Commercial Networks Division5T
	3. 5TSiemon Co. (The)5T

	B. Coaxial-Cable Connectors:  Type BNC, 75 ohms.

	2.8 TELECOMMUNICATIONS OUTLET/CONNECTORS
	A. Jacks:  100-ohm, balanced, twisted-pair connector; four-pair, eight-position modular.  Comply with TIA/EIA-568-B.1.
	B. Workstation Outlets:  Multi-port-connector assemblies mounted in single faceplate.
	1. Plastic Faceplate:  High-impact plastic.  Coordinate color with Section 262726 "Wiring Devices."
	2. For use with snap-in jacks accommodating any combination of UTP, optical fiber, and coaxial work area cords.
	a. Flush mounting jacks, positioning the cord at a 45-degree angle.

	3. Legend:  Machine printed, in the field, using adhesive-tape label or Snap-in, clear-label covers and machine-printed paper inserts.


	2.9 GROUNDING
	A. Comply with requirements in Section 260526 "Grounding and Bonding for Electrical Systems" for grounding conductors and connectors.
	B. Comply with J-STD-607-A.

	2.10 IDENTIFICATION PRODUCTS
	A. Comply with TIA/EIA-606-A and UL 969 for labeling materials, including label stocks, laminating adhesives, and inks used by label printers.
	B. Comply with requirements in Section 260553 "Identification for Electrical Systems."

	2.11 SOURCE QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to evaluate cables.
	B. Factory test UTP cables on reels according to TIA/EIA-568-B.1.
	C. Factory test UTP cables according to TIA/EIA-568-B.2.
	D. Factory-sweep test coaxial cables at frequencies from 5 MHz to 1 GHz.  Sweep test shall test the frequency response, or attenuation over frequency, of a cable by generating a voltage whose frequency is varied through the specified frequency range a...
	E. Cable will be considered defective if it does not pass tests and inspections.
	F. Prepare test and inspection reports.


	PART 3 -  EXECUTION
	3.1 ENTRANCE FACILITIES
	A. Coordinate backbone cabling with the protectors and demarcation point provided by communications service provider.

	3.2 WIRING METHODS
	A. Install cables in pathways and cable trays except within consoles, cabinets, desks, and counters except in accessible ceiling spaces and in gypsum board partitions where unenclosed wiring method may be used.  Conceal pathways and cables except in u...
	1. Install plenum cable in environmental air spaces, including plenum ceilings.

	B. Conceal conductors and cables in accessible ceilings, walls, and floors where possible.
	C. Wiring within Enclosures:
	1. Bundle, lace, and train conductors to terminal points with no excess and without exceeding manufacturer's limitations on bending radii.
	2. Install lacing bars and distribution spools.
	3. Install conductors parallel with or at right angles to sides and back of enclosure.


	3.3 INSTALLATION OF CABLES
	A. Comply with NECA 1.
	B. General Requirements for Cabling:
	1. Comply with TIA/EIA-568-B.1.
	2. Comply with BICSI ITSIM, Ch. 6, "Cable Termination Practices."
	3. Install 110-style IDC termination hardware unless otherwise indicated.
	4. MUTOA shall not be used as a cross-connect point.
	5. Consolidation points may be used only for making a direct connection to telecommunications outlet/connectors:
	a. Do not use consolidation point as a cross-connect point, as a patch connection, or for direct connection to workstation equipment.
	b. Locate consolidation points for UTP at least 2T49 feet2T from communications equipment room.

	6. Terminate conductors; no cable shall contain unterminated elements.  Make terminations only at indicated outlets, terminals, cross-connects, and patch panels.
	7. Cables may not be spliced.  Secure and support cables at intervals not exceeding 2T30 inches2T and not more than 2T6 inches2T from cabinets, boxes, fittings, outlets, racks, frames, and terminals.
	8. Install lacing bars to restrain cables, to prevent straining connections, and to prevent bending cables to smaller radii than minimums recommended by manufacturer.
	9. Bundle, lace, and train conductors to terminal points without exceeding manufacturer's limitations on bending radii, but not less than radii specified in BICSI ITSIM, "Cabling Termination Practices" Chapter.  Install lacing bars and distribution sp...
	10. Do not install bruised, kinked, scored, deformed, or abraded cable.  Do not splice cable between termination, tap, or junction points.  Remove and discard cable if damaged during installation and replace it with new cable.
	11. Cold-Weather Installation:  Bring cable to room temperature before dereeling.  Heat lamps shall not be used for heating.
	12. In the communications equipment room, install a 2T10-foot2T long service loop on each end of cable.
	13. Pulling Cable:  Comply with BICSI ITSIM, Ch. 4, "Pulling Cable."  Monitor cable pull tensions.

	C. UTP Cable Installation:
	1. Comply with TIA/EIA-568-B.2.
	2. Do not untwist UTP cables more than 2T½ inch2T from the point of termination to maintain cable geometry.

	D. Open-Cable Installation:
	1. Install cabling with horizontal and vertical cable guides in telecommunications spaces with terminating hardware and interconnection equipment.
	2. Suspend UTP cable not in a wireway or pathway a minimum of 2T8 inches2T above ceilings by cable supports not more than 2T60 inches2T apart.
	3. Cable shall not be run through structural members or in contact with pipes, ducts, or other potentially damaging items.

	E. Group connecting hardware for cables into separate logical fields.
	F. Separation from EMI Sources:
	1. Comply with BICSI TDMM and TIA-569-B for separating unshielded copper voice and data communication cable from potential EMI sources, including electrical power lines and equipment.
	2. Separation between open communications cables or cables in nonmetallic raceways and unshielded power conductors and electrical equipment shall be as follows:
	a. Electrical Equipment Rating Less Than 2 kVA:  A minimum of 2T5 inches2T.
	b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 2T12 inches2T.
	c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 2T24 inches2T.

	3. Separation between communications cables in grounded metallic raceways and unshielded power lines or electrical equipment shall be as follows:
	a. Electrical Equipment Rating Less Than 2 kVA:  A minimum of 2T2½ inches2T.
	b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 2T6 inches2T.
	c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 2T12 inches2T.

	4. Separation between communications cables in grounded metallic raceways and power lines and electrical equipment located in grounded metallic conduits or enclosures shall be as follows:
	a. Electrical Equipment Rating Less Than 2 kVA:  No requirement.
	b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 2T3 inches2T.
	c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 2T6 inches2T.

	5. Separation between Communications Cables and Electrical Motors and Transformers, 5 kVA or HP and Larger:  A minimum of 2T48 inches2T.
	6. Separation between Communications Cables and Fluorescent Fixtures:  A minimum of 2T5 inches2T.


	3.4 FIRESTOPPING
	A. Comply with TIA-569-B, Annex A, "Firestopping."
	B. Comply with BICSI TDMM, "Firestopping Systems" Article.

	3.5 GROUNDING
	A. Install grounding according to BICSI TDMM, "Grounding, Bonding, and Electrical Protection" Chapter.
	B. Comply with J-STD-607-A.
	C. Locate grounding bus bar to minimize the length of bonding conductors.  Fasten to wall allowing at least 2T2-inch2T clearance behind the grounding bus bar.  Connect grounding bus bar with a minimum No. 4 AWG grounding electrode conductor from groun...
	D. Bond metallic equipment to the grounding bus bar, using not smaller than No. 6 AWG equipment grounding conductor.

	3.6 IDENTIFICATION
	A. Identify system components, wiring, and cabling complying with TIA/EIA-606-A.  Comply with requirements for identification specified in Section 260553 "Identification for Electrical Systems."
	1. Color-code cross-connect fields.  Apply colors to voice and data service backboards, connections, covers, and labels.

	B. Using cable management system software specified in Part 2, develop Cabling Administration Drawings for system identification, testing, and management.  Use unique, alphanumeric designation for each cable and label cable, jacks, connectors, and ter...
	C. Comply with requirements in Section 099123 "Interior Painting" for painting backboards.  For fire-resistant plywood, do not paint over manufacturer's label.
	D. Paint and label colors for equipment identification shall comply with TIA/EIA-606-A for Class 2 level of administration.
	E. Cable Schedule:  Post in prominent location in each equipment room and wiring closet.  List incoming and outgoing cables and their designations, origins, and destinations.  Protect with rigid frame and clear plastic cover.  Furnish an electronic co...
	F. Cable and Wire Identification:
	1. Label each cable within 2T4 inches2T of each termination and tap, where it is accessible in a cabinet or junction or outlet box, and elsewhere as indicated.
	2. Each wire connected to building-mounted devices is not required to be numbered at device if color of wire is consistent with associated wire connected and numbered within panel or cabinet.
	3. Exposed Cables and Cables in Cable Trays and Wire Troughs:  Label each cable at intervals not exceeding 2T15 feet2T.
	4. Label each terminal strip and screw terminal in each cabinet, rack, or panel.
	a. Individually number wiring conductors connected to terminal strips, and identify each cable or wiring group being extended from a panel or cabinet to a building-mounted device shall be identified with name and number of particular device as shown.
	b. Label each unit and field within distribution racks and frames.

	5. Identification within Connector Fields in Equipment Rooms and Wiring Closets:  Label each connector and each discrete unit of cable-terminating and connecting hardware.  Where similar jacks and plugs are used for both voice and data communication c...
	6. Uniquely identify and label work area cables extending from the MUTOA to the work area.  These cables may not exceed the length stated on the MUTOA label.

	G. Labels shall be preprinted or computer-printed type with printing area and font color that contrasts with cable jacket color but still complies with requirements in TIA/EIA-606-A.
	1. Cables use flexible vinyl or polyester that flex as cables are bent.


	3.7 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	1. Visually inspect UTP cable jacket materials for NRTL certification markings. Inspect cabling terminations in communications equipment rooms for compliance with color coding for pin assignments, and inspect cabling connections for compliance with TI...
	2. Visually confirm Category 6, marking of outlets, cover plates, outlet/connectors, and patch panels
	3. Visually inspect cable placement, cable termination, grounding and bonding, equipment and patch cords, and labeling of all components.
	4. Test UTP backbone copper cabling for DC loop resistance, shorts, opens, intermittent faults, and polarity between conductors. Test operation of shorting bars in connection blocks. Test cables after termination but not cross-connection.
	a. Test instruments shall meet or exceed applicable requirements in TIA/EIA-568- B.2. Perform tests with a tester that complies with performance requirements in "Test Instruments (Normative)" Annex, complying with measurement accuracy specified in "Me...

	5. UTP Performance Tests:
	a. Test for each outlet and MUTOA. Perform the following tests according to TIA/EIA-568-B.1 and TIA/EIA-568-B.2:
	1) Wire map.
	2) Length (physical vs. electrical, and length requirements).
	3) Insertion loss.
	4) Near-end crosstalk (NEXT) loss.
	5) Power sum near-end crosstalk (PSNEXT) loss.
	6) Equal-level far-end crosstalk (ELFEXT).
	7) Power sum equal-level far-end crosstalk (PSELFEXT).
	8) Return loss.
	9) Propagation delay.
	10) Delay skew.


	6. Final Verification Tests: Perform verification tests for UTP systems after the complete communications cabling and workstation outlet/connectors are installed.
	a. Voice Tests: These tests assume that dial tone service has been installed. Connect to the network interface device at the demarcation point. Go off-hook and listen and receive a dial tone. If a test number is available, make and receive a local, lo...
	b. Data Tests: These tests assume the Information Technology Staff has a network installed and is available to assist with testing. Connect to the network interface device at the demarcation point. Log onto the network to ensure proper connection to t...


	B. Document data for each measurement.  Data for submittals shall be printed in a summary report that is formatted similar to Table 10.1 in BICSI TDMM, or transferred from the instrument to the computer, saved as text files, and printed and submitted.
	C. End-to-end cabling will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.



	283111 DIGITAL, ADDRESSABLE FIRE-ALARM SYSTEM
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Fire-alarm control unit.
	2. Manual fire-alarm boxes with covers.
	3. System smoke detectors.
	4. System carbon monoxide detectors.
	5. Notification appliances.
	6. Addressable interface device.


	1.3 DEFINITIONS
	A. LED:  Light-emitting diode.
	B. NICET:  National Institute for Certification in Engineering Technologies.

	1.4 SYSTEM DESCRIPTION
	A. Noncoded addressable system, with automatic sensitivity control of certain smoke detectors and multiplexed signal transmission, dedicated to fire-alarm service only.

	1.5 PERFORMANCE REQUIREMENTS
	A. Seismic Performance:  Fire-alarm control unit and raceways shall withstand the effects of earthquake motions determined according to SEI/ASCE 7.
	1. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."


	1.6 SUBMITTALS
	A. General Submittal Requirements:
	1. Submittals shall be approved by authorities having jurisdiction prior to submitting them to Architect.
	2. Shop Drawings shall be prepared by persons with the following qualifications:
	a. Trained and certified by manufacturer in fire-alarm system design.
	b. NICET-certified fire-alarm technician, Level III and/or Level IV minimum.
	c. Licensed or certified by authorities having jurisdiction.


	B. Product Data:  For each type of product indicated.
	C. Shop Drawings:  For fire-alarm system.  Include plans, elevations, sections, details, and attachments to other work.
	1. Comply with recommendations in the "Documentation" Section of the "Fundamentals of Fire Alarm Systems" Chapter in NFPA 72.
	2. Include voltage drop calculations for notification appliance circuits.
	3. Include battery-size calculations.
	4. Include performance parameters and installation details for each detector, verifying that each detector is listed for complete range of air velocity, temperature, and humidity possible when air-handling system is operating.
	5. Include plans, sections, and elevations of heating, ventilating, and air-conditioning ducts, drawn to scale and coordinating installation of duct smoke detectors and access to them.  Show critical dimensions that relate to placement and support of ...
	6. Include voice/alarm signaling-service equipment rack or console layout, grounding schematic, amplifier power calculation, and single-line connection diagram.
	7. Include floor plans to indicate final outlet locations showing address of each addressable device.  Show size and route of cable and conduits.

	D. Delegated-Design Submittal:  For smoke and heat detectors indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.
	1. Drawings showing the location of each smoke and carbon monoxide detector, ratings of each, and installation details as needed to comply with listing conditions of the detector.
	2. Design Calculations:  Calculate requirements for selecting the spacing and sensitivity of detection, complying with NFPA 72.

	E. Qualification Data:  For qualified Installer.
	F. Seismic Qualification Certificates:  For fire-alarm control unit, accessories, and components, from manufacturer.
	1. Basis for Certification:  Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	G. Field quality-control reports.
	H. Operation and Maintenance Data:  For fire-alarm systems and components to include in operation and maintenance manuals.  In addition to items specified in Division 01 Section "Operation and Maintenance Data," include the following:
	1. Comply with the "Records" Section of the "Inspection, Testing and Maintenance" Chapter in NFPA 72.
	2. Provide "Record of Completion Documents" according to NFPA 72 article "Permanent Records" in the "Records" Section of the "Inspection, Testing and Maintenance" Chapter.
	3. Record copy of site-specific software.
	4. Provide "Maintenance, Inspection and Testing Records" according to NFPA 72 article of the same name and include the following:
	a. Frequency of testing of installed components.
	b. Frequency of inspection of installed components.
	c. Requirements and recommendations related to results of maintenance.
	d. Manufacturer's user training manuals.

	5. Manufacturer's required maintenance related to system warranty requirements.
	6. Abbreviated operating instructions for mounting at fire-alarm control unit.
	7. Copy of NFPA 25.

	I. Software and Firmware Operational Documentation:
	1. Software operating and upgrade manuals.
	2. Program Software Backup:  On magnetic media or compact disk, complete with data files.
	3. Device address list.
	4. Printout of software application and graphic screens.


	1.7 QUALITY ASSURANCE
	A. Installer Qualifications:  Personnel shall be trained and certified by manufacturer for installation of units required for this Project.
	B. Installer Qualifications:  Installation shall be by personnel certified by NICET as fire-alarm Level III technician.
	C. Source Limitations for Fire-Alarm System and Components:  Obtain fire-alarm system from single source from single manufacturer.  Components shall be compatible with, and operate as, an extension of existing system. System shall be by the same manuf...
	D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	E. NFPA Certification:  Obtain certification according to NFPA 72

	1.8 SOFTWARE SERVICE AGREEMENT
	A. Comply with UL 864.
	B. Technical Support:  Beginning with Substantial Completion, provide software support for two years.
	C. Upgrade Service:  Update software to latest version at Project completion.  Install and program software upgrades that become available within two years from date of Substantial Completion.  Upgrading software shall include operating system.  Upgra...
	1. Provide 30 days' notice to Owner to allow scheduling and access to system and to allow Owner to upgrade computer equipment if necessary.


	1.9 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Lamps for Strobe Units:  Quantity equal to 10 percent of amount installed, but no fewer than 1 unit.
	2. Smoke Detectors and Heat Detectors:  Quantity equal to 10 percent of amount of each type installed, but no fewer than 1 unit of each type.
	3. Detector Bases:  Quantity equal to 2 percent of amount of each type installed, but no fewer than 1 unit of each type.
	4. Keys and Tools:  One extra set for access to locked and tamper-proofed components.
	5. Audible and Visual Notification Appliances:  One of each type installed.
	6. Fuses:  Two of each type installed in the system.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Fire alarm equipment shall match Town of Glastonbury fire alarm systems.

	2.2 SYSTEMS OPERATIONAL DESCRIPTION
	A. Fire-alarm signal initiation shall be by one or more of the following devices and systems:
	1. Manual stations.
	2. Carbon Monoxide detectors.
	3. Smoke detectors.
	4. Verified automatic alarm operation of smoke detectors.

	B. Fire-alarm signal shall initiate the following actions:
	1. Continuously operate alarm notification appliances.
	2. Identify alarm at fire-alarm control unit.
	3. Transmit an alarm signal to the Town Hall fire alarm system.
	4. Record events in the system memory.

	C. System trouble signal initiation shall be by one or more of the following devices and actions:
	1. Open circuits, shorts, and grounds in designated circuits.
	2. Opening, tampering with, or removing alarm-initiating and supervisory signal-initiating devices.
	3. Loss of primary power at fire-alarm control unit.
	4. Ground or a single break in fire-alarm control unit internal circuits.
	5. Abnormal ac voltage at fire-alarm control unit.
	6. Break in standby battery circuitry.
	7. Failure of battery charging.
	8. Abnormal position of any switch at fire-alarm control unit.

	D. System Trouble and Supervisory Signal Actions:  Initiate notification appliance and annunciate at fire-alarm control unit.

	2.3 FIRE-ALARM CONTROL UNIT
	A. General Requirements for Fire-Alarm Control Unit:
	1. Field-programmable, microprocessor-based, modular, power-limited design with electronic modules, complying with UL 864 and listed and labeled by an NRTL. Unit shall be capable of serving all initiating and notification appliances connected with 20%...
	a. System software and programs shall be held in flash electrically erasable programmable read-only memory (EEPROM), retaining the information through failure of primary and secondary power supplies.
	b. Include a real-time clock for time annotation of events on the event recorder and printer.

	2. Addressable initiation devices that communicate device identity and status.
	a. Smoke sensors shall additionally communicate sensitivity setting and allow for adjustment of sensitivity at fire-alarm control unit.
	b. Temperature sensors shall additionally test for and communicate the sensitivity range of the device.

	3. Addressable control circuits for operation of mechanical equipment.

	B. Alphanumeric Display and System Controls:  Arranged for interface between human operator at fire-alarm control unit and addressable system components including annunciation and supervision.  Display alarm, supervisory, and component status messages...
	1. Annunciator and Display:  Liquid-crystal type, 2 line(s) of 40 characters, minimum.
	2. Keypad:  Arranged to permit entry and execution of programming, display, and control commands and to indicate control commands to be entered into the system for control of smoke-detector sensitivity and other parameters.

	C. Circuits:
	1. Initiating Device, Notification Appliance, and Signaling Line Circuits:  NFPA 72, Class B.
	a. Initiating Device Circuits:  Style B.
	b. Notification Appliance Circuits:  Style Y.
	c. Signaling Line Circuits:  Style 3.
	d. Install no more than 50 addressable devices on each signaling line circuit.

	2. Serial Interfaces:  Two RS-232 ports for printers.

	D. Smoke-Alarm Verification:
	1. Initiate audible and visible indication of an "alarm-verification" signal at fire-alarm control unit.
	2. Activate an NRTL-listed and -approved "alarm-verification" sequence at fire-alarm control unit and detector.
	3. Sound general alarm if the alarm is verified.
	4. Cancel fire-alarm control unit indication and system reset if the alarm is not verified.

	E. Notification Appliance Circuit:  Operation shall sound with an initial alert tone, followed by a pre-recorded emergency voice message of approximately 15 seconds, followed by a repeating alarm “whoop” tone.
	F. Transmission to Remote Alarm Receiving Station:  Automatically transmit alarm, supervisory, and trouble signals to a remote alarm station.
	G. Primary Power:  24-V dc obtained from 120-V ac service and a power-supply module.  Initiating devices, notification appliances, signaling lines, trouble signals, supervisory signals and supervisory and digital alarm communicator transmitters shall ...
	1. Alarm current draw of entire fire-alarm system shall not exceed 80 percent of the power-supply module rating.

	H. Secondary Power:  24-V dc supply system with batteries, automatic battery charger, and automatic transfer switch.
	1. Batteries:  Vented, wet-cell pocket, plate nickel cadmium.

	I. Instructions:  Computer printout or typewritten instruction card mounted behind a plastic or glass cover in a stainless-steel or aluminum frame. Include interpretation and describe appropriate response for displays and signals.  Briefly describe th...

	2.4 MANUAL FIRE-ALARM BOXES
	A. General Requirements for Manual Fire-Alarm Boxes:  Comply with UL 38.  Boxes shall be finished in red with molded, raised-letter operating instructions in contrasting color; shall show visible indication of operation; and shall be mounted on recess...
	1. Single-action mechanism, pull-lever type; with integral addressable module arranged to communicate manual-station status (normal, alarm, or trouble) to fire-alarm control unit.
	2. Equipment shall be rated for operation at 0 F. If this rating cannot be achieved then standard, non-addressable stations shall be utilized and each shall be wired to an addressable module installed in a heated location or heated enclosure.
	3. Station Reset:  Key operated switch.
	4. Furnish all pull stations with outdoor rated non-alarmed Lexan cover.


	2.5 SYSTEM SMOKE DETECTORS
	A. Photoelectric Smoke Detectors:
	1. Detector address shall be accessible from fire-alarm control unit and shall be able to identify the detector's location within the system and its sensitivity setting.
	2. An operator at fire-alarm control unit, having the designated access level, shall be able to manually access the following for each detector:
	a. Primary status.
	b. Device type.
	c. Present average value.
	d. Present sensitivity selected.
	e. Sensor range (normal, dirty, etc.).



	2.6 NOTIFICATION APPLIANCES
	A. General Requirements for Notification Appliances:  Connected to notification appliance signal circuits, zoned as indicated, equipped for mounting as indicated and with screw terminals for system connections. All notification appliances shall be rat...
	1. Combination Devices:  Factory-integrated audible and visible devices in a single-mounting assembly, equipped for mounting as indicated and with screw terminals for system connections.

	B. Horns:  Electric-vibrating-polarized type, 24-V dc; with provision for housing the operating mechanism behind a grille.  Comply with UL 464.  Horns shall produce a sound-pressure level of 90 dBA, measured 5T10 feet5T from the horn, using the coded ...
	C. Visible Notification Appliances:  Xenon strobe lights comply with UL 1971 and ADA, with clear or nominal white polycarbonate lens mounted on an aluminum faceplate.  The word "FIRE" is engraved in minimum 5T1-inch5T high letters on the lens.
	1. Rated Light Output: 15/30/75/110 cd, selectable in the field.
	2. Mounting:  Wall mounted unless otherwise indicated.
	3. For units with guards to prevent physical damage, light output ratings shall be determined with guards in place.
	4. Flashing shall be in a temporal pattern, synchronized with other units.
	5. Strobe Leads:  Factory connected to screw terminals.
	6. Mounting Faceplate:  Factory finished, red.


	2.7 ADDRESSABLE INTERFACE DEVICE
	A. Description:  Microelectronic monitor module, NRTL listed for use in providing a system address for alarm-initiating devices for wired applications with normally open contacts.
	B. Integral Relay:  Capable of providing a direct signal to elevator controller to initiate elevator recall, to circuit-breaker shunt trip for power shutdown and other functions as required.


	PART 3 -  EXECUTION
	3.1 EQUIPMENT INSTALLATION
	A. Comply with NFPA 72 for installation of fire-alarm equipment.
	B. Equipment Mounting:  Install fire-alarm control unit on wall with tops of cabinets not more than 5T72 inches5T above the finished floor.  Install control unit in electrical room unless otherwise coordinated with Owner.
	C. Smoke Detector Spacing:
	1. Smooth ceiling spacing shall not exceed 5T30 feet5T.
	2. Spacing of detectors for irregular areas, for irregular ceiling construction, and for high ceiling areas shall be determined according to Appendix A in NFPA 72.
	3. HVAC:  Locate detectors not closer than 5T3 feet5T from air-supply diffuser or return-air opening.
	4. Lighting Fixtures:  Locate detectors not closer than 5T12 inches5T from any part of a lighting fixture.

	D. Remote Status and Alarm Indicators:  Install near each smoke detector and each sprinkler water-flow switch and valve-tamper switch that is not readily visible from normal viewing position.
	E. Audible Alarm-Indicating Devices:  Install not less than 5T6 inches5T below the ceiling.  Install bells and horns on flush-mounted back boxes with the device-operating mechanism concealed behind a grille.
	F. Visible Alarm-Indicating Devices:  Install adjacent to each alarm bell or alarm horn and at least 5T6 inches5T below the ceiling.
	G. Annunciator:  Install with top of panel not more than 5T72 inches5T above the finished floor.

	3.2 CONNECTIONS
	A. Make addressable connections with a supervised interface device to the following devices and systems.  Install the interface device less than 5T3 feet5T from the device controlled.  Make an addressable confirmation connection when such feedback is ...
	B. All fire alarm system wire and cable shall be installed in a dedicated conduit system.

	3.3 IDENTIFICATION
	A. Identify system components, wiring, cabling, and terminals.  Comply with requirements for identification specified in Division 26 Section "Identification for Electrical Systems."
	B. Install framed instructions in a location visible from fire-alarm control unit.

	3.4 GROUNDING
	A. Ground fire-alarm control unit and associated circuits; comply with IEEE 1100.  Install a ground wire from main service ground to fire-alarm control unit.

	3.5 FIELD QUALITY CONTROL
	A. Field tests shall be witnessed by authorities having jurisdiction.
	B. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.
	C. Perform tests and inspections.
	1. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	D. Tests and Inspections:
	1. Visual Inspection:  Conduct visual inspection prior to testing.
	a. Inspection shall be based on completed Record Drawings and system documentation that is required by NFPA 72 in its "Completion Documents, Preparation" Table in the "Documentation" Section of the "Fundamentals of Fire Alarm Systems" Chapter.
	b. Comply with "Visual Inspection Frequencies" Table in the "Inspection" Section of the "Inspection, Testing and Maintenance" Chapter in NFPA 72; retain the "Initial/Reacceptance" column and list only the installed components.

	2. System Testing:  Comply with "Test Methods" Table in the "Testing" Section of the "Inspection, Testing and Maintenance" Chapter in NFPA 72.
	3. Test audible appliances for the public operating mode according to manufacturer's written instructions.  Perform the test using a portable sound-level meter complying with Type 2 requirements in ANSI S1.4.
	4. Test audible appliances for the private operating mode according to manufacturer's written instructions.
	5. Test visible appliances for the public operating mode according to manufacturer's written instructions.
	6. Factory-authorized service representative shall prepare the "Fire Alarm System Record of Completion" in the "Documentation" Section of the "Fundamentals of Fire Alarm Systems" Chapter in NFPA 72 and the "Inspection and Testing Form" in the "Records...

	E. Reacceptance Testing:  Perform reacceptance testing to verify the proper operation of added or replaced devices and appliances.
	F. Fire-alarm system will be considered defective if it does not pass tests and inspections.
	G. Prepare test and inspection reports.
	H. Maintenance Test and Inspection:  Perform tests and inspections listed for weekly, monthly, quarterly, and semiannual periods.  Use forms developed for initial tests and inspections.
	I. Annual Test and Inspection:  One year after date of Substantial Completion, test fire-alarm system complying with visual and testing inspection requirements in NFPA 72.  Use forms developed for initial tests and inspections.

	3.6 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain fire-alarm system.



	312000 EARTH MOVING FOR SITE AND STRUCTURES ( Brian Nereson 12-18-15) 100%
	321314-Site Cast-In-Place Concrete 100%
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions, and other Division 1 Specification Sections, apply to this Section.

	1.2 DESCRIPTION OF THE WORK
	A. Provide all facilities, labor, materials, tools, equipment, appliances, transportation, supervision, and related work necessary to complete the Work specified in this section, and as shown on the Drawings.
	B. The Work of this section includes site cast-in-place concrete, including but not necessarily limited to, equipment base concrete slabs, and fence post footings.

	1.3 RELATED SECTIONS
	A. Carefully examine all of the Contract Documents for requirements, which affect the Work in this section.  Other specification sections, which directly relate to the Work of this section include, but are not limited to, the following:
	1. Section 312000 “Earth Moving”


	1.4 QUALITY ASSURANCE
	A. Unless otherwise specified, work and materials for construction of concrete walks shall conform to ACI 316R.  Other cast-in-place concrete shall conform to ACI 301.
	B. Paving work, base course, etc., shall be done only after excavation and construction work, which might injure them, has been completed.  Damage caused during construction shall be repaired before acceptance.
	C. Existing paving areas shall, if damaged or removed during course of this project, be replaced under this section of the specification.  Workmanship and materials for such repair and replacement, except as otherwise noted, shall match as closely as ...
	D. Pavement, base, or subbase shall not be placed on a muddy or frozen subgrade.
	E. Dimensions, locations, and details of equipment pads, anchors, supports, and similar features indicated on the Drawings are approximate.  Manufacturer’s approved shop drawings of equipment to be supported, anchored, or contained thereby shall be co...

	1.5 SUBMITTALS
	A. For each type of specially furnished concrete provide a description of methods and the sequence of placement.
	B. Submit manufacturer’s product data for the following:
	1. Form release agent.
	2. Preformed joint filler.

	C. Submit samples of the following:
	1. Preformed joint filler.


	1.6 TESTING
	A. The Owner will retain and pay for the services of a State approved laboratory to perform all concrete testing and inspections in accordance with applicable ASTM standards.
	B. Tests will be required to determine whether the concrete being produced complies with the standard of quality and strength as specified.
	C. Additional Tests:  The Contractor may have the testing service make additional tests of in-place concrete when test results indicate that specified concrete strengths and other characteristics have not been attained.  The testing inspection agency ...
	D. Concrete Replacement: Failure of any test or to follow proper installation procedures will require that the concrete be removed and properly replaced by the Contractor at their own expense.


	PART 2 -  PRODUCTS
	2.1 AGGREGATE BASE COURSE
	A. Material for aggregate base course shall be well-graded, granular, free-draining gravel compacted to ninety-five percent (95%) of optimum density.  Material shall have at least ninety-five percent (95%) passing a 1½ inch sieve and not more than eig...

	2.2 STEEL REINFORCEMENT
	A. Steel reinforcing bars shall conform to ASTM A 615.
	1. Bars employed as reinforcement shall be the deformed type.
	2. Bars employed as dowels shall be hot-rolled plain rounds.
	3. Unless otherwise indicated on the Drawings, reinforcing bars shall be Grade 60.

	B. Welded wire fabric reinforcement shall conform to the applicable requirements of ASTM A 185-02.  Fabric reinforcement shall be furnished in flat sheets.  Fabric reinforcement in rolls will not be permitted.

	2.3 PORTLAND CEMENT CONCRETE
	A. Portland cement concrete for pavements, walks, and slabs shall be the air-entrained type with a maximum water/cement ratio of 5.0 conforming to ACI 316R.  Minimum compressive strength at twenty-eight (28) days shall be 4,000 psi.  Other cast-in-pla...
	1. Concrete shall be the air-entrained type conforming to ASTM C94.  Air content by volume shall be six percent (6%), and shall be tested in accordance with ASTM C 231-04.  No antifreeze or other admixtures are permitted.
	2. Concrete slump shall be no less than 2 inches nor greater than 4 inches, determined in accordance with ASTM C 143.
	3. Cement shall be Portland cement, conforming to ASTM C 150-04, Type I or II. Only one (1) color of cement, all of the same manufacturer, shall be used for the Work.  Type III cement shall be used only with the prior approval of the Owner’s represent...
	4. Fine and coarse aggregates shall conform to ASTM C 33-03.
	5. Concrete shall contain a water reducing agent to minimize cement and water content of the concrete mix at the specified slump.  Water reducing agent shall conform to ASTM C 494.
	6. No calcium chloride or admixtures containing calcium chloride shall be added to the concrete.  No admixtures other than those specified shall be used in the concrete without the specific written permission of the Owner’s representative in each case.
	7. The concrete mix shall be designed by a licensed Professional Engineer to meet project design conditions.
	8. Retempering of concrete will not be allowed.
	9. Use latex or acrylic bonding agents when placing new concrete against existing concrete.


	2.4 CURING MATERIALS FOR UNCOLORED CONCRETE
	A. Curing shall be by moist curing (preferred) or by use of curing compound.
	B. Curing paper shall be nonstaining, fiber reinforced laminated Kraft bituminous product conforming to ASTM C 171-03.  4-mil polyethylene sheeting may be substituted for curing paper.
	C. Curing compound shall be a resin-base, white pigmented compound conforming to ASTM C 309-03, Type 2.
	D. Sodium Silicate curing compounds shall be used where required by the weather, approved construction schedules and construction that is not adaptable to damp curing.
	E. Curing compounds shall contain a fugitive dye or when hot weather conditions dictate, a fugitive heat reflecting pigment.

	2.5 EXPANSION JOINTS
	A. Expansion joint filler shall be preformed, non-bituminous type joint filler conforming to ASTM D 1752-04a, or preformed, bituminous type joint filler conforming to D 1751-04.
	1. Premolded filler shall be one (1) piece for the full depth and width of the joint leaving a sealant recess as indicated.
	2. Use of multiple pieces of lesser dimensions to make up required depth and width of joint will not be permitted.
	3. Except as otherwise noted on the Drawings, joint filler shall be ½ inch thick.

	B. Expansion joints shall receive joint backer rod and shall be sealed with joint sealant.

	2.6 BOND BREAKER
	A. Bond breaker shall be asphalt felt conforming to ASTM D 2626-04, Type I or 6-mil polyethylene sheeting.

	2.7 FORMS
	A. Cylindrical Forms:  Sonotube Fibre Forms, wax-impregnated strippable forms or ABS or PVC plastic reusable forms.
	B. Forms for Exposed Finish:  Plywood, metal, metal-framed plywood faced, or other acceptable panel materials.  Plywood shall be APA Ref. 1 B-B (Concrete Form), Class I Exterior Grade plywood or B-B or A-C Class I high density overlay concrete form pl...
	C. Forms for Unexposed Finish:  Plywood, lumber or metal, with lumber dressed on at least two (2) edges and one (1) side.
	D. Form Ties:  Provide prefabricated, adjustable length galvanized steel snap-off ties, with brackets, cones, cornerlocks and other accessories as necessary.
	E. Form Release Agent:  Commercial formulation compounds that will not bond with, stain or adversely affect concrete.
	F. Forms shall be true to line and free from warp, and shall be of sufficient strength, when staked, to resist the pressure of the concrete without springing.  Form work shall be designed so that sections may be fastened together to prevent vertical o...


	PART 3 -  EXECUTION
	3.1 GENERAL
	A. All permanent sidewalks shall be poured concrete.  If temporary walks are required, bituminous concrete may be used.
	B. No concrete walks shall be poured after 12 noon unless a guard is visibly stationed nearby to prevent graffiti.  The Contractor shall be responsible for replacing any sidewalk with graffiti if he/she fails to provide adequate protection from graffiti.
	C. The Owner’s standard for sidewalk is 5 feet wide, unless otherwise shown or noted on the drawings, constructed of 4000 psi air entrained concrete reinforced with 6 x 6 – #6 welded, plain, cold-drawn steel wire fabric. Walk surface shall have a fine...
	D. Where sidewalks intersect, the Contractor shall provide a 3’–6” radius at the intersection corners.

	3.2 PREPARATION OF SUBGRADE
	A. Areas to be paved will be compacted and brought to subgrade elevation under Section 312000 “Earth Moving”, before work of this section is performed.  Final fine grading, and compaction of areas to receive paving, as required to form a firm, uniform...
	B. Existing subgrade material, which will not readily compact as required, shall be removed and replaced with satisfactory materials.  Additional materials needed to bring subgrade to required line and grade and to replace unsuitable material removed ...
	C. Subgrade of areas to be paved shall be recompacted as required to bring the top 8 inches of material, immediately below the gravel base course, to a compaction at optimum moisture of at least ninety-five percent (95%) of maximum density, as determi...
	D. Excavation required in pavement subgrade shall be completed before fine grading and final compaction of subgrade are performed.  Where excavation must be performed in completed subgrade, subbase, base, or pavement, subsequent backfill and compactio...
	E. Areas being graded or compacted shall be kept shaped and drained during construction.  Ruts greater than, or equal to, 2 inches deep in subgrade, shall be graded out, reshaped as required, and recompacted before placing pavement.
	F. Materials shall not be stored or stockpiled on subgrade.
	G. Disposal of debris and other material excavated under this section, and material unsuitable for, or in excess of requirements for, completing work of this section shall be disposed of off-site.
	H. Prepared subgrade shall be inspected and approved by the Owner’s representative before installation of the gravel base course.  Disturbance to subgrade caused by inspection procedures shall be repaired under this Section of the Specification.

	3.3 AGGREGATE BASE COURSE
	A. Aggregate base course for concrete paving and the spreading, grading, and compaction methods employed shall conform to the standard requirements for usual base course of this type for first class roadwork.
	B. Width of base course shall be greater than or equal to the width of pavement surface, if continuous lateral support is provided during rolling.  The width of base course shall extend at least two times (2x) base thickness beyond the edge of the cou...
	C. Aggregate shall be applied in lifts less than or equal to 6 inches thick, compacted measure.  Each lift shall be separately compacted to specified density.
	1. Material shall be placed adjacent to wall, manhole, catch basin, and other structures only after they have been set to required grade and level.
	2. Rolling shall begin at the sides and progress to the center of crowned areas, and shall begin on the low side and progress toward the high side of sloped areas.  Rolling shall continue until material does not creep or wave ahead of roller wheels.
	3. Surface irregularities, which exceed ½ inch, as measured by means of a 10-foot long straightedge, shall be replaced and properly recompacted.

	D. Base course shall be compacted at optimum moisture content to not less than ninety-five percent (95%) of maximum density as determined by ASTM D 1557-02.
	E. Subgrade and base course shall be kept clean and uncontaminated.  Less select materials shall not be permitted to become mixed with gravel.  Materials spilled outside pavement lines shall be removed and the area repaired.
	F. Portions of subgrade, or of construction above, which become contaminated, softened, or dislodged by the passing of traffic, or otherwise injured, shall be cleaned, replaced, or otherwise repaired to conform to the requirements of this specificatio...

	3.4 STEEL REINFORCEMENT
	A. Before being placed in position, reinforcing for reinforced concrete shall be thoroughly cleaned of loose mill and rust scale, dirt, ice, and other foreign material, which may reduce the bond between the concrete and reinforcing.  Where there is a ...
	B. Any bar showing cracks after bending shall be discarded.
	C. Unless otherwise indicated on the Drawings, reinforcing shall extend within 2 inches of formwork and expansion joints.  Reinforcing shall continue through control joints.  Adjacent sheets of fabric reinforcing shall lap 6 inches.
	D. After forms have been coated with form release agents, but before concrete is placed, reinforcing steel anchors shall be securely wired in the exact position called for, and shall be maintained in that position until concrete is placed and compacte...
	E. Welded wire fabric and reinforcing bars shall be elevated off gravel base by use of metal chair supports or approved equal.

	3.5 CONCRETE PAVING
	A. Paving mix, equipment, methods of mixing and placing, and precautions to be observed as to weather, condition of base etc., shall meet the requirements of ACI 316R.  Pavement shall be constructed in accordance with the Drawings.
	B. The Owner’s representative shall be notified of concrete placement sufficiently in advance of start of operation to allow their representative to complete preliminary inspection of the Work, including subgrade, forms, and reinforcing steel, if used.
	C. Normal concrete placement procedures shall be followed.  Concrete shall arrive at the job site in a timely manner so that no additional water will be required to produce the desired slump.  When conditions develop that require the addition of water...
	D. Work shall not be performed during rainy weather or when temperature is less than 40(F (4.4(C).
	E. Adjacent work, etc., shall be protected from stain and damage during entire operation.  Damaged and stained areas shall be replaced or repaired to equal their original conditions.
	F. Existing concrete, earth, and other water-permeable material against which new concrete is to be placed shall be thoroughly damp when concrete is placed.  There shall be no free water on surface.
	G. Concrete, which has set, or partially set before placement shall not be employed. Retempering of concrete will not be permitted.
	H. Concrete shall be thoroughly spaded and tamped to secure a solid and homogeneous mass, thoroughly worked around reinforcement and into corners of forms.
	I. When joining fresh concrete to concrete which has attained full set, the latter shall be cleaned of foreign matter, and mortar scum and laitance shall be removed by chipping and washing.  Clean, roughened base surface shall be saturated with water,...

	3.6 PLACING CAST-IN-PLACE CONCRETE
	A. Before placing concrete, forms and the space to be occupied by the concrete shall be thoroughly cleaned, and reinforcing steel and embedded metal shall be free from dirt, oil, mill scale, loose rust, paint, and other material which might tend to re...
	B. Existing concrete, earth, and other water-permeable material against which new concrete is to be placed and shall be thoroughly damp when concrete is placed.  There shall be no free water on the surface.
	C. Concrete, which has set, or partially set, before placement shall not be employed.
	D. Concrete shall be thoroughly spaded and tamped to secure a solid and homogeneous mass, thoroughly worked around reinforcement and into corners of forms.
	E. When joining fresh concrete to concrete which has attained full set, the latter shall be cleaned of foreign matter, and mortar scum and laitance shall be removed by chipping and washing.  Clean, roughened base surface shall be saturated with water,...

	3.7 FINISHING
	A. Concrete flatwork surfaces shall be screened off and finished true to line and grade, and free of hollows and bumps.  Surface shall be dense, smooth, and at exact level and slope required.
	1. Finished concrete surface for concrete subbase shall be woodfloated to a slightly rough surface.  Surface shall not deviate more than ¼ inch in 10 feet.
	2. Finished concrete surface for concrete pavement, walks, and pads shall be wood-floated and steel troweled to a smooth surface.  Surface shall not deviate more than 1/8 inch in 10 feet.

	B. Unless otherwise indicated, horizontal surfaces of concrete surfaces, which will be exposed, shall be given a light broomed finish, with direction of grooves in concrete surface perpendicular to length of concrete band, slab or pad.  After concrete...
	C. Immediately following finishing operations, arises at edges and both sides of expansion joints shall be rounded to a ¼ inch radius.  Control joints to be tooled shall be scored into slab surface with scoring tool.  Adjacent edges of control joint s...
	D. Where finishing is performed before the end of the curing period, concrete shall not be permitted to dry out, and shall be kept continuously moist from time of placing until end of curing period, or until curing membrane is applied.

	3.8 CURING
	A. It is essential that concrete be kept continuously damp from time of placement until the end of the specified curing period.  It is equally essential that water not be added to the surface during floating and troweling operations, and not earlier t...
	B. Concrete surfaces shall be cured by completely covering them with curing paper or an application of a curing compound.
	1. Concrete cured using waterproof paper shall be completely covered with paper with seams lapped and sealed with tape.  Concrete surface shall not be allowed to become moistened between twenty-four (24) and thirty-six (36) hours after placing concret...
	2. If concrete is cured with a curing compound, the compound shall be applied at a rate of 200 square feet per gallon, in two (2) applications perpendicular to each other.
	3. Curing period shall be seven (7) days minimum.

	C. Only if additional protection is absolutely required, the surface should remain uncovered for at least four (4) days, after which time new and unwrinkled non-staining reinforced waterproof Kraft curing paper may be used.

	3.9 EXTERIOR SLABS-ON-GRADE
	A. Paving mix, equipment, methods of mixing and placing, and precautions to be observed as to weather, condition of base etc., shall meet the requirements of ACI 316R for any concrete paving in similar conditions.
	B. Normal concrete placement procedures shall be followed.  Concrete shall arrive at the job site in a timely manner so that no additional water will be required to produce the desired slump.  When conditions develop that require the addition of water...

	3.10 EXPANSION JOINTS
	A. Expansion joints shall be ½ inch wide and shall be as located on the Drawings.  Expansion joint shall be troweled in the concrete to required width with preformed joint filler in place.  Joint filler shall extend the full depth of the slab.  Joint ...
	1. For concrete walks, pavements, and pads, depth of joint filler shall be as required to form a 1¼ inch deep sealant and back rod recess below finished concrete surface.


	3.11 CONTROL JOINTS
	A. Unless otherwise indicated, control joints shall be tooled into the concrete slab, with 3-inch wide border and toweled edges, in the pattern indicated on the Drawings, or every 10-foot o.c. maximum.  Joint shall be made after concrete is finished a...
	B. Scoring shall cut into slab surfaces at least 1 inch, but in no case not less than twenty-five percent (25%) of slab depth.

	3.12 COLD WEATHER CONCRETING
	A. Materials for concrete shall be heated for concrete, which is mixed, placed or cured when the mean daily temperature is below 40(F or is expected to fall below 40(F within seventy-two (72) hours.  The concrete, after placement, shall be protected b...
	B. Details of handling and protecting concrete during freezing weather shall be subject to the approval and direction of the Owner’s representative.  Procedures shall be in accordance with provisions of ACI 306R.

	3.13 HOT WEATHER CONCRETING
	A. Concrete just placed shall be protected from the direct rays of the sun and the forms and reinforcement just prior to placement shall be sprinkled with cold water. Every effort shall be made to minimize delays that will result in excessive mixing o...
	B. During periods of excessively hot weather (95(F, or above), ingredients in the concrete shall be cooled insofar as possible and cold mixing water shall be used to maintain the temperature of the concrete at permissible levels all in accordance with...
	C. Temperature records shall be maintained throughout the period of hot weather giving air temperature, general weather conditions (calm, windy, clear, cloudy, etc.) and relative humidity.  Records shall include checks on temperature of concrete as de...

	3.14 PROTECTION OF CONCRETE SURFACES
	A. Concrete surface shall be protected from traffic or damage until surfaces have hardened sufficiently.  If necessary, ½ inch thick plywood sheets shall be used to protect the exposed surface.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Project information.
	2. Work covered by Contract Documents.
	3. Access to site.
	4. Coordination with occupants.
	5. Work restrictions.
	6. Specification and drawing conventions.

	B. Related Requirements:
	1. Section 015000 "Temporary Facilities and Controls" for limitations and procedures governing temporary use of Owner's facilities.


	1.3 PROJECT INFORMATION
	A. Project Identification: Facilities and Maintenance Building Emergency Service Modifications.
	1. Project Location: 2143 Main Street, Glastonbury, CT 06033.

	B. Owner: Town of Glastonbury.
	1. Owner's Representative: Mr. David Sachitella, Buildings Superintendent; phone 860-652-7706.

	C. Architect: Silver Petrucelli Associates, phone 203-230-9007.

	1.4 WORK COVERED BY CONTRACT DOCUMENTS
	A. The Work of Project is defined by the Contract Documents and consists of the following:
	1. Addition of systems and equipment related to the enhancement of the new Maintenance Building for Emergency Services. System and equipment includes new emergency generator and associated screen wall, adding new photovoltaic panels and related electr...

	B. Type of Contract:
	1. Project will be constructed under a single prime contract.


	1.5 ACCESS TO SITE
	A. General: Contractor shall have full use of Project site for construction operations during construction period. Contractor's use of Project site is limited only by Owner's right to perform work or to retain other contractors on portions of Project.
	B. General: Contractor shall have limited use of Project site for construction operations as indicated on Drawings by the Contract limits and as indicated by requirements of this Section.
	C. Use of Site: Limit use of Project site to work in areas indicated. Do not disturb portions of Project site beyond areas in which the Work is indicated.
	1. Limits: Confine construction operations to work in areas indicated.
	2. Driveways, Walkways and Entrances: Keep driveways parking garage,  loading areas, and entrances serving premises clear and available to Owner, Owner's employees, and emergency vehicles at all times. Do not use these areas for parking or storage of ...
	a. Schedule deliveries to minimize use of driveways and entrances by construction operations.
	b. Schedule deliveries to minimize space and time requirements for storage of materials and equipment on-site.


	D. Condition of Existing Building: Maintain portions of existing building affected by construction operations in a weathertight condition throughout construction period. Repair damage caused by construction operations.

	1.6 COORDINATION WITH OCCUPANTS
	A. Full Owner Occupancy: Owner will occupy site and existing building(s) during entire construction period. Cooperate with Owner during construction operations to minimize conflicts and facilitate Owner usage. Perform the Work so as not to interfere w...
	1. Maintain access to existing walkways, corridors, and other adjacent occupied or used facilities. Do not close or obstruct walkways, corridors, or other occupied or used facilities without written permission from Owner and approval of authorities ha...
	2. Notify Owner not less than 72 hours in advance of activities that will affect Owner's operations.


	1.7 WORK RESTRICTIONS
	A. Work Restrictions, General: Comply with restrictions on construction operations.
	1. Comply with limitations on use of public streets and with other requirements of authorities having jurisdiction.

	B. On-Site Work Hours: Limit work in the existing building to normal business working hours of 7 a.m. to 5 p.m., Monday through Friday, unless otherwise indicated.
	C. Existing Utility Interruptions: Do not interrupt utilities serving facilities occupied by Owner or others unless permitted under the following conditions and then only after providing temporary utility services according to requirements indicated:
	1. Notify Architect and Owner not less than two days in advance of proposed utility interruptions.
	2. Obtain Architect's and Owner's written permission before proceeding with utility interruptions.

	D. Noise, Vibration, and Odors: Coordinate operations that may result in high levels of noise and vibration, odors, or other disruption to Owner occupancy with Owner.
	1. Notify Architect and Owner not less than two days in advance of proposed disruptive operations.
	2. Obtain Architect's and Owner's written permission before proceeding with disruptive operations.

	E. Controlled Substances: Use of tobacco products and other controlled substances within the existing building is not permitted.
	F. Employee Identification: Owner will provide identification tags for Contractor personnel working on Project site. Require personnel to use identification tags at all times.
	G. Employee Screening: Comply with Owner's requirements for drug and background screening of Contractor personnel working on Project site.
	1. Maintain list of approved screened personnel with Owner's representative.


	1.8 SPECIFICATION AND DRAWING CONVENTIONS
	A. Specification Content: The Specifications use certain conventions for the style of language and the intended meaning of certain terms, words, and phrases when used in particular situations. These conventions are as follows:
	1. Imperative mood and streamlined language are generally used in the Specifications. The words "shall," "shall be," or "shall comply with," depending on the context, are implied where a colon (:) is used within a sentence or phrase.
	2. Specification requirements are to be performed by Contractor unless specifically stated otherwise.

	B. Division 01 General Requirements: Requirements of Sections in Division 01 apply to the Work of all Sections in the Specifications.
	C. Drawing Coordination: Requirements for materials and products identified on Drawings are described in detail in the Specifications. One or more of the following are used on Drawings to identify materials and products:
	1. Terminology: Materials and products are identified by the typical generic terms used in the individual Specifications Sections.
	2. Abbreviations: Materials and products are identified by abbreviations published as part of the U.S. National CAD Standard and scheduled on Drawings.
	3. Keynoting: Materials and products are identified by reference keynotes referencing Specification Section numbers found in this Project Manual.



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)

	012100 Allowances 100%
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements governing allowances.
	1. Certain items are specified in the Contract Documents by allowances. Allowances have been established in lieu of additional requirements and to defer selection of actual materials and equipment to a later date when direction will be provided to Con...

	B. Types of allowances include the following:
	1. Quantity allowances.

	C. Related Requirements:
	1. Section 012200 "Unit Prices" for procedures for using unit prices.
	2. Section 014000 "Quality Requirements" for procedures governing the use of allowances for testing and inspecting.


	1.3 SELECTION AND PURCHASE
	A. At the earliest practical date after award of the Contract, advise Architect of the date when final selection and purchase of each product or system described by an allowance must be completed to avoid delaying the Work.
	B. At Architect's request, obtain proposals for each allowance for use in making final selections. Include recommendations that are relevant to performing the Work.
	C. Purchase products and systems selected by Architect from the designated supplier.

	1.4 ACTION SUBMITTALS
	A. Submit proposals for purchase of products or systems included in allowances, in the form specified for Change Orders.

	1.5 INFORMATIONAL SUBMITTALS
	A. Submit invoices or delivery slips to show actual quantities of materials delivered to the site for use in fulfillment of each allowance.
	B. Submit time sheets and other documentation to show labor time and cost for installation of allowance items that include installation as part of the allowance.
	C. Coordinate and process submittals for allowance items in same manner as for other portions of the Work.

	1.6 COORDINATION
	A. Coordinate allowance items with other portions of the Work. Furnish templates as required to coordinate installation.

	1.7 QUANTITY COST ALLOWANCES
	A. Allowance shall include cost to Contractor of specific products and materials ordered by Owner or selected by Architect under allowance and shall include taxes, freight, and delivery to Project site.
	B. Unless otherwise indicated, Contractor's costs for receiving and handling at Project site, labor, installation, overhead and profit, and similar costs related to products and materials selected by Architect under allowance shall be included as part...
	C. Unused Materials: Return unused materials purchased under an allowance to manufacturer or supplier for credit to Owner, after installation has been completed and accepted.
	1. If requested by Architect, retain and prepare unused material for storage by Owner. Deliver unused material to Owner's storage space as directed.


	1.8 CONTINGENCY ALLOWANCES
	A. Use the contingency allowance only as directed by Architect for Owner's purposes and only by Change Orders that indicate amounts to be charged to the allowance.
	B. Contractor's overhead, profit, and related costs for products and equipment ordered by Owner under the contingency allowance are included in the allowance and are not part of the Contract Sum. These costs include delivery, installation, taxes, insu...
	C. Change Orders authorizing use of funds from the contingency allowance will include Contractor's related costs and reasonable overhead and profit margins.
	D. At Project closeout, credit unused amounts remaining in the contingency allowance to Owner by Change Order.

	1.9 TESTING AND INSPECTING ALLOWANCES
	A. Testing and inspecting allowances include the cost of engaging testing agencies, actual tests and inspections, and reporting results.
	B. The allowance does not include incidental labor required to assist the testing agency or costs for retesting if previous tests and inspections result in failure. The cost for incidental labor to assist the testing agency shall be included in the Co...
	C. Costs of services not required by the Contract Documents are not included in the allowance.
	D. At Project closeout, credit unused amounts remaining in the testing and inspecting allowance to Owner by Change Order.

	1.10 ADJUSTMENT OF ALLOWANCES
	A. Allowance Adjustment: To adjust allowance amounts, prepare a Change Order proposal based on the difference between purchase amount and the allowance, multiplied by final measurement of work-in-place where applicable. If applicable, include reasonab...
	1. Include installation costs in purchase amount only where indicated as part of the allowance.
	2. If requested, prepare explanation and documentation to substantiate distribution of overhead costs and other margins claimed.
	3. Submit substantiation of a change in scope of work, if any, claimed in Change Orders related to unit-cost allowances.
	4. Owner reserves the right to establish the quantity of work-in-place by independent quantity survey, measure, or count.

	B. Submit claims for increased costs because of a change in scope or nature of the allowance described in the Contract Documents, whether for the purchase order amount or Contractor's handling, labor, installation, overhead, and profit.
	1. Do not include Contractor's or subcontractor's indirect expense in the Change Order cost amount unless it is clearly shown that the nature or extent of work has changed from what could have been foreseen from information in the Contract Documents.
	2. No change to Contractor's indirect expense is permitted for selection of higher- or lower-priced materials or systems of the same scope and nature as originally indicated.



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine products covered by an allowance promptly on delivery for damage or defects. Return damaged or defective products to manufacturer for replacement.

	3.2 PREPARATION
	A. Coordinate materials and their installation for each allowance with related materials and installations to ensure that each allowance item is completely integrated and interfaced with related work.

	3.3 SCHEDULE OF ALLOWANCES
	A. Lump Sum Allowance No. 1: Fire/Pressure Treated Wood Blocking Replacement: Include the sum of $1,000.00 (One-Thousand Dollars) for the replacement of existing wood blocking, cut to infill deteriorated and/or removed portions, as specified in Sectio...
	1. This allowance includes material cost receiving, handling, and installation and Contractor overhead and profit.
	2. Coordinate quantity allowance adjustment with corresponding unit-price requirements in Section 012200 "Unit Prices."

	B. Lump Sum Allowance No. 2: Pressure and Fire-Treated Plywood Roof Deck Replacement: Include the sum of $2,000.00 (Two-Thousand Dollars) for the replacement of existing plywood roof deck with new pressure and fire-treated Plywood roof sheathing, cut ...
	1. This allowance includes material cost receiving, handling, and installation and Contractor overhead and profit.
	2. Coordinate quantity allowance adjustment with corresponding unit-price requirements in Section 012200 "Unit Prices."

	C. Lump Sum Allowance No. 3: Fire-Treated Wood Roof Rafter Replacement: Include the sum of $2,000.00 (Two-Thousand Dollars) for the replacement of existing plywood roof rafters, cut to infill deteriorated and/or removed portions, as specified in Secti...
	1. This allowance includes material cost receiving, handling, and installation and Contractor overhead and profit.
	2. Coordinate quantity allowance adjustment with corresponding unit-price requirements in Section 012200 "Unit Prices."




	012200 Unit Prices 100%
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for unit prices.
	B. Related Requirements:
	1. Section 012600 "Contract Modification Procedures" for procedures for submitting and handling Change Orders.
	2. Section 014000 "Quality Requirements" for general testing and inspecting requirements.


	1.3 DEFINITIONS
	A. Unit price is an amount incorporated in the Agreement, applicable during the duration of the Work as a price per unit of measurement for materials, equipment, or services, or a portion of the Work, added to or deducted from the Contract Sum by appr...

	1.4 PROCEDURES
	A. Unit prices include all necessary material, plus cost for delivery, installation, insurance, applicable taxes, overhead, and profit.
	B. Measurement and Payment: See individual Specification Sections for work that requires establishment of unit prices. Methods of measurement and payment for unit prices are specified in those Sections.
	C. Owner reserves the right to reject Contractor's measurement of work-in-place that involves use of established unit prices and to have this work measured, at Owner's expense, by an independent surveyor acceptable to Contractor.
	D. List of Unit Prices: A schedule of unit prices is included in Part 3. Specification Sections referenced in the schedule contain requirements for materials described under each unit price.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 SCHEDULE OF UNIT PRICES
	A. A list of Unit Prices is included in the Bid Form.



	012300 Alternates 75%
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for alternates.

	1.3 DEFINITIONS
	A. Alternate: An amount proposed by bidders and stated on the Bid Form for certain work defined in the bidding requirements that may be added to or deducted from the base bid amount if Owner decides to accept a corresponding change either in the amoun...
	1. Alternates described in this Section are part of the Work only if enumerated in the Agreement.
	2. The cost or credit for each alternate is the net addition to or deduction from the Contract Sum to incorporate alternate into the Work. No other adjustments are made to the Contract Sum.


	1.4 PROCEDURES
	A. Coordination: Revise or adjust affected adjacent work as necessary to completely integrate work of the alternate into Project.
	1. Include as part of each alternate, miscellaneous devices, accessory objects, and similar items incidental to or required for a complete installation whether or not indicated as part of alternate.

	B. Notification: Immediately following award of the Contract, notify each party involved, in writing, of the status of each alternate. Indicate if alternates have been accepted, rejected, or deferred for later consideration. Include a complete descrip...
	C. Execute accepted alternates under the same conditions as other work of the Contract.
	D. Schedule: A schedule of alternates is included at the end of this Section. Specification Sections referenced in schedule contain requirements for materials necessary to achieve the work described under each alternate.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 SCHEDULE OF ALTERNATES
	A. ADD ALTERNATE NO. 1:  New Metal Grate: Add to the Base Bid the labor, materials and equipment to provide New Metal Grate for the full length of UBothU existing interior floor drainage troughs, as indicated in the Specifications and the Drawings.  T...
	B. ADD ALTERNATE NO. 2:  Repair Electrical Connection from Adjacent Garage to the Animal Control Facility: Add to the Base Bid the labor, materials and equipment to provide the replacement of both the wire and underground conduit. The City of Ansonia ...
	C. ADD ALTERNATE NO. 3:  Water Heater: Add to the Base Bid the labor, materials and equipment to provide a new water heater, as indicated in the Specifications and the Drawings. The Work includes the provision for all related architectural components ...
	D. ADD ALTERNATE NO. 4:  Air Conditioning Units:  Add to the Base Bid the labor, materials and equipment to provide new A/C units in both kennel area and new office addition, as indicated in the Specifications and the Drawings.  The Work includes the ...
	E. Voluntary Alternate No. 5: Voluntary alternate, prepared at the contractor's discretion, when an appreciable value is represented in the Owner's best interest, either "ADD" or "DEDUCT".  Include complete information in a separate narrative or propo...
	END OF SECTION 012300



	012500 Substitution Procedures 100%
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for substitutions.
	B. Related Sections:
	1. Section 016000 "Product Requirements" for requirements for submitting comparable product submittals for products by listed manufacturers.
	2. Divisions 02 through 49 Sections for specific requirements and limitations for substitutions.


	1.3 DEFINITIONS
	A. Substitutions:  Changes in products, materials, equipment, and methods of construction from those required by the Contract Documents and proposed by Contractor.
	1. Substitutions for Cause:  Changes proposed by Contractor that are required due to changed Project conditions, such as unavailability of product, regulatory changes, or unavailability of required warranty terms.
	2. Substitutions for Convenience:  Changes proposed by Contractor or Owner that are not required in order to meet other Project requirements but may offer advantage to Contractor or Owner.


	1.4 SUBMITTALS
	A. Substitution Requests:  Submit three (3) copies of each request for consideration.  Identify product or fabrication or installation method to be replaced.  Include Specification Section number and title and Drawing numbers and titles.
	1. Substitution Request Form:  Use CSI Form 13.1A.
	2. Documentation:  Show compliance with requirements for substitutions and the following, as applicable:
	a. Statement indicating why specified product or fabrication or installation cannot be provided, if applicable.
	b. Coordination information, including a list of changes or modifications needed to other parts of the Work and to construction performed by Owner and separate contractors, that will be necessary to accommodate proposed substitution.
	c. Detailed comparison of significant qualities of proposed substitution with those of the Work specified.  Include annotated copy of applicable specification section.  Significant qualities may include attributes such as performance, weight, size, du...
	d. Product Data, including drawings and descriptions of products and fabrication and installation procedures.
	e. Samples, where applicable or requested.
	f. Certificates and qualification data, where applicable or requested.
	g. List of similar installations for completed projects with project names and addresses and names and addresses of Architects and Owners.
	h. Material test reports from a qualified testing agency indicating and interpreting test results for compliance with requirements indicated.
	i. Research reports evidencing compliance with building code in effect for Project, from ICC-ES.
	j. Detailed comparison of Contractor's construction schedule using proposed substitution with products specified for the Work, including effect on the overall Contract Time.  If specified product or method of construction cannot be provided within the...
	k. Cost information, including a proposal of change, if any, in the Contract Sum.
	l. Contractor's certification that proposed substitution complies with requirements in the Contract Documents except as indicated in substitution request, is compatible with related materials, and is appropriate for applications indicated.
	m. Contractor's waiver of rights to additional payment or time that may subsequently become necessary because of failure of proposed substitution to produce indicated results.

	3. Architect's Action:  If necessary, Architect will request additional information or documentation for evaluation within seven (7) days of receipt of a request for substitution.  Architect will notify Contractor, through Construction Manager of acce...
	a. Forms of Acceptance:  Change Order, Construction Change Directive, or Architect's Supplemental Instructions for minor changes in the Work.
	b. Use product specified if Architect does not issue a decision on use of a proposed substitution within time allocated.



	1.5 QUALITY ASSURANCE
	A. Compatibility of Substitutions:  Investigate and document compatibility of proposed substitution with related products and materials.  Engage qualified testing agency to perform compatibility tests recommended by manufacturers.

	1.6 PROCEDURES
	A. Coordination:  Modify or adjust affected work as necessary to integrate work of the approved substitutions.


	PART 2 -  PRODUCTS
	2.1 SUBSTITUTIONS
	A. Substitutions for Cause:  Submit requests for substitution immediately upon discovery of need for change, but not later than fifteen (15) days prior to time required for preparation and review of related submittals.
	1. Conditions:  Architect will consider Contractor's request for substitution when the following conditions are satisfied.  If the following conditions are not satisfied, Architect will return requests without action, except to record noncompliance wi...
	a. Requested substitution is consistent with the Contract Documents and will produce indicated results.
	b. Substitution request is fully documented and properly submitted.
	c. Requested substitution will not adversely affect Contractor's construction schedule.
	d. Requested substitution has received necessary approvals of authorities having jurisdiction.
	e. Requested substitution is compatible with other portions of the Work.
	f. Requested substitution has been coordinated with other portions of the Work.
	g. Requested substitution provides specified warranty.
	h. If requested substitution involves more than one (1) contractor, requested substitution has been coordinated with other portions of the Work, is uniform and consistent, is compatible with other products, and is acceptable to all contractors involved.


	B. Substitutions for Convenience:  Architect will consider requests for substitution if received within sixty (60) days after the Notice to Proceed.  Requests received after that time may be considered or rejected at discretion of Architect.
	1. Conditions:  Architect will consider Contractor's request for substitution when the following conditions are satisfied.  If the following conditions are not satisfied, Architect will return requests without action, except to record noncompliance wi...
	a. Requested substitution offers Owner a substantial advantage in cost, time, energy conservation, or other considerations, after deducting additional responsibilities Owner must assume.  Owner's additional responsibilities may include compensation to...
	b. Requested substitution does not require extensive revisions to the Contract Documents.
	c. Requested substitution is consistent with the Contract Documents and will produce indicated results.
	d. Substitution request is fully documented and properly submitted.
	e. Requested substitution will not adversely affect Contractor's construction schedule.
	f. Requested substitution has received necessary approvals of authorities having jurisdiction.
	g. Requested substitution is compatible with other portions of the Work.
	h. Requested substitution has been coordinated with other portions of the Work.
	i. Requested substitution provides specified warranty.
	j. If requested substitution involves more than one (1) contractor, requested substitution has been coordinated with other portions of the Work, is uniform and consistent, is compatible with other products, and is acceptable to all contractors involved.




	PART 3 -  EXECUTION (Not Used)

	012600 Contract Modification Procedures 100%
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for handling and processing Contract modifications.
	B. Related Sections:
	1. Section 016000 "Product Requirements" for administrative procedures for handling requests for substitutions made after Contract award.


	1.3 MINOR CHANGES IN THE WORK
	A. Architect will issue, through Construction Manager supplemental instructions authorizing minor changes in the Work, not involving adjustment to the Contract Sum or the Contract Time, on AIA Document G710, "Architect's Supplemental Instructions."

	1.4 PROPOSAL REQUESTS
	A. Owner-Initiated Proposal Requests:  Architect will issue a detailed description of proposed changes in the Work that may require adjustment to the Contract Sum or the Contract Time.  If necessary, the description will include supplemental or revise...
	1. Proposal Requests issued by Architect are not instructions either to stop work in progress or to execute the proposed change.
	2. Within time specified in Proposal Request or twenty (20) days, when not otherwise specified, after receipt of Proposal Request, submit a quotation estimating cost adjustments to the Contract Sum and the Contract Time necessary to execute the change.
	a. Include a list of quantities of products required or eliminated and unit costs, with total amount of purchases and credits to be made.  If requested, furnish survey data to substantiate quantities.
	b. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade discounts.
	c. Include costs of labor and supervision directly attributable to the change.
	d. Include an updated Contractor's construction schedule that indicates the effect of the change, including, but not limited to, changes in activity duration, start and finish times, and activity relationship.  Use available total float before request...
	e. Quotation Form:  Use forms acceptable to Architect.


	B. Contractor-Initiated Proposals:  If latent or changed conditions require modifications to the Contract, Contractor may initiate a claim by submitting a request for a change to the Construction Manager.
	1. Include a statement outlining reasons for the change and the effect of the change on the Work.  Provide a complete description of the proposed change.  Indicate the effect of the proposed change on the Contract Sum and the Contract Time.
	2. Include a list of quantities of products required or eliminated and unit costs, with total amount of purchases and credits to be made.  If requested, furnish survey data to substantiate quantities.
	3. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade discounts.
	4. Include costs of labor and supervision directly attributable to the change.
	5. Include an updated Contractor's construction schedule that indicates the effect of the change, including, but not limited to, changes in activity duration, start and finish times, and activity relationship.  Use available total float before request...
	6. Comply with requirements in Section 012500 "Substitution Procedures" if the proposed change requires substitution of one product or system for product or system specified.
	7. Proposal Request Form:  Use form acceptable to Architect.


	1.5 CHANGE ORDER PROCEDURES
	A. On Owner's approval of a Proposal Request, Architect, through Construction Manager, will issue a Change Order for signatures of Owner and Contractor on AIA Document G701.

	1.6 CONSTRUCTION CHANGE DIRECTIVE
	A. Construction Change Directive: Architect, through Construction Manager, may issue a Construction Change Directive on AIA Document G714.  Construction Change Directive instructs Contractor to proceed with a change in the Work, for subsequent inclusi...
	1. Construction Change Directive contains a complete description of change in the Work.  It also designates method to be followed to determine change in the Contract Sum or the Contract Time.

	B. Documentation:  Maintain detailed records on a time and material basis of work required by the Construction Change Directive.
	1. After completion of change, submit an itemized account and supporting data necessary to substantiate cost and time adjustments to the Contract.



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)

	013100 Project Management and Coordination 100%
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative provisions for coordinating construction operations on Project including, but not limited to, the following:
	1. General coordination procedures.
	2. Coordination drawings.
	3. Requests for Information (RFIs).
	4. Project Web site.
	5. Project meetings.

	B. Each contractor shall participate in coordination requirements. Certain areas of responsibility are assigned to a specific contractor.
	C. Related Requirements:
	1. Section 017300 "Execution" for procedures for coordinating general installation and field-engineering services, including establishment of benchmarks and control points.
	2. Section 017700 "Closeout Procedures" for coordinating closeout of the Contract.


	1.3 DEFINITIONS
	A. RFI: Request from Owner, Architect, or Contractor seeking information required by or clarifications of the Contract Documents.

	1.4 INFORMATIONAL SUBMITTALS
	A. Subcontract List: Prepare a written summary identifying individuals or firms proposed for each portion of the Work, including those who are to furnish products or equipment fabricated to a special design. Use CSI Form 1.5A. Include the following in...
	1. Name, address, and telephone number of entity performing subcontract or supplying products.
	2. Number and title of related Specification Section(s) covered by subcontract.
	3. Drawing number and detail references, as appropriate, covered by subcontract.

	B. Key Personnel Names: Within 15  days of starting construction operations, submit a list of key personnel assignments, including superintendent and other personnel in attendance at Project site. Identify individuals and their duties and responsibili...
	1. Post copies of list in project meeting room, in temporary field office, on Project Web site, and by each temporary telephone. Keep list current at all times.


	1.5 GENERAL COORDINATION PROCEDURES
	A. Coordination: Coordinate construction operations included in different Sections of the Specifications to ensure efficient and orderly installation of each part of the Work. Coordinate construction operations, included in different Sections, that de...
	1. Schedule construction operations in sequence required to obtain the best results where installation of one part of the Work depends on installation of other components, before or after its own installation.
	2. Coordinate installation of different components to ensure maximum performance and accessibility for required maintenance, service, and repair.
	3. Make adequate provisions to accommodate items scheduled for later installation.

	B. Coordination: Each contractor shall coordinate its construction operations with those of other contractors and entities to ensure efficient and orderly installation of each part of the Work. Each contractor shall coordinate its operations with oper...
	1. Schedule construction operations in sequence required to obtain the best results where installation of one part of the Work depends on installation of other components, before or after its own installation.
	2. Coordinate installation of different components with other contractors to ensure maximum performance and accessibility for required maintenance, service, and repair.
	3. Make adequate provisions to accommodate items scheduled for later installation.

	C. Prepare memoranda for distribution to each party involved, outlining special procedures required for coordination. Include such items as required notices, reports, and list of attendees at meetings.
	1. Prepare similar memoranda for Owner and separate contractors if coordination of their Work is required.

	D. Administrative Procedures: Coordinate scheduling and timing of required administrative procedures with other construction activities and activities of other contractors to avoid conflicts and to ensure orderly progress of the Work. Such administrat...
	1. Preparation of Contractor's construction schedule.
	2. Preparation of the schedule of values.
	3. Installation and removal of temporary facilities and controls.
	4. Delivery and processing of submittals.
	5. Progress meetings.
	6. Preinstallation conferences.
	7. Project closeout activities.
	8. Startup and adjustment of systems.

	E. Conservation: Coordinate construction activities to ensure that operations are carried out with consideration given to conservation of energy, water, and materials. Coordinate use of temporary utilities to minimize waste.
	1. Salvage materials and equipment involved in performance of, but not actually incorporated into, the Work. See other Sections for disposition of salvaged materials that are designated as Owner's property.


	1.6 COORDINATION DRAWINGS
	A. Coordination Drawings, General: Prepare coordination drawings according to requirements in individual Sections, and additionally where installation is not completely shown on Shop Drawings, where limited space availability necessitates coordination...
	1. Content: Project-specific information, drawn accurately to a scale large enough to indicate and resolve conflicts. Do not base coordination drawings on standard printed data. Include the following information, as applicable:
	a. Use applicable Drawings as a basis for preparation of coordination drawings. Prepare sections, elevations, and details as needed to describe relationship of various systems and components.
	b. Coordinate the addition of trade-specific information to the coordination drawings by multiple contractors in a sequence that best provides for coordination of the information and resolution of conflicts between installed components before submitti...
	c. Indicate functional and spatial relationships of components of architectural, structural, civil, mechanical, and electrical systems.
	d. Indicate space requirements for routine maintenance and for anticipated replacement of components during the life of the installation.
	e. Show location and size of access doors required for access to concealed dampers, valves, and other controls.
	f. Indicate required installation sequences.
	g. Indicate dimensions shown on the Drawings. Specifically note dimensions that appear to be in conflict with submitted equipment and minimum clearance requirements. Provide alternate sketches to Architect indicating proposed resolution of such confli...


	B. Coordination Drawing Organization: Organize coordination drawings as follows:
	1. Floor Plans and Reflected Ceiling Plans: Show architectural and structural elements, and mechanical, plumbing, fire-protection, fire-alarm, and electrical Work. Show locations of visible ceiling-mounted devices relative to acoustical ceiling grid. ...
	2. Plenum Space: Indicate subframing for support of ceiling and wall systems, mechanical and electrical equipment, and related Work. Locate components within ceiling plenum to accommodate layout of light fixtures indicated on Drawings. Indicate areas ...
	3. Mechanical Rooms: Provide coordination drawings for mechanical rooms showing plans and elevations of mechanical, plumbing, fire-protection, fire-alarm, and electrical equipment.
	4. Structural Penetrations: Indicate penetrations and openings required for all disciplines.
	5. Slab Edge and Embedded Items: Indicate slab edge locations and sizes and locations of embedded items for metal fabrications, sleeves, anchor bolts, bearing plates, angles, door floor closers, slab depressions for floor finishes, curbs and housekeep...
	6. Mechanical and Plumbing Work: Show the following:
	a. Sizes and bottom elevations of ductwork, piping, and conduit runs, including insulation, bracing, flanges, and support systems.
	b. Dimensions of major components, such as dampers, valves, diffusers, access doors, cleanouts and electrical distribution equipment.
	c. Fire-rated enclosures around ductwork.

	7. Electrical Work: Show the following:
	a. Runs of vertical and horizontal conduit 4T1-1/4 inches4T8T (32 mm)8T in diameter and larger.
	b. Light fixture, exit light, emergency battery pack, smoke detector, and other fire-alarm locations.
	c. Panel board, switch board, switchgear, transformer, busway, generator, and motor control center locations.
	d. Location of pull boxes and junction boxes, dimensioned from column center lines.

	8. Fire-Protection System: Show the following:
	a. Locations of standpipes, mains piping, branch lines, pipe drops, and sprinkler heads.

	9. Review: Architect will review coordination drawings to confirm that the Work is being coordinated, but not for the details of the coordination, which are Contractor's responsibility. If Architect determines that coordination drawings are not being ...
	10. Coordination Drawing Prints: Prepare coordination drawing prints according to requirements in Section 013300 "Submittal Procedures."


	1.7 REQUESTS FOR INFORMATION (RFIs)
	A. General: Immediately on discovery of the need for additional information or interpretation of the Contract Documents, Contractor shall prepare and submit an RFI in the form specified.
	1. Architect will return RFIs submitted to Architect by other entities controlled by Contractor with no response.
	2. Coordinate and submit RFIs in a prompt manner so as to avoid delays in Contractor's work or work of subcontractors.

	B. Content of the RFI: Include a detailed, legible description of item needing information or interpretation and the following:
	1. Project name.
	2. Project number.
	3. Date.
	4. Name of Contractor.
	5. Name of Architect.
	6. RFI number, numbered sequentially.
	7. RFI subject.
	8. Specification Section number and title and related paragraphs, as appropriate.
	9. Drawing number and detail references, as appropriate.
	10. Field dimensions and conditions, as appropriate.
	11. Contractor's suggested resolution. If Contractor's suggested resolution impacts the Contract Time or the Contract Sum, Contractor shall state impact in the RFI.
	12. Contractor's signature.
	13. Attachments: Include sketches, descriptions, measurements, photos, Product Data, Shop Drawings, coordination drawings, and other information necessary to fully describe items needing interpretation.
	a. Include dimensions, thicknesses, structural grid references, and details of affected materials, assemblies, and attachments on attached sketches.


	C. RFI Forms: AIA Document G716.
	1. Attachments shall be electronic files in Adobe Acrobat PDF format.

	D. Architect's Action: Architect will review each RFI, determine action required, and respond. Allow seven working days for Architect's response for each RFI. RFIs received by Architect after 1:00 p.m. will be considered as received the following work...
	1. The following Contractor-generated RFIs will be returned without action:
	a. Requests for approval of submittals.
	b. Requests for approval of substitutions.
	c. Requests for approval of Contractor's means and methods.
	d. Requests for coordination information already indicated in the Contract Documents.
	e. Requests for adjustments in the Contract Time or the Contract Sum.
	f. Requests for interpretation of Architect's actions on submittals.
	g. Incomplete RFIs or inaccurately prepared RFIs.

	2. Architect's action may include a request for additional information, in which case Architect's time for response will date from time of receipt of additional information.
	3. Architect's action on RFIs that may result in a change to the Contract Time or the Contract Sum may be eligible for Contractor to submit Change Proposal according to Section 012600 "Contract Modification Procedures."
	a. If Contractor believes the RFI response warrants change in the Contract Time or the Contract Sum, notify Architect in writing within 10 days of receipt of the RFI response.


	E. RFI Log: Prepare, maintain, and submit a tabular log of RFIs organized by the RFI number. Submit log weekly. Use CSI Log Form 13.2B. Include the following: Software log with not less than the following:
	1. Project name.
	2. Name and address of Contractor.
	3. Name and address of Architect.
	4. RFI number including RFIs that were returned without action or withdrawn.
	5. RFI description.
	6. Date the RFI was submitted.
	7. Date Architect's response was received.

	F. On receipt of Architect's action, update the RFI log and immediately distribute the RFI response to affected parties. Review response and notify Architect within seven  days if Contractor disagrees with response.
	1. Identification of related Minor Change in the Work, Construction Change Directive, and Proposal Request, as appropriate.
	2. Identification of related Field Order, Work Change Directive, and Proposal Request, as appropriate.


	1.8 PROJECT WEB SITE
	A. Use Owner's Project Web site for purposes of hosting and managing project communication and documentation until Final Completion. Project Web site shall include the following functions:
	1. Project directory.
	2. Project correspondence.
	3. Meeting minutes.
	4. Contract modifications forms and logs.
	5. RFI forms and logs.
	6. Task and issue management.
	7. Photo documentation.
	8. Schedule and calendar management.
	9. Submittals forms and logs.
	10. Payment application forms.
	11. Drawing and specification document hosting, viewing, and updating.
	12. Online document collaboration.
	13. Reminder and tracking functions.
	14. Archiving functions.

	B. Provide up to seven  Project Web site user licenses for use of the Owner, Architect, and Architect's consultants. Provide eight hours of software training at Architect's office for Project Web site users.
	C. On completion of Project, provide one  complete archive copy(ies) of Project Web site files to Owner and to Architect in a digital storage format acceptable to Architect.
	D. Provide one of the following Project Web site software packages under their current published licensing agreements:
	1. Autodesk, Buzzsaw.
	2. Autodesk, Constructware.
	3. Meridian Systems, Prolog

	E. Contractor, subcontractors, and other parties granted access by Contractor to Project Web site shall execute a data licensing agreement in the form of AIA Document C106.

	1.9 PROJECT MEETINGS
	A. General: Schedule and conduct meetings and conferences at Project site unless otherwise indicated.
	1. Attendees: Inform participants and others involved, and individuals whose presence is required, of date and time of each meeting. Notify Owner and Architect of scheduled meeting dates and times.
	2. Agenda: Prepare the meeting agenda. Distribute the agenda to all invited attendees.
	3. Minutes: Entity responsible for conducting meeting will record significant discussions and agreements achieved. Distribute the meeting minutes to everyone concerned, including Owner and Architect, within three days of the meeting.

	B. Preconstruction Conference: Architect will schedule and conduct a preconstruction conference before starting construction, at a time convenient to Owner and Architect, but no later than 15  days after execution of the Agreement.
	1. Conduct the conference to review responsibilities and personnel assignments.
	2. Attendees: Authorized representatives of Owner, Architect, and their consultants; Contractor and its superintendent; major subcontractors; suppliers; and other concerned parties shall attend the conference. Participants at the conference shall be f...
	3. Agenda: Discuss items of significance that could affect progress, including the following:
	a. Tentative construction schedule.
	b. Phasing.
	c. Critical work sequencing and long-lead items.
	d. Designation of key personnel and their duties.
	e. Lines of communications.
	f. Procedures for processing field decisions and Change Orders.
	g. Procedures for RFIs.
	h. Procedures for testing and inspecting.
	i. Procedures for processing Applications for Payment.
	j. Distribution of the Contract Documents.
	k. Submittal procedures.
	l. Sustainable design requirements.
	m. Preparation of record documents.
	n. Use of the premises and existing building.
	o. Work restrictions.
	p. Working hours.
	q. Owner's occupancy requirements.
	r. Responsibility for temporary facilities and controls.
	s. Procedures for moisture and mold control.
	t. Procedures for disruptions and shutdowns.
	u. Construction waste management and recycling.
	v. Parking availability.
	w. Office, work, and storage areas.
	x. Equipment deliveries and priorities.
	y. First aid.
	z. Security.
	aa. Progress cleaning.

	4. Minutes: Entity responsible for conducting meeting will record and distribute meeting minutes.

	C. Preinstallation Conferences: Conduct a preinstallation conference at Project site before each construction activity that requires coordination with other construction.
	1. Attendees: Installer and representatives of manufacturers and fabricators involved in or affected by the installation and its coordination or integration with other materials and installations that have preceded or will follow, shall attend the mee...
	2. Agenda: Review progress of other construction activities and preparations for the particular activity under consideration, including requirements for the following:
	a. Contract Documents.
	b. Options.
	c. Related RFIs.
	d. Related Change Orders.
	e. Purchases.
	f. Deliveries.
	g. Submittals.
	h. Sustainable design requirements.
	i. Review of mockups.
	j. Possible conflicts.
	k. Compatibility requirements.
	l. Time schedules.
	m. Weather limitations.
	n. Manufacturer's written instructions.
	o. Warranty requirements.
	p. Compatibility of materials.
	q. Acceptability of substrates.
	r. Temporary facilities and controls.
	s. Space and access limitations.
	t. Regulations of authorities having jurisdiction.
	u. Testing and inspecting requirements.
	v. Installation procedures.
	w. Coordination with other work.
	x. Required performance results.
	y. Protection of adjacent work.
	z. Protection of construction and personnel.

	3. Record significant conference discussions, agreements, and disagreements, including required corrective measures and actions.
	4. Reporting: Distribute minutes of the meeting to each party present and to other parties requiring information.
	5. Do not proceed with installation if the conference cannot be successfully concluded. Initiate whatever actions are necessary to resolve impediments to performance of the Work and reconvene the conference at earliest feasible date.

	D. Project Closeout Conference: Schedule and conduct a project closeout conference, at a time convenient to Owner and Architect, but no later than 90 days prior to the scheduled date of Substantial Completion.
	1. Conduct the conference to review requirements and responsibilities related to Project closeout.
	2. Attendees: Authorized representatives of Owner, Architect, and their consultants; Contractor and its superintendent; major subcontractors; suppliers; and other concerned parties shall attend the meeting. Participants at the meeting shall be familia...
	3. Agenda: Discuss items of significance that could affect or delay Project closeout, including the following:
	a. Preparation of record documents.
	b. Procedures required prior to inspection for Substantial Completion and for final inspection for acceptance.
	c. Submittal of written warranties.
	d. Requirements for completing sustainable design documentation.
	e. Requirements for preparing operations and maintenance data.
	f. Requirements for delivery of material samples, attic stock, and spare parts.
	g. Requirements for demonstration and training.
	h. Preparation of Contractor's punch list.
	i. Procedures for processing Applications for Payment at Substantial Completion and for final payment.
	j. Submittal procedures.
	k. Coordination of separate contracts.
	l. Owner's partial occupancy requirements.
	m. Installation of Owner's furniture, fixtures, and equipment.
	n. Responsibility for removing temporary facilities and controls.

	4. Minutes: Entity conducting meeting will record and distribute meeting minutes.

	E. Progress Meetings: Conduct progress meetings at weekly intervals.
	1. Coordinate dates of meetings with preparation of payment requests.
	2. Attendees: In addition to representatives of Owner and Architect, each contractor, subcontractor, supplier, and other entity concerned with current progress or involved in planning, coordination, or performance of future activities shall be represe...
	3. Agenda: Review and correct or approve minutes of previous progress meeting. Review other items of significance that could affect progress. Include topics for discussion as appropriate to status of Project.
	a. Contractor's Construction Schedule: Review progress since the last meeting. Determine whether each activity is on time, ahead of schedule, or behind schedule, in relation to Contractor's construction schedule. Determine how construction behind sche...
	1) Review schedule for next period.

	b. Review present and future needs of each entity present, including the following:
	1) Interface requirements.
	2) Sequence of operations.
	3) Resolution of BIM component conflicts.
	4) Status of submittals.
	5) Status of sustainable design documentation.
	6) Deliveries.
	7) Off-site fabrication.
	8) Access.
	9) Site utilization.
	10) Temporary facilities and controls.
	11) Progress cleaning.
	12) Quality and work standards.
	13) Status of correction of deficient items.
	14) Field observations.
	15) Status of RFIs.
	16) Status of proposal requests.
	17) Pending changes.
	18) Status of Change Orders.
	19) Pending claims and disputes.
	20) Documentation of information for payment requests.


	4. Minutes: Entity responsible for conducting the meeting will record and distribute the meeting minutes to each party present and to parties requiring information.
	a. Schedule Updating: Revise Contractor's construction schedule after each progress meeting where revisions to the schedule have been made or recognized. Issue revised schedule concurrently with the report of each meeting.


	F. Coordination Meetings: Project Coordinator will conduct Project coordination meetings at weekly intervals. Project coordination meetings are in addition to specific meetings held for other purposes, such as progress meetings and preinstallation con...
	1. Attendees: In addition to representatives of Owner and Architect, each contractor, subcontractor, supplier, and other entity concerned with current progress or involved in planning, coordination, or performance of future activities shall be represe...
	2. Agenda: Review and correct or approve minutes of the previous coordination meeting. Review other items of significance that could affect progress. Include topics for discussion as appropriate to status of Project.
	a. Combined Contractor's Construction Schedule: Review progress since the last coordination meeting. Determine whether each contract is on time, ahead of schedule, or behind schedule, in relation to combined Contractor's construction schedule. Determi...
	b. Schedule Updating: Revise combined Contractor's construction schedule after each coordination meeting where revisions to the schedule have been made or recognized. Issue revised schedule concurrently with report of each meeting.
	c. Review present and future needs of each contractor present, including the following:
	1) Interface requirements.
	2) Sequence of operations.
	3) Resolution of BIM component conflicts.
	4) Status of submittals.
	5) Deliveries.
	6) Off-site fabrication.
	7) Access.
	8) Site utilization.
	9) Temporary facilities and controls.
	10) Work hours.
	11) Hazards and risks.
	12) Progress cleaning.
	13) Quality and work standards.
	14) Change Orders.


	3. Reporting: Record meeting results and distribute copies to everyone in attendance and to others affected by decisions or actions resulting from each meeting.



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)

	013300 Submittal Procedures 100%
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes requirements for the submittal schedule and administrative and procedural requirements for submitting Shop Drawings, Product Data, Samples, and other submittals.
	B. Related Sections:
	1. Section 017823 "Operation and Maintenance Data" for submitting operation and maintenance manuals.
	2. Section 017839 "Project Record Documents" for submitting record Drawings, record Specifications, and record Product Data.


	1.3 DEFINITIONS
	A. Action Submittals:  Written and graphic information and physical samples that require Architect's and Construction Manager’s responsive action.  Action submittals are those submittals indicated in individual Specification Sections as action submitt...
	B. Informational Submittals:  Written and graphic information and physical samples that do not require Architect's and Construction Manager’s responsive action.  Submittals may be rejected for not complying with requirements.  Informational submittals...
	C. File Transfer Protocol (FTP):  Communications protocol that enables transfer of files to and from another computer over a network and that serves as the basis for standard Internet protocols.  An FTP site is a portion of a network located outside o...
	D. Portable Document Format (PDF):  An open standard file format licensed by Adobe Systems used for representing documents in a device-independent and display resolution-independent fixed-layout document format.

	1.4 ACTION SUBMITTALS
	A. Submittal Schedule:  Submit a schedule of submittals, arranged in chronological order by dates required by construction schedule.  Include time required for review, ordering, manufacturing, fabrication, and delivery when establishing dates.  Includ...
	1. Coordinate submittal schedule with list of subcontracts, the schedule of values, and Contractor's construction schedule.
	2. Initial Submittal:  Submit concurrently with start-up construction schedule.  Include submittals required during the first sixty (60) days of construction.  List those submittals required to maintain orderly progress of the Work and those required ...
	3. Final Submittal:  Submit concurrently with the first complete submittal of Contractor's construction schedule.
	a. Submit revised submittal schedule to reflect changes in current status and timing for submittals.

	4. Format:  Arrange the following information in a tabular format:
	a. Scheduled date for first submittal.
	b. Specification Section number and title.
	c. Submittal Category:  Action, informational.
	d. Name of subcontractor.
	e. Description of the Work covered.
	f. Scheduled date for Architect's and Construction Manager’s final release or approval.
	g. Scheduled dates for purchasing.
	h. Scheduled dates for installation.



	1.5 SUBMITTAL ADMINISTRATIVE REQUIREMENTS
	A. Architect's Digital Data Files:  Electronic copies of CAD Drawings of the Contract Drawings will UnotU be provided by Architect for Contractor's use in preparing submittals unless requested and Architect’s user agreement properly completed.
	B. Coordination:  Coordinate preparation and processing of submittals with performance of construction activities.
	1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other submittals, and related activities that require sequential activity.
	2. Submit all submittal items required for each Specification Section concurrently unless partial submittals for portions of the Work are indicated on approved submittal schedule.
	3. Submit action submittals and informational submittals required by the same Specification Section as separate packages under separate transmittals.
	4. Coordinate transmittal of different types of submittals for related parts of the Work so processing will not be delayed because of need to review submittals concurrently for coordination.
	a. Architect and Construction Manager reserve the right to withhold action on a submittal requiring coordination with other submittals until related submittals are received.


	C. Processing Time:  Allow time for submittal review, including time for resubmittals, as follows.  Time for review shall commence on Architect's receipt of submittal.  No extension of the Contract Time will be authorized because of failure to transmi...
	1. Initial Review:  Allow ten (10) days for initial review of each submittal.  Allow additional time if coordination with subsequent submittals is required.  Architect or Construction Manager will advise Contractor when a submittal being processed mus...
	2. Resubmittal Review:  Allow ten (10) days for review of each resubmittal.
	3. Sequential Review:  Where sequential review of submittals by Architect's consultants, Owner, or other parties is indicated, allow fifteen (15) days for initial review of each submittal.

	D. Identification and Information:  Place a permanent label or title block on each paper copy submittal item for identification.
	1. Indicate name of firm or entity that prepared each submittal on label or title block.
	2. Provide a space on label or beside title block to record Contractor's review and approval markings and action taken by Architect.
	3. Include the following information for processing and recording action taken:
	a. Project name.
	b. Date.
	c. Name of Architect.
	d. Name of Contractor.
	e. Name of subcontractor.
	f. Name of supplier.
	g. Name of manufacturer.
	h. Submittal number or other unique identifier, including revision identifier.
	1) Submittal number shall use Specification Section number followed by a decimal point and then a sequential number (e.g., 061000.01).  Resubmittals shall include an alphabetic suffix after another decimal point (e.g., 061000.01.A).

	i. Number and title of appropriate Specification Section.
	j. Drawing number and detail references, as appropriate.
	k. Location(s) where product is to be installed, as appropriate.
	l. Other necessary identification.


	E. Identification and Information:  Identify and incorporate information in each electronic submittal file as follows:
	1. Assemble complete submittal package into a single indexed file with links enabling navigation to each item.
	2. Name file with submittal number or other unique identifier, including revision identifier.
	a. File name shall use project identifier and Specification Section number followed by a decimal point and then a sequential number (e.g., LNHS-061000.01).  Resubmittals shall include an alphabetic suffix after another decimal point (e.g., LNHS-061000...

	3. Provide means for insertion to permanently record Contractor's review and approval markings and action taken by Architect.
	4. Include the following information on an inserted cover sheet:
	a. Project name.
	b. Date.
	c. Name and address of Architect.
	d. Name of Contractor.
	e. Name of firm or entity that prepared submittal.
	f. Name of subcontractor.
	g. Name of supplier.
	h. Name of manufacturer.
	i. Number and title of appropriate Specification Section.
	j. Drawing number and detail references, as appropriate.
	k. Location(s) where product is to be installed, as appropriate.
	l. Related physical samples submitted directly.
	m. Other necessary identification.

	5. Include the following information as keywords in the electronic file metadata:
	a. Project name.
	b. Number and title of appropriate Specification Section.
	c. Manufacturer name.
	d. Product name.


	F. Options:  Identify options requiring selection by the Architect.
	G. Deviations:  Identify deviations from the Contract Documents on submittals.
	H. Additional Paper Copies:  Unless additional copies are required for final submittal, and unless Architect observes noncompliance with provisions in the Contract Documents, initial submittal may serve as final submittal.
	I. Transmittal:  Assemble each submittal individually and appropriately for transmittal and handling.  Transmit each submittal using a transmittal form.  Architect will return submittals, without review received from sources other than Contractor.
	1. Transmittal Form:  Provide locations on form for the following information:
	a. Project name.
	b. Date.
	c. Destination (To:).
	d. Source (From:).
	e. Names of subcontractor, manufacturer, and supplier.
	f. Category and type of submittal.
	g. Submittal purpose and description.
	h. Specification Section number and title.
	i. Indication of full or partial submittal.
	j. Drawing number and detail references, as appropriate.
	k. Transmittal number, numbered consecutively.
	l. Submittal and transmittal distribution record.
	m. Remarks.
	n. Signature of transmitter.

	2. On an attached separate sheet, prepared on Contractor's letterhead, record relevant information, requests for data, revisions other than those requested by Architect on previous submittals, and deviations from requirements in the Contract Documents...

	J. Resubmittals:  Make resubmittals in same form and number of copies as initial submittal.
	1. Note date and content of previous submittal.
	2. Note date and content of revision in label or title block and clearly indicate extent of revision.
	3. Resubmit submittals until they are marked with approval notation from Architect's and Construction Manager’s action stamp.

	K. Distribution:  Furnish copies of final submittals to manufacturers, subcontractors, suppliers, fabricators, installers, authorities having jurisdiction, and others as necessary for performance of construction activities.  Show distribution on trans...
	L. Use for Construction:  Use only final submittals that are marked with approval notation from Architect's and Construction Manager’s action stamp.


	PART 2 -  PRODUCTS
	2.1 SUBMITTAL PROCEDURES
	A. General Submittal Procedure Requirements:  Prepare and submit submittals required by individual Specification Sections.  Types of submittals are indicated in individual Specification Sections.
	1. Submit electronic submittals via email as PDF electronic files.
	a. Architect, through Construction Manager, will return annotated file.  Annotate and retain one (1) copy of file as an electronic Project record document file.

	2. Certificates and Certifications Submittals:  Provide a statement (attached) that includes signature of entity responsible for preparing certification.  Certificates and certifications shall be signed by an officer or other individual authorized to ...
	a. Provide a digital signature with digital certificate on electronically-submitted certificates and certifications where indicated.
	b. Provide a notarized statement on original paper copy certificates and certifications where indicated.

	3. Test and Inspection Reports Submittals:  Comply with requirements specified in Section 014000 "Quality Requirements."

	B. Product Data:  Collect information into a single submittal for each element of construction and type of product or equipment.
	1. If information must be specially prepared for submittal because standard published data are not suitable for use, submit as Shop Drawings, not as Product Data.
	2. Mark each copy of each submittal to show which products and options are applicable.
	3. Include the following information, as applicable:
	a. Manufacturer's catalog cuts.
	b. Manufacturer's product specifications.
	c. Standard color charts.
	d. Statement of compliance with specified referenced standards.
	e. Testing by recognized testing agency.
	f. Application of testing agency labels and seals.
	g. Notation of coordination requirements.
	h. Availability and delivery time information.

	4. For equipment, include the following in addition to the above, as applicable:
	a. Wiring diagrams showing factory-installed wiring.
	b. Printed performance curves.
	c. Operational range diagrams.
	d. Clearances required to other construction, if not indicated on accompanying Shop Drawings.

	5. Submit Product Data before or concurrent with Samples.

	C. Shop Drawings:  Prepare Project-specific information, drawn accurately to scale.  Do not base Shop Drawings on reproductions of the Contract Documents or standard printed data.
	1. Preparation:  Fully illustrate requirements in the Contract Documents.  Include the following information, as applicable:
	a. Identification of products.
	b. Schedules.
	c. Compliance with specified standards.
	d. Notation of coordination requirements.
	e. Notation of dimensions established by field measurement.
	f. Relationship and attachment to adjoining construction clearly indicated.
	g. Seal and signature of professional engineer if specified.

	2. Sheet Size:  Except for templates, patterns, and similar full-size drawings, submit Shop Drawings on sheets at least 4T8½ by 11 inches4T but no larger than 4T30 by 42 inches4T.

	D. Samples:  Submit Samples for review of kind, color, pattern, and texture for a check of these characteristics with other elements and for a comparison of these characteristics between submittal and actual component as delivered and installed.
	1. Transmit Samples that contain multiple, related components such as accessories together in one (1) submittal package.
	2. Identification:  Attach label on unexposed side of Samples that includes the following:
	a. Generic description of Sample.
	b. Product name and name of manufacturer.
	c. Sample source.
	d. Number and title of applicable Specification Section.

	3. Disposition:  Maintain sets of approved Samples at Project site, available for quality-control comparisons throughout the course of construction activity.  Sample sets may be used to determine final acceptance of construction associated with each set.
	a. Samples that may be incorporated into the Work are indicated in individual Specification Sections.  Such Samples must be in an undamaged condition at time of use.
	b. Samples not incorporated into the Work, or otherwise designated as Owner's property, are the property of Contractor.


	E. Product Schedule:  As required in individual Specification Sections, prepare a written summary indicating types of products required for the Work and their intended location.  Include the following information in tabular form:
	1. Type of product.  Include unique identifier for each product indicated in the Contract Documents.
	2. Manufacturer and product name, and model number if applicable.
	3. Number and name of room or space.
	4. Location within room or space.

	F. Subcontract List:  Prepare a written summary identifying individuals or firms proposed for each portion of the Work, including those who are to furnish products or equipment fabricated to a special design. Include the following information in tabul...
	1. Name, address, and telephone number of entity performing subcontract or supplying products.
	2. Number and title of related Specification Section(s) covered by subcontract.
	3. Drawing number and detail references, as appropriate, covered by subcontract.

	G. Qualification Data:  Prepare written information that demonstrates capabilities and experience of firm or person.  Include lists of completed projects with project names and addresses, contact information of Architects and Owners, and other informa...
	H. Welding Certificates:  Prepare written certification that welding procedures and personnel comply with requirements in the Contract Documents.  Submit record of Welding Procedure Specification and Procedure Qualification Record on American Welding ...
	I. Installer Certificates:  Submit written statements on manufacturer's letterhead certifying that Installer complies with requirements in the Contract Documents and, where required, is authorized by manufacturer for this specific Project.
	J. Manufacturer Certificates:  Submit written statements on manufacturer's letterhead certifying that manufacturer complies with requirements in the Contract Documents.  Include evidence of manufacturing experience where required.
	K. Product Certificates:  Submit written statements on manufacturer's letterhead certifying that product complies with requirements in the Contract Documents.
	L. Material Certificates:  Submit written statements on manufacturer's letterhead certifying that material complies with requirements in the Contract Documents.
	M. Material Test Reports:  Submit reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting test results of material for compliance with requirements in the Contract Documents.
	N. Product Test Reports:  Submit written reports indicating current product produced by manufacturer complies with requirements in the Contract Documents.  Base reports on evaluation of tests performed by manufacturer and witnessed by a qualified test...
	O. Research Reports:  Submit written evidence, from a model code organization acceptable to authorities having jurisdiction, that product complies with building code in effect for Project.  Include the following information:
	1. Name of evaluation organization.
	2. Date of evaluation.
	3. Time period when report is in effect.
	4. Product and manufacturers' names.
	5. Description of product.
	6. Test procedures and results.
	7. Limitations of use.

	P. Schedule of Tests and Inspections:  Comply with requirements specified in Section 014000 "Quality Requirements."
	Q. Preconstruction Test Reports:  Submit reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting results of tests performed before installation of product, for compliance with performance requireme...
	R. Compatibility Test Reports:  Submit reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting results of compatibility tests performed before installation of product.  Include written recommendati...
	S. Field Test Reports:  Submit reports indicating and interpreting results of field tests performed either during installation of product or after product is installed in its final location, for compliance with requirements in the Contract Documents.
	T. Maintenance Data:  Comply with requirements specified in Section 017823 "Operation and Maintenance Data."


	PART 3 -  EXECUTION
	3.1 CONTRACTOR'S REVIEW
	A. Action and Informational Submittals:  Review each submittal and check for coordination with other Work of the Contract and for compliance with the Contract Documents.  Note corrections and field dimensions.  Mark with approval stamp before submitti...
	B. Approval Stamp:  Stamp each submittal with a uniform, approval stamp.  Include Project name and location, submittal number, Specification Section title and number, name of reviewer, date of Contractor's approval, and statement certifying that submi...

	3.2 ARCHITECT'S AND CONSTRUCTION MANAGER’S ACTION
	A. General:  Architect and Construction Manager will not review submittals that do not bear Contractor's approval stamp and will return them without action.
	B. Action Submittals:  Architect and Construction Manager will review each submittal, make marks to indicate corrections or modifications required, and return it.  Architect and Construction Manager will stamp each submittal with an action stamp and w...
	C. Informational Submittals:  Architect and Construction Manager will review each submittal and will not return it, or will return it if it does not comply with requirements.  Architect and Construction Manager will forward each submittal to appropria...
	D. Partial submittals prepared for a portion of the Work will be reviewed when use of partial submittals has received prior approval from Architect and Construction Manager.
	E. Incomplete submittals are not acceptable, will be considered nonresponsive, and will be returned without review.
	F. Submittals not required by the Contract Documents may not be reviewed and may be discarded.



	014000 Quality Requirements 100%
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for quality assurance and quality control.
	B. Testing and inspecting services are required to verify compliance with requirements specified or indicated.  These services do not relieve Contractor of responsibility for compliance with the Contract Document requirements.
	1. Specific quality-assurance and -control requirements for individual construction activities are specified in the Sections that specify those activities.  Requirements in those Sections may also cover production of standard products.
	2. Specified tests, inspections, and related actions do not limit Contractor's other quality-assurance and -control procedures that facilitate compliance with the Contract Document requirements.
	3. Requirements for Contractor to provide quality-assurance and -control services required by Architect, Owner, Construction Manager or authorities having jurisdiction are not limited by provisions of this Section.

	C. Related Sections:
	1. Divisions 02 through 49 Sections for specific test and inspection requirements.


	1.3 DEFINITIONS
	A. Quality-Assurance Services:  Activities, actions, and procedures performed before and during execution of the Work to guard against defects and deficiencies and substantiate that proposed construction will comply with requirements.
	B. Quality-Control Services:  Tests, inspections, procedures, and related actions during and after execution of the Work to evaluate that actual products incorporated into the Work and completed construction comply with requirements.  Services do not ...
	C. Mockups:  Full size physical assemblies that are constructed on-site.  Mockups are constructed to verify selections made under sample submittals; to demonstrate aesthetic effects and, where indicated, qualities of materials and execution; to review...
	1. Laboratory Mockups:  Full-size, physical assemblies constructed at testing facility to verify performance characteristics.
	2. Integrated Exterior Mockups:  Mockups of the exterior envelope erected separately from the building but on the project site, consisting of multiple products, assemblies and subassemblies.
	3. Room Mockups:  Mockups of typical interior spaces complete with wall, floor, and ceiling finishes, doors, windows, millwork, casework, specialties, furnishings and equipment, and lighting.

	D. Preconstruction Testing:  Tests and inspections performed specifically for the Project before products and materials are incorporated into the Work to verify performance or compliance with specified criteria.
	E. Product Testing:  Tests and inspections that are performed by an NRTL, an NVLAP, or a testing agency qualified to conduct product testing and acceptable to authorities having jurisdiction, to establish product performance and compliance with specif...
	F. Source Quality-Control Testing:  Tests and inspections that are performed at the source, i.e., plant, mill, factory, or shop.
	G. Field Quality-Control Testing:  Tests and inspections that are performed on-site for installation of the Work and for completed Work.
	H. Testing Agency:  An entity engaged to perform specific tests, inspections, or both.  Testing laboratory shall mean the same as testing agency.
	I. Installer/Applicator/Erector:  Contractor or another entity engaged by Contractor as an employee, Subcontractor, or Sub-subcontractor, to perform a particular construction operation, including installation, erection, application, and similar operat...
	1. Use of trade-specific terminology in referring to a trade or entity does not require that certain construction activities be performed by accredited or unionized individuals, or that requirements specified apply exclusively to specific trade or tra...

	J. Experienced:  When used with an entity or individual, "experienced" means having successfully completed a minimum of five (5) previous projects similar in nature, size, and extent to this Project; being familiar with special requirements indicated;...

	1.4 CONFLICTING REQUIREMENTS
	A. Referenced Standards:  If compliance with two (2) or more standards is specified and the standards establish different or conflicting requirements for minimum quantities or quality levels, comply with the most stringent requirement.  Refer conflict...
	B. Minimum Quantity or Quality Levels:  The quantity or quality level shown or specified shall be the minimum provided or performed.  The actual installation may comply exactly with the minimum quantity or quality specified, or it may exceed the minim...

	1.5 ACTION SUBMITTALS
	A. Shop Drawings:  For mockups, provide plans, sections, and elevations, indicating materials and size of mockup construction.
	1. Indicate manufacturer and model number of individual components.
	2. Provide axonometric drawings for conditions difficult to illustrate in two (2) dimensions.


	1.6 INFORMATIONAL SUBMITTALS
	A. Contractor's Quality-Control Plan:  For quality-assurance and quality-control activities and responsibilities.
	B. Contractor's Quality-Control Manager Qualifications:  For supervisory personnel.
	C. Contractor's Statement of Responsibility:  When required by authorities having jurisdiction, submit copy of written statement of responsibility sent to authorities having jurisdiction before starting work on the following systems.
	1. Seismic-force resisting system, designated seismic system, or component listed in the designated seismic system quality assurance plan prepared by the Architect.

	D. Testing Agency Qualifications:  For testing agencies specified in "Quality Assurance" Article to demonstrate their capabilities and experience.  Include proof of qualifications in the form of a recent report on the inspection of the testing agency ...
	E. Schedule of Tests and Inspections:  Prepare in tabular form and include the following:
	1. Specification Section number and title.
	2. Entity responsible for performing tests and inspections.
	3. Description of test and inspection.
	4. Identification of applicable standards.
	5. Identification of test and inspection methods.
	6. Number of tests and inspections required.
	7. Time schedule or time span for tests and inspections.
	8. Requirements for obtaining samples.
	9. Unique characteristics of each quality-control service.


	1.7 CONTRACTOR'S QUALITY-CONTROL PLAN
	A. Quality-Control Plan, General:  Submit quality-control plan within ten (10) days of Notice to Proceed, and not less than five (5) days prior to preconstruction conference.  Submit in format acceptable to Architect.  Identify personnel, procedures, ...
	B. Quality-Control Personnel Qualifications:  Engage qualified full-time personnel trained and experienced in managing and executing quality-assurance and quality-control procedures similar in nature and extent to those required for Project.
	1. Project quality-control manager shall UnotU have other Project responsibilities.

	C. Submittal Procedure:  Describe procedures for ensuring compliance with requirements through review and management of submittal process.  Indicate qualifications of personnel responsible for submittal review.
	D. Testing and Inspection:  Include in quality-control plan a comprehensive schedule of Work requiring testing or inspection, including the following:
	1. Contractor-performed tests and inspections including subcontractor-performed tests and inspections.  Include required tests and inspections and Contractor-elected tests and inspections.
	2. Special inspections required by authorities having jurisdiction and indicated on the "Statement of Special Inspections."
	3. Owner-performed tests and inspections indicated in the Contract Documents.

	E. Continuous Inspection of Workmanship:  Describe process for continuous inspection during construction to identify and correct deficiencies in workmanship in addition to testing and inspection specified.  Indicate types of corrective actions to be r...
	F. Monitoring and Documentation:  Maintain testing and inspection reports including log of approved and rejected results.  Include work Architect has indicated as nonconforming or defective.  Indicate corrective actions taken to bring nonconforming wo...

	1.8 REPORTS AND DOCUMENTS
	A. Test and Inspection Reports:  Prepare and submit certified written reports specified in other Sections.  Include the following:
	1. Date of issue.
	2. Project title and number.
	3. Name, address, and telephone number of testing agency.
	4. Dates and locations of samples and tests or inspections.
	5. Names of individuals making tests and inspections.
	6. Description of the Work and test and inspection method.
	7. Identification of product and Specification Section.
	8. Complete test or inspection data.
	9. Test and inspection results and an interpretation of test results.
	10. Record of temperature and weather conditions at time of sample taking and testing and inspecting.
	11. Comments or professional opinion on whether tested or inspected Work complies with the Contract Document requirements.
	12. Name and signature of laboratory inspector.
	13. Recommendations on retesting and reinspecting.

	B. Manufacturer's Technical Representative's Field Reports:  Prepare written information documenting manufacturer's technical representative's tests and inspections specified in other Sections.  Include the following:
	1. Name, address, and telephone number of technical representative making report.
	2. Statement on condition of substrates and their acceptability for installation of product.
	3. Statement that products at Project site comply with requirements.
	4. Summary of installation procedures being followed, whether they comply with requirements and, if not, what corrective action was taken.
	5. Results of operational and other tests and a statement of whether observed performance complies with requirements.
	6. Statement whether conditions, products, and installation will affect warranty.
	7. Other required items indicated in individual Specification Sections.

	C. Factory-Authorized Service Representative's Reports:  Prepare written information documenting manufacturer's factory-authorized service representative's tests and inspections specified in other Sections.  Include the following:
	1. Name, address, and telephone number of factory-authorized service representative making report.
	2. Statement that equipment complies with requirements.
	3. Results of operational and other tests and a statement of whether observed performance complies with requirements.
	4. Statement whether conditions, products, and installation will affect warranty.
	5. Other required items indicated in individual Specification Sections.

	D. Permits, Licenses, and Certificates:  For Owner's records, submit copies of permits, licenses, certifications, inspection reports, releases, jurisdictional settlements, notices, receipts for fee payments, judgments, correspondence, records, and sim...

	1.9 QUALITY ASSURANCE
	A. General:  Qualifications paragraphs in this article establish the minimum qualification levels required; individual Specification Sections specify additional requirements.
	B. Manufacturer Qualifications:  A firm experienced in manufacturing products or systems similar to those indicated for this Project and with a record of successful in-service performance, as well as sufficient production capacity to produce required ...
	C. Fabricator Qualifications:  A firm experienced in producing products similar to those indicated for this Project and with a record of successful in-service performance, as well as sufficient production capacity to produce required units.
	D. Installer Qualifications:  A firm or individual experienced in installing, erecting, or assembling work similar in material, design, and extent to that indicated for this Project, whose work has resulted in construction with a record of successful ...
	E. Professional Engineer Qualifications:  A professional engineer who is legally qualified to practice in jurisdiction where Project is located and who is experienced in providing engineering services of the kind indicated.  Engineering services are d...
	F. Specialists:  Certain Specification Sections require that specific construction activities shall be performed by entities who are recognized experts in those operations.  Specialists shall satisfy qualification requirements indicated and shall be e...
	1. Requirements of authorities having jurisdiction shall supersede requirements for specialists.

	G. Testing Agency Qualifications:  An NRTL, an NVLAP, or an independent agency with the experience and capability to conduct testing and inspecting indicated, as documented according to ASTM E 329; and with additional qualifications specified in indiv...
	1. NRTL:  A nationally recognized testing laboratory according to 29 CFR 1910.7.
	2. NVLAP:  A testing agency accredited according to NIST's National Voluntary Laboratory Accreditation Program.

	H. Manufacturer's Technical Representative Qualifications:  An authorized representative of manufacturer who is trained and approved by manufacturer to observe and inspect installation of manufacturer's products that are similar in material, design, a...
	I. Factory-Authorized Service Representative Qualifications:  An authorized representative of manufacturer who is trained and approved by manufacturer to inspect installation of manufacturer's products that are similar in material, design, and extent ...
	J. Mockups:  Before installing portions of the Work requiring mockups, build mockups for each form of construction and finish required to comply with the following requirements, using materials indicated for the completed Work:
	1. Build mockups in location and of size indicated or, if not indicated, as directed by Architect or Construction Manager.
	2. Notify Architect and Construction Manager seven (7) days in advance of dates and times when mockups will be constructed.
	3. Employ supervisory personnel who will oversee mockup construction.  Employ workers that will be employed during the construction at the Project.
	4. Demonstrate the proposed range of aesthetic effects and workmanship.
	5. Obtain Architect's and Construction Manager’s approval of mockups before starting work, fabrication, or construction.
	a. Allow seven (7) days for initial review and each re-review of each mockup.

	6. Maintain mockups during construction in an undisturbed condition as a standard for judging the completed Work.
	7. Demolish and remove mockups when directed, unless otherwise indicated.

	K. Integrated Exterior Mockups:  Construct integrated exterior mockup in accordance with approved Shop Drawings.  Coordinate installation of exterior envelope materials and products for which mockups are required in individual specification sections, ...

	1.10 QUALITY CONTROL
	A. Owner Responsibilities:  Where quality-control services are indicated as Owner's responsibility, Owner will engage a qualified testing agency to perform these services.
	1. Owner will furnish Contractor with names, addresses, and telephone numbers of testing agencies engaged and a description of types of testing and inspecting they are engaged to perform.
	2. Payment for these services will be made from testing and inspecting allowances, as authorized by Change Orders.
	3. Costs for retesting and reinspecting construction that replaces or is necessitated by work that failed to comply with the Contract Documents will be charged to Contractor, and the Contract Sum will be adjusted by Change Order.

	B. Contractor Responsibilities:  Tests and inspections not explicitly assigned to Owner are Contractor's responsibility.  Perform additional quality-control activities required to verify that the Work complies with requirements, whether specified or not.
	1. Unless otherwise indicated, provide quality-control services specified and those required by authorities having jurisdiction.  Perform quality-control services required of Contractor by authorities having jurisdiction, whether specified or not.
	2. Where services are indicated as Contractor's responsibility, engage a qualified testing agency to perform these quality-control services.
	a. Contractor shall not employ same entity engaged by Owner, unless agreed to in writing by Owner.

	3. Notify testing agencies at least twenty-four (24) hours in advance of time when Work that requires testing or inspecting will be performed.
	4. Where quality-control services are indicated as Contractor's responsibility, submit a certified written report, in duplicate, of each quality-control service.
	5. Testing and inspecting requested by Contractor and not required by the Contract Documents are Contractor's responsibility.
	6. Submit additional copies of each written report directly to authorities having jurisdiction, when they so direct.

	C. Manufacturer's Field Services:  Where indicated, engage a factory-authorized service representative to inspect field-assembled components and equipment installation, including service connections.  Report results in writing as specified in Section ...
	D. Manufacturer's Technical Services:  Where indicated, engage a manufacturer's technical representative to observe and inspect the Work.  Manufacturer's technical representative's services include participation in preinstallation conferences, examina...
	E. Retesting/Reinspecting:  Regardless of whether original tests or inspections were Contractor's responsibility, provide quality-control services, including retesting and reinspecting, for construction that replaced Work that failed to comply with th...
	F. Testing Agency Responsibilities:  Cooperate with Architect, Construction Manager and Contractor in performance of duties.  Provide qualified personnel to perform required tests and inspections.
	1. Notify Architect, Construction Manager and Contractor promptly of irregularities or deficiencies observed in the Work during performance of its services.
	2. Determine the location from which test samples will be taken and in which in-situ tests are conducted.
	3. Conduct and interpret tests and inspections and state in each report whether tested and inspected work complies with or deviates from requirements.
	4. Submit a certified written report, in duplicate, of each test, inspection, and similar quality-control service through Contractor.
	5. Do not release, revoke, alter, or increase the Contract Document requirements or approve or accept any portion of the Work.
	6. Do not perform any duties of Contractor.

	G. Associated Services:  Cooperate with agencies performing required tests, inspections, and similar quality-control services, and provide reasonable auxiliary services as requested.  Notify agency sufficiently in advance of operations to permit assig...
	1. Access to the Work.
	2. Incidental labor and facilities necessary to facilitate tests and inspections.
	3. Adequate quantities of representative samples of materials that require testing and inspecting.  Assist agency in obtaining samples.
	4. Facilities for storage and field curing of test samples.
	5. Delivery of samples to testing agencies.
	6. Preliminary design mix proposed for use for material mixes that require control by testing agency.
	7. Security and protection for samples and for testing and inspecting equipment at Project site.

	H. Coordination:  Coordinate sequence of activities to accommodate required quality-assurance and -control services with a minimum of delay and to avoid necessity of removing and replacing construction to accommodate testing and inspecting.
	1. Schedule times for tests, inspections, obtaining samples, and similar activities.

	I. Schedule of Tests and Inspections:  Prepare a schedule of tests, inspections, and similar quality-control services required by the Contract Documents Coordinate and submit concurrently with Contractor's construction schedule.  Update as the Work pr...
	1. Distribution:  Distribute schedule to Owner, Architect, Construction Manager, testing agencies, and each party involved in performance of portions of the Work where tests and inspections are required.


	1.11 SPECIAL TESTS AND INSPECTIONS
	A. Special Tests and Inspections:  Conducted by a qualified testing agency as required by authorities having jurisdiction, as indicated in individual Specification Sections, and as follows:
	1. Verifying that manufacturer maintains detailed fabrication and quality-control procedures and reviewing the completeness and adequacy of those procedures to perform the Work.
	2. Notifying Architect, Construction Manager and Contractor promptly of irregularities and deficiencies observed in the Work during performance of its services.
	3. Submitting a certified written report of each test, inspection, and similar quality-control service to Architect through Construction Manager, Contractor and to authorities having jurisdiction.
	4. Submitting a final report of special tests and inspections at Substantial Completion, which includes a list of unresolved deficiencies.
	5. Interpreting tests and inspections and stating in each report whether tested and inspected work complies with or deviates from the Contract Documents.
	6. Retesting and reinspecting corrected work.



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 TEST AND INSPECTION LOG
	A. Prepare a record of tests and inspections.  Include the following:
	1. Date test or inspection was conducted.
	2. Description of the Work tested or inspected.
	3. Date test or inspection results were transmitted to Architect.
	4. Identification of testing agency or special inspector conducting test or inspection.

	B. Maintain log at Project site.  Post changes and modifications as they occur.  Provide access to test and inspection log for Architect's and Construction Manager’s reference during normal working hours.

	3.2 REPAIR AND PROTECTION
	A. General:  On completion of testing, inspecting, sample taking, and similar services, repair damaged construction and restore substrates and finishes.
	1. Provide materials and comply with installation requirements specified in other Specification Sections or matching existing substrates and finishes.  Restore patched areas and extend restoration into adjoining areas with durable seams that are as in...

	B. Protect construction exposed by or for quality-control service activities.
	C. Repair and protection are Contractor's responsibility, regardless of the assignment of responsibility for quality-control services.



	014200 References 100%
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 DEFINITIONS
	A. General: Basic Contract definitions are included in the Conditions of the Contract.
	B. "Approved": When used to convey Architect's action on Contractor's submittals, applications, and requests, "approved" is limited to Architect's duties and responsibilities as stated in the Conditions of the Contract.
	C. "Directed": A command or instruction by Architect. Other terms including "requested," "authorized," "selected," "required," and "permitted" have the same meaning as "directed."
	D. "Indicated": Requirements expressed by graphic representations or in written form on Drawings, in Specifications, and in other Contract Documents. Other terms including "shown," "noted," "scheduled," and "specified" have the same meaning as "indica...
	E. "Regulations": Laws, ordinances, statutes, and lawful orders issued by authorities having jurisdiction, and rules, conventions, and agreements within the construction industry that control performance of the Work.
	F. "Furnish": Supply and deliver to Project site, ready for unloading, unpacking, assembly, installation, and similar operations.
	G. "Install": Unload, temporarily store, unpack, assemble, erect, place, anchor, apply, work to dimension, finish, cure, protect, clean, and similar operations at Project site.
	H. "Provide": Furnish and install, complete and ready for the intended use.
	I. "Project Site": Space available for performing construction activities. The extent of Project site is shown on Drawings and may or may not be identical with the description of the land on which Project is to be built.

	1.3 INDUSTRY STANDARDS
	A. Applicability of Standards: Unless the Contract Documents include more stringent requirements, applicable construction industry standards have the same force and effect as if bound or copied directly into the Contract Documents to the extent refere...
	B. Publication Dates: Comply with standards in effect as of date of the Contract Documents unless otherwise indicated.
	C. Copies of Standards: Each entity engaged in construction on Project should be familiar with industry standards applicable to its construction activity. Copies of applicable standards are not bound with the Contract Documents.
	1. Where copies of standards are needed to perform a required construction activity, obtain copies directly from publication source.


	1.4 ABBREVIATIONS AND ACRONYMS
	A. Industry Organizations: Where abbreviations and acronyms are used in Specifications or other Contract Documents, they shall mean the recognized name of the entities indicated in Gale's "Encyclopedia of Associations: National Organizations of the U....
	B. Industry Organizations: Where abbreviations and acronyms are used in Specifications or other Contract Documents, they shall mean the recognized name of the entities in the following list. This information is subject to change and is believed to be ...
	1. AABC - Associated Air Balance Council; 5TUwww.aabc.comU5T.
	2. AAMA - American Architectural Manufacturers Association; 5TUwww.aamanet.orgU5T.
	3. AAPFCO - Association of American Plant Food Control Officials; 5TUwww.aapfco.orgU5T.
	4. AASHTO - American Association of State Highway and Transportation Officials; 5TUwww.transportation.orgU5T.
	5. AATCC - American Association of Textile Chemists and Colorists; 5TUwww.aatcc.orgU5T.
	6. ABMA - American Bearing Manufacturers Association; 5TUwww.americanbearings.orgU5T.
	7. ABMA - American Boiler Manufacturers Association; 5TUwww.abma.comU5T.
	8. ACI - American Concrete Institute; (Formerly: ACI International); 5TUwww.abma.comU5T.
	9. ACPA - American Concrete Pipe Association; 5TUwww.concrete-pipe.orgU5T.
	10. AEIC - Association of Edison Illuminating Companies, Inc. (The); 5TUwww.aeic.orgU5T.
	11. AF&PA - American Forest & Paper Association; 5TUwww.afandpa.orgU5T.
	12. AGA - American Gas Association; 5TUwww.aga.orgU5T.
	13. AHAM - Association of Home Appliance Manufacturers; 5TUwww.aham.orgU5T.
	14. AHRI - Air-Conditioning, Heating, and Refrigeration Institute (The); 5TUwww.ahrinet.orgU5T.
	15. AI - Asphalt Institute; 5TUwww.asphaltinstitute.orgU5T.
	16. AIA - American Institute of Architects (The); 5TUwww.aia.orgU5T.
	17. AISC - American Institute of Steel Construction; 5TUwww.aisc.orgU5T.
	18. AISI - American Iron and Steel Institute; 5TUwww.steel.orgU5T.
	19. AITC - American Institute of Timber Construction; 5TUwww.aitc-glulam.orgU5T.
	20. AMCA - Air Movement and Control Association International, Inc.; 5TUwww.amca.orgU5T.
	21. ANSI - American National Standards Institute; 5TUwww.ansi.orgU5T.
	22. AOSA - Association of Official Seed Analysts, Inc.; 5TUwww.aosaseed.comU5T.
	23. APA - APA - The Engineered Wood Association; 5TUwww.apawood.orgU5T.
	24. APA - Architectural Precast Association; 5TUwww.archprecast.orgU5T.
	25. API - American Petroleum Institute; 5TUwww.api.orgU5T.
	26. ARI - Air-Conditioning & Refrigeration Institute; (See AHRI).
	27. ARI - American Refrigeration Institute; (See AHRI).
	28. ARMA - Asphalt Roofing Manufacturers Association; 5TUwww.asphaltroofing.orgU5T.
	29. ASCE - American Society of Civil Engineers; 5TUwww.asce.orgU5T.
	30. ASCE/SEI - American Society of Civil Engineers/Structural Engineering Institute; (See ASCE).
	31. ASHRAE - American Society of Heating, Refrigerating and Air-Conditioning Engineers; 5TUwww.ashrae.orgU5T.
	32. ASME - ASME International; (American Society of Mechanical Engineers); 5TUwww.asme.orgU5T.
	33. ASSE - American Society of Safety Engineers (The); 5TUwww.asse.orgU5T.
	34. ASSE - American Society of Sanitary Engineering; 5TUwww.asse-plumbing.orgU5T.
	35. ASTM - ASTM International; 5TUwww.astm.orgU5T.
	36. ATIS - Alliance for Telecommunications Industry Solutions; 5TUwww.atis.orgU5T.
	37. AWEA - American Wind Energy Association; 5TUwww.awea.orgU5T.
	38. AWI - Architectural Woodwork Institute; 5TUwww.awinet.orgU5T.
	39. AWMAC - Architectural Woodwork Manufacturers Association of Canada; 5TUwww.awmac.comU5T.
	40. AWPA - American Wood Protection Association; 5TUwww.awpa.comU5T.
	41. AWS - American Welding Society; 5TUwww.aws.orgU5T.
	42. AWWA - American Water Works Association; 5TUwww.awwa.orgU5T.
	43. BHMA - Builders Hardware Manufacturers Association; 5TUwww.buildershardware.comU5T.
	44. BIA - Brick Industry Association (The); 5TUwww.gobrick.comU5T.
	45. BICSI - BICSI, Inc.; 5TUwww.bicsi.orgU5T.
	46. BIFMA - BIFMA International; (Business and Institutional Furniture Manufacturer's Association); 5TUwww.bifma.orgU5T.
	47. BISSC - Baking Industry Sanitation Standards Committee; 5TUwww.bissc.orgU5T.
	48. BWF - Badminton World Federation; (Formerly: International Badminton Federation); 5TUwww.bissc.orgU5T.
	49. CDA - Copper Development Association; 5TUwww.copper.orgU5T.
	50. CEA - Canadian Electricity Association; 5TUwww.electricity.caU5T.
	51. CEA - Consumer Electronics Association; 5TUwww.ce.orgU5T.
	52. CFFA - Chemical Fabrics and Film Association, Inc.; 5TUwww.chemicalfabricsandfilm.comU5T.
	53. CFSEI - Cold-Formed Steel Engineers Institute; 5TUwww.cfsei.orgU5T.
	54. CGA - Compressed Gas Association; 5TUwww.cganet.comU5T.
	55. CIMA - Cellulose Insulation Manufacturers Association; 5TUwww.cellulose.orgU5T.
	56. CISCA - Ceilings & Interior Systems Construction Association; 5TUwww.cisca.orgU5T.
	57. CISPI - Cast Iron Soil Pipe Institute; 5TUwww.cispi.orgU5T.
	58. CLFMI - Chain Link Fence Manufacturers Institute; 5TUwww.chainlinkinfo.orgU5T.
	59. CPA - Composite Panel Association; 5TUwww.pbmdf.comU5T.
	60. CRI - Carpet and Rug Institute (The); 5TUwww.carpet-rug.orgU5T.
	61. CRRC - Cool Roof Rating Council; 5TUwww.coolroofs.orgU5T.
	62. CRSI - Concrete Reinforcing Steel Institute; 5TUwww.crsi.orgU5T.
	63. CSA - Canadian Standards Association; 5TUwww.csa.caU5T.
	64. CSA - CSA International; (Formerly: IAS - International Approval Services); 5TUwww.csa-international.orgU5T.
	65. CSI - Construction Specifications Institute (The); 5TUwww.csinet.orgU5T.
	66. CSSB - Cedar Shake & Shingle Bureau; 5TUwww.cedarbureau.orgU5T.
	67. CTI - Cooling Technology Institute; (Formerly: Cooling Tower Institute); 5TUwww.cti.orgU5T.
	68. CWC - Composite Wood Council; (See CPA).
	69. DASMA - Door and Access Systems Manufacturers Association; 5TUwww.dasma.comU5T.
	70. DHI - Door and Hardware Institute; 5TUwww.dhi.orgU5T.
	71. ECA - Electronic Components Association; (See ECIA).
	72. ECAMA - Electronic Components Assemblies & Materials Association; (See ECIA).
	73. ECIA - Electronic Components Industry Association; 5TUwww.eciaonline.orgU5T.
	74. EIA - Electronic Industries Alliance; (See TIA).
	75. EIMA - EIFS Industry Members Association; 5TUwww.eima.comU5T.
	76. EJMA - Expansion Joint Manufacturers Association, Inc.; 5TUwww.ejma.orgU5T.
	77. ESD - ESD Association; (Electrostatic Discharge Association); 5TUwww.esda.orgU5T.
	78. ESTA - Entertainment Services and Technology Association; (See PLASA).
	79. EVO - Efficiency Valuation Organization; 5TUwww.evo-world.orgU5T.
	80. FCI - Fluid Controls Institute; 5TUwww.fluidcontrolsinstitute.orgU5T.
	81. FIBA - Federation Internationale de Basketball; (The International Basketball Federation); 5TUwww.fiba.comU5T.
	82. FIVB - Federation Internationale de Volleyball; (The International Volleyball Federation); 5TUwww.fivb.orgU5T.
	83. FM Approvals - FM Approvals LLC; 5TUwww.fmglobal.comU5T.
	84. FM Global - FM Global; (Formerly: FMG - FM Global); 5TUwww.fmglobal.comU5T.
	85. FRSA - Florida Roofing, Sheet Metal & Air Conditioning Contractors Association, Inc.; 5TUwww.floridaroof.comU5T.
	86. FSA - Fluid Sealing Association; 5TUwww.fluidsealing.comU5T.
	87. FSC - Forest Stewardship Council U.S.; 5TUwww.fscus.orgU5T.
	88. GA - Gypsum Association; 5TUwww.gypsum.orgU5T.
	89. GANA - Glass Association of North America; 5TUwww.glasswebsite.comU5T.
	90. GS - Green Seal; 5TUwww.greenseal.orgU5T.
	91. HI - Hydraulic Institute; 5TUwww.pumps.orgU5T.
	92. HI/GAMA - Hydronics Institute/Gas Appliance Manufacturers Association; (See AHRI).
	93. HMMA - Hollow Metal Manufacturers Association; (See NAAMM).
	94. HPVA - Hardwood Plywood & Veneer Association; 5TUwww.hpva.orgU5T.
	95. HPW - H. P. White Laboratory, Inc.; 5TUwww.hpwhite.comU5T.
	96. IAPSC - International Association of Professional Security Consultants; 5TUwww.iapsc.orgU5T.
	97. IAS - International Accreditation Service; 5TUwww.iasonline.orgU5T.
	98. IAS - International Approval Services; (See CSA).
	99. ICBO - International Conference of Building Officials; (See ICC).
	100. ICC - International Code Council; 5TUwww.iccsafe.orgU5T.
	101. ICEA - Insulated Cable Engineers Association, Inc.; 5TUwww.icea.netU5T.
	102. ICPA - International Cast Polymer Alliance; 5TUwww.icpa-hq.orgU5T.
	103. ICRI - International Concrete Repair Institute, Inc.; 5TUwww.icri.orgU5T.
	104. IEC - International Electrotechnical Commission; 5TUwww.iec.chU5T.
	105. IEEE - Institute of Electrical and Electronics Engineers, Inc. (The); 5TUwww.ieee.orgU5T.
	106. IES - Illuminating Engineering Society; (Formerly: Illuminating Engineering Society of North America); 5TUwww.ies.orgU5T.
	107. IESNA - Illuminating Engineering Society of North America; (See IES).
	108. IEST - Institute of Environmental Sciences and Technology; 5TUwww.iest.orgU5T.
	109. IGMA - Insulating Glass Manufacturers Alliance; 5TUwww.igmaonline.orgU5T.
	110. IGSHPA - International Ground Source Heat Pump Association; 5TUwww.igshpa.okstate.eduU5T.
	111. ILI - Indiana Limestone Institute of America, Inc.; 5TUwww.iliai.comU5T.
	112. Intertek - Intertek Group; (Formerly: ETL SEMCO; Intertek Testing Service NA); 5TUwww.intertek.comU5T.
	113. ISA - International Society of Automation (The); (Formerly: Instrumentation, Systems, and Automation Society); 5TUwww.isa.orgU5T.
	114. ISAS - Instrumentation, Systems, and Automation Society (The); (See ISA).
	115. ISFA - International Surface Fabricators Association; (Formerly: International Solid Surface Fabricators Association); 5TUwww.isfanow.orgU5T.
	116. ISO - International Organization for Standardization; 5TUwww.iso.orgU5T.
	117. ISSFA - International Solid Surface Fabricators Association; (See ISFA).
	118. ITU - International Telecommunication Union; 5TUwww.itu.int/homeU5T.
	119. KCMA - Kitchen Cabinet Manufacturers Association; 5TUwww.kcma.orgU5T.
	120. LMA - Laminating Materials Association; (See CPA).
	121. LPI - Lightning Protection Institute; 5TUwww.lightning.orgU5T.
	122. MBMA - Metal Building Manufacturers Association; 5TUwww.mbma.comU5T.
	123. MCA - Metal Construction Association; 5TUwww.metalconstruction.orgU5T.
	124. MFMA - Maple Flooring Manufacturers Association, Inc.; 5TUwww.maplefloor.orgU5T.
	125. MFMA - Metal Framing Manufacturers Association, Inc.; 5TUwww.metalframingmfg.orgU5T.
	126. MHIA - Material Handling Industry of America; 5TUwww.mhia.orgU5T.
	127. MIA - Marble Institute of America; 5TUwww.marble-institute.comU5T.
	128. MMPA - Moulding & Millwork Producers Association; 5TUwww.wmmpa.comU5T.
	129. MPI - Master Painters Institute; 5TUwww.paintinfo.comU5T.
	130. MSS - Manufacturers Standardization Society of The Valve and Fittings Industry Inc.; 5TUwww.mss-hq.orgU5T.
	131. NAAMM - National Association of Architectural Metal Manufacturers; 5TUwww.naamm.orgU5T.
	132. NACE - NACE International; (National Association of Corrosion Engineers International); 5TUwww.nace.orgU5T.
	133. NADCA - National Air Duct Cleaners Association; 5TUwww.nadca.comU5T.
	134. NAIMA - North American Insulation Manufacturers Association; 5TUwww.naima.orgU5T.
	135. NBGQA - National Building Granite Quarries Association, Inc.; 5TUwww.nbgqa.comU5T.
	136. NBI - New Buildings Institute; 5TUwww.newbuildings.orgU5T.
	137. NCAA - National Collegiate Athletic Association (The); 5TUwww.ncaa.orgU5T.
	138. NCMA - National Concrete Masonry Association; 5TUwww.ncma.orgU5T.
	139. NEBB - National Environmental Balancing Bureau; 5TUwww.nebb.orgU5T.
	140. NECA - National Electrical Contractors Association; 5TUwww.necanet.orgU5T.
	141. NeLMA - Northeastern Lumber Manufacturers Association; 5TUwww.nelma.orgU5T.
	142. NEMA - National Electrical Manufacturers Association; 5TUwww.nema.orgU5T.
	143. NETA - InterNational Electrical Testing Association; 5TUwww.netaworld.orgU5T.
	144. NFHS - National Federation of State High School Associations; 5TUwww.nfhs.orgU5T.
	145. NFPA - National Fire Protection Association; 5TUwww.nfpa.orgU5T.
	146. NFPA - NFPA International; (See NFPA).
	147. NFRC - National Fenestration Rating Council; 5TUwww.nfrc.orgU5T.
	148. NHLA - National Hardwood Lumber Association; 5TUwww.nhla.comU5T.
	149. NLGA - National Lumber Grades Authority; 5TUwww.nlga.orgU5T.
	150. NOFMA - National Oak Flooring Manufacturers Association; (See NWFA).
	151. NOMMA - National Ornamental & Miscellaneous Metals Association; 5TUwww.nomma.orgU5T.
	152. NRCA - National Roofing Contractors Association; 5TUwww.nrca.netU5T.
	153. NRMCA - National Ready Mixed Concrete Association; 5TUwww.nrmca.orgU5T.
	154. NSF - NSF International; 5TUwww.nsf.orgU5T.
	155. NSPE - National Society of Professional Engineers; 5TUwww.nspe.orgU5T.
	156. NSSGA - National Stone, Sand & Gravel Association; 5TUwww.nssga.orgU5T.
	157. NTMA - National Terrazzo & Mosaic Association, Inc. (The); 5TUwww.ntma.comU5T.
	158. NWFA - National Wood Flooring Association; 5TUwww.nwfa.orgU5T.
	159. PCI - Precast/Prestressed Concrete Institute; 5TUwww.pci.orgU5T.
	160. PDI - Plumbing & Drainage Institute; 5TUwww.pdionline.orgU5T.
	161. PLASA - PLASA; (Formerly: ESTA - Entertainment Services and Technology Association); 5TUwww.plasa.orgU5T.
	162. RCSC - Research Council on Structural Connections; 5TUwww.boltcouncil.orgU5T.
	163. RFCI - Resilient Floor Covering Institute; 5TUwww.rfci.comU5T.
	164. RIS - Redwood Inspection Service; 5TUwww.redwoodinspection.comU5T.
	165. SAE - SAE International; 5TUwww.sae.orgU5T.
	166. SCTE - Society of Cable Telecommunications Engineers; 5TUwww.scte.orgU5T.
	167. SDI - Steel Deck Institute; 5TUwww.sdi.orgU5T.
	168. SDI - Steel Door Institute; 5TUwww.steeldoor.orgU5T.
	169. SEFA - Scientific Equipment and Furniture Association (The); 5TUwww.sefalabs.comU5T.
	170. SEI/ASCE - Structural Engineering Institute/American Society of Civil Engineers; (See ASCE).
	171. SIA - Security Industry Association; 5TUwww.siaonline.orgU5T.
	172. SJI - Steel Joist Institute; 5TUwww.steeljoist.orgU5T.
	173. SMA - Screen Manufacturers Association; 5TUwww.smainfo.orgU5T.
	174. SMACNA - Sheet Metal and Air Conditioning Contractors' National Association; 5TUwww.smacna.orgU5T.
	175. SMPTE - Society of Motion Picture and Television Engineers; 5TUwww.smpte.orgU5T.
	176. SPFA - Spray Polyurethane Foam Alliance; 5TUwww.sprayfoam.orgU5T.
	177. SPIB - Southern Pine Inspection Bureau; 5TUwww.spib.orgU5T.
	178. SPRI - Single Ply Roofing Industry; 5TUwww.spri.orgU5T.
	179. SRCC - Solar Rating & Certification Corporation; 5TUwww.solar-rating.orgU5T.
	180. SSINA - Specialty Steel Industry of North America; 5TUwww.ssina.comU5T.
	181. SSPC - SSPC: The Society for Protective Coatings; 5TUwww.sspc.orgU5T.
	182. STI - Steel Tank Institute; 5TUwww.steeltank.comU5T.
	183. SWI - Steel Window Institute; 5TUwww.steelwindows.comU5T.
	184. SWPA - Submersible Wastewater Pump Association; 5TUwww.swpa.orgU5T.
	185. TCA - Tilt-Up Concrete Association; 5TUwww.tilt-up.orgU5T.
	186. TCNA - Tile Council of North America, Inc.; 5TUwww.tileusa.comU5T.
	187. TEMA - Tubular Exchanger Manufacturers Association, Inc.; 5TUwww.tema.orgU5T.
	188. TIA - Telecommunications Industry Association (The); (Formerly: TIA/EIA - Telecommunications Industry Association/Electronic Industries Alliance); 5TUwww.tiaonline.orgU5T.
	189. TIA/EIA - Telecommunications Industry Association/Electronic Industries Alliance; (See TIA).
	190. TMS - The Masonry Society; 5TUwww.masonrysociety.orgU5T.
	191. TPI - Truss Plate Institute; 5TUwww.tpinst.orgU5T.
	192. TPI - Turfgrass Producers International; 5TUwww.turfgrasssod.orgU5T.
	193. TRI - Tile Roofing Institute; 5TUwww.tileroofing.orgU5T.
	194. UL - Underwriters Laboratories Inc.; 5TUwww.ul.comU5T.
	195. UNI - Uni-Bell PVC Pipe Association; 5TUwww.uni-bell.orgU5T.
	196. USAV - USA Volleyball; 5TUwww.usavolleyball.orgU5T.
	197. USGBC - U.S. Green Building Council; 5TUwww.usgbc.orgU5T.
	198. USITT - United States Institute for Theatre Technology, Inc.; 5TUwww.usitt.orgU5T.
	199. WASTEC - Waste Equipment Technology Association; 5TUwww.wastec.orgU5T.
	200. WCLIB - West Coast Lumber Inspection Bureau; 5TUwww.wclib.orgU5T.
	201. WCMA - Window Covering Manufacturers Association; 5TUwww.wcmanet.orgU5T.
	202. WDMA - Window & Door Manufacturers Association; 5TUwww.wdma.comU5T.
	203. WI - Woodwork Institute; 5TUwww.wicnet.orgU5T.
	204. WSRCA - Western States Roofing Contractors Association; 5TUwww.wsrca.comU5T.
	205. WWPA - Western Wood Products Association; 5TUwww.wwpa.orgU5T.

	C. Code Agencies: Where abbreviations and acronyms are used in Specifications or other Contract Documents, they shall mean the recognized name of the entities in the following list. This information is believed to be accurate as of the date of the Con...
	1. DIN - Deutsches Institut fur Normung e.V.; 5TUwww.din.deU5T.
	2. IAPMO - International Association of Plumbing and Mechanical Officials; 5TUwww.iapmo.orgU5T.
	3. ICC - International Code Council; 5TUwww.iccsafe.orgU5T.
	4. ICC-ES - ICC Evaluation Service, LLC; 5TUwww.icc-es.orgU5T.

	D. Federal Government Agencies: Where abbreviations and acronyms are used in Specifications or other Contract Documents, they shall mean the recognized name of the entities in the following list. Information is subject to change and is up to date as o...
	1. COE - Army Corps of Engineers; 5TUwww.usace.army.milU5T.
	2. CPSC - Consumer Product Safety Commission; 5TUwww.cpsc.govU5T.
	3. DOC - Department of Commerce; National Institute of Standards and Technology; 5TUwww.nist.govU5T.
	4. DOD - Department of Defense; 5TUwww.quicksearch.dla.milU5T.
	5. DOE - Department of Energy; 5TUwww.energy.govU5T.
	6. EPA - Environmental Protection Agency; 5TUwww.epa.govU5T.
	7. FAA - Federal Aviation Administration; 5TUwww.faa.govU5T.
	8. FG - Federal Government Publications; 5TUwww.gpo.govU5T.
	9. GSA - General Services Administration; 5TUwww.gsa.govU5T.
	10. HUD - Department of Housing and Urban Development; 5TUwww.hud.govU5T.
	11. LBL - Lawrence Berkeley National Laboratory; Environmental Energy Technologies Division; 5TUwww.eetd.lbl.govU5T.
	12. OSHA - Occupational Safety & Health Administration; 5TUwww.osha.govU5T.
	13. SD - Department of State; 5TUwww.state.govU5T.
	14. TRB - Transportation Research Board; National Cooperative Highway Research Program; The National Academies; 5TUwww.trb.orgU5T.
	15. USDA - Department of Agriculture; Agriculture Research Service; U.S. Salinity Laboratory; 5TUwww.ars.usda.govU5T.
	16. USDA - Department of Agriculture; Rural Utilities Service; 5TUwww.usda.govU5T.
	17. USDJ - Department of Justice; Office of Justice Programs; National Institute of Justice; 5TUwww.ojp.usdoj.govU5T.
	18. USP - U.S. Pharmacopeial Convention; 5TUwww.usp.orgU5T.
	19. USPS - United States Postal Service; 5TUwww.usps.comU5T.

	E. Standards and Regulations: Where abbreviations and acronyms are used in Specifications or other Contract Documents, they shall mean the recognized name of the standards and regulations in the following list. This information is subject to change an...
	1. CFR - Code of Federal Regulations; Available from Government Printing Office; 5TUwww.gpo.gov/fdsysU5T.
	2. DOD - Department of Defense; Military Specifications and Standards; Available from DLA Document Services; 5TUwww.quicksearch.dla.milU5T.
	3. DSCC - Defense Supply Center Columbus; (See FS).
	4. FED-STD - Federal Standard; (See FS).
	5. FS - Federal Specification; Available from DLA Document Services; 5TUwww.quicksearch.dla.milU5T.
	a. Available from Defense Standardization Program; 5TUwww.dsp.dla.milU5T.
	b. Available from General Services Administration; 5TUwww.gsa.govU5T.
	c. Available from National Institute of Building Sciences/Whole Building Design Guide; 5TUwww.wbdg.org/ccbU5T.

	6. MILSPEC - Military Specification and Standards; (See DOD).
	7. USAB - United States Access Board; 5TUwww.access-board.govU5T.
	8. USATBCB - U.S. Architectural & Transportation Barriers Compliance Board; (See USAB).

	F. State Government Agencies: Where abbreviations and acronyms are used in Specifications or other Contract Documents, they shall mean the recognized name of the entities in the following list. This information is subject to change and is believed to ...
	1. CBHF; State of California; Department of Consumer Affairs; Bureau of Electronic and Appliance Repair, Home Furnishings and Thermal Insulation; 5TUwww.bearhfti.ca.govU5T.
	2. CCR; California Code of Regulations; Office of Administrative Law; California Title 24 Energy Code; 5TUwww.calregs.comU5T.
	3. CDHS; California Department of Health Services; (See CDPH).
	4. CDPH; California Department of Public Health; Indoor Air Quality Program; 5TUwww.cal-iaq.orgU5T.
	5. CPUC; California Public Utilities Commission; 5TUwww.cpuc.ca.govU5T.
	6. SCAQMD; South Coast Air Quality Management District; 5TUwww.aqmd.govU5T.
	7. TFS; Texas A&M Forest Service; Sustainable Forestry and Economic Development; 5TUwww.txforestservice.tamu.eduU5T.



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)

	015000 Temporary Facilities and Controls 100%
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes requirements for temporary utilities, support facilities, and security and protection facilities.
	B. Related Requirements:
	1. Section 011000 "Summary" for work restrictions and limitations on utility interruptions.


	1.3 USE CHARGES
	A. General: Installation and removal of and use charges for temporary facilities shall be included in the Contract Sum unless otherwise indicated. Allow other entities to use temporary services and facilities without cost, including, but not limited t...
	B. Water and Sewer Service from Existing System: Water from Owner's existing water system is available for use without metering and without payment of use charges. Provide connections and extensions of services as required for construction operations.
	C. Electric Power Service from Existing System: Electric power from Owner's existing system is available for use without metering and without payment of use charges. Provide connections and extensions of services as required for construction operations.

	1.4 INFORMATIONAL SUBMITTALS
	A. Site Plan: Show temporary facilities, utility hookups, staging areas, and parking areas for construction personnel.
	B. Erosion- and Sedimentation-Control Plan: Show compliance with requirements of EPA Construction General Permit or authorities having jurisdiction, whichever is more stringent.
	C. Moisture-Protection Plan: Describe procedures and controls for protecting materials and construction from water absorption and damage.
	1. Describe delivery, handling, and storage provisions for materials subject to water absorption or water damage.
	2. Indicate procedures for discarding water-damaged materials, protocols for mitigating water intrusion into completed Work, and replacing water-damaged Work.
	3. Indicate sequencing of work that requires water, such as sprayed fire-resistive materials, plastering, and terrazzo grinding, and describe plans for dealing with water from these operations. Show procedures for verifying that wet construction has d...


	1.5 QUALITY ASSURANCE
	A. Electric Service: Comply with NECA, NEMA, and UL standards and regulations for temporary electric service. Install service to comply with NFPA 70.
	B. Tests and Inspections: Arrange for authorities having jurisdiction to test and inspect each temporary utility before use. Obtain required certifications and permits.

	1.6 PROJECT CONDITIONS
	A. Temporary Use of Permanent Facilities: Engage Installer of each permanent service to assume responsibility for operation, maintenance, and protection of each permanent service during its use as a construction facility before Owner's acceptance, reg...


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Portable Chain-Link Fencing: Minimum 6T2-inch6T10T (50-mm)10T, 6T0.148-inch-6T10T (3.8-mm-)10T thick, galvanized-steel, chain-link fabric fencing; minimum 6T6 feet6T10T (1.8 m)10T high with galvanized-steel pipe posts; minimum 6T2-3/8-inch-6T10T (6...

	2.2 TEMPORARY FACILITIES
	A. Field Offices, General: Prefabricated or mobile units with serviceable finishes, temperature controls, and foundations adequate for normal loading.
	B. Common-Use Field Office: Of sufficient size to accommodate needs of Owner, Architect, Construction Manager, and construction personnel office activities and to accommodate Project meetings specified in other Division 01 Sections. Keep office clean ...
	1. Furniture required for Project-site documents including file cabinets, plan tables, plan racks, and bookcases.
	2. Conference room of sufficient size to accommodate meetings of 10 individuals. Provide electrical power service and 120-V ac duplex receptacles, with no fewer than one receptacle on each wall. Furnish room with conference table, chairs, and 6T4-foot...
	3. Drinking water and private toilet.
	4. Coffee machine and supplies.
	5. Heating and cooling equipment necessary to maintain a uniform indoor temperature of 6T68 to 72 deg F6T10T (20 to 22 deg C)10T.
	6. Lighting fixtures capable of maintaining average illumination of 6T20 fc6T10T (215 lx)10T at desk height.

	C. Storage and Fabrication Sheds: Provide sheds sized, furnished, and equipped to accommodate materials and equipment for construction operations.
	1. Store combustible materials apart from building.


	2.3 EQUIPMENT
	A. Fire Extinguishers: Portable, UL rated; with class and extinguishing agent as required by locations and classes of fire exposures.
	B. HVAC Equipment: Unless Owner authorizes use of permanent HVAC system, provide vented, self-contained, liquid-propane-gas or fuel-oil heaters with individual space thermostatic control.
	1. Use of gasoline-burning space heaters, open-flame heaters, or salamander-type heating units is prohibited.
	2. Heating Units: Listed and labeled for type of fuel being consumed, by a qualified testing agency acceptable to authorities having jurisdiction, and marked for intended location and application.
	3. Permanent HVAC System: If Owner authorizes use of permanent HVAC system for temporary use during construction, provide filter with MERV of 8 at each return-air grille in system and remove at end of construction.



	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Locate facilities where they will serve Project adequately and result in minimum interference with performance of the Work. Relocate and modify facilities as required by progress of the Work.
	1. Locate facilities to limit site disturbance as specified in Section 011000 "Summary."

	B. Provide each facility ready for use when needed to avoid delay. Do not remove until facilities are no longer needed or are replaced by authorized use of completed permanent facilities.

	3.2 TEMPORARY UTILITY INSTALLATION
	A. General: Install temporary service or connect to existing service.
	1. Arrange with utility company, Owner, and existing users for time when service can be interrupted, if necessary, to make connections for temporary services.

	B. Sewers and Drainage: Provide temporary utilities to remove effluent lawfully.
	1. Connect temporary sewers to municipal system as directed by authorities having jurisdiction.

	C. Water Service: Connect to Owner's existing water service facilities. Clean and maintain water service facilities in a condition acceptable to Owner. At Substantial Completion, restore these facilities to condition existing before initial use.
	D. Sanitary Facilities: Provide temporary toilets, wash facilities, and drinking water for use of construction personnel. Comply with requirements of authorities having jurisdiction for type, number, location, operation, and maintenance of fixtures an...
	1. Toilets: Use of Owner's existing toilet facilities will be permitted, as long as facilities are cleaned and maintained in a condition acceptable to Owner. At Substantial Completion, restore these facilities to condition existing before initial use.

	E. Isolation of Work Areas in Occupied Facilities: Prevent dust, fumes, and odors from entering occupied areas.
	1. Prior to commencing work, isolate the HVAC system in area where work is to be performed according to coordination drawings.
	a. Disconnect supply and return ductwork in work area from HVAC systems servicing occupied areas.
	b. Maintain negative air pressure within work area using HEPA-equipped air-filtration units, starting with commencement of temporary partition construction, and continuing until removal of temporary partitions is complete.

	2. Maintain dust partitions during the Work. Use vacuum collection attachments on dust-producing equipment. Isolate limited work within occupied areas using portable dust-containment devices.
	3. Perform daily construction cleanup and final cleanup using approved, HEPA-filter-equipped vacuum equipment.

	F. Electric Power Service: Connect to Owner's existing electric power service. Maintain equipment in a condition acceptable to Owner.
	G. Lighting: Provide temporary lighting with local switching that provides adequate illumination for construction operations, observations, inspections, and traffic conditions.
	1. Install and operate temporary lighting that fulfills security and protection requirements without operating entire system.
	2. Install lighting for Project identification sign.

	H. Telephone Service: Provide temporary telephone service in common-use facilities for use by all construction personnel. Install one  telephone line(s) for each field office.
	1. Provide additional telephone lines for the following:
	a. Provide a dedicated telephone line for each facsimile machine in each field office.
	b. Provide one telephone line(s) for Owner's use.

	2. At each telephone, post a list of important telephone numbers.
	a. Police and fire departments.
	b. Ambulance service.
	c. Contractor's home office.
	d. Contractor's emergency after-hours telephone number.
	e. Architect's office.
	f. Engineers' offices.
	g. Owner's office.
	h. Principal subcontractors' field and home offices.

	3. Provide superintendent with cellular telephone or portable two-way radio for use when away from field office.

	I. Electronic Communication Service: Provide a desktop computer in the primary field office adequate for use by Architect and Owner to access Project electronic documents and maintain electronic communications. Equip computer with not less than the fo...
	1. Processor: Intel Pentium D or Intel CoreDuo, 3.0 GHz processing speed.
	2. Memory: 4  gigabyte.
	3. Disk Storage: 300  gigabyte hard-disk drive and combination DVD-RW/CD-RW drive.
	4. Display: 6T22-inch6T10T (560-mm)10T LCD monitor with 256-Mb dedicated video RAM.
	5. Full-size keyboard and mouse.
	6. Network Connectivity: 10/100BaseT Ethernet.
	7. Operating System: Microsoft Windows XP Professional, Microsoft Windows Vista Business, or latest system.
	8. Productivity Software:
	a. Microsoft Office Professional, XP or higher, including Word, Excel, and Outlook.
	b. Adobe Reader 7.0 or higher.
	c. WinZip 7.0 or higher.

	9. Printer: "All-in-one" unit equipped with printer server, combining color printing, photocopying, scanning, and faxing, or separate units for each of these three functions.
	10. Internet Service: Broadband modem, router and ISP, equipped with hardware firewall, providing minimum 384 Kbps upload and 1 Mbps download speeds at each computer.
	11. Internet Security: Integrated software, providing software firewall, virus, spyware, phishing, and spam protection in a combined application.
	12. Backup: External hard drive, minimum 40 gigabyte, with automated backup software providing daily backups.


	3.3 SUPPORT FACILITIES INSTALLATION
	A. General: Comply with the following:
	1. Provide construction for temporary offices, shops, and sheds located within construction area or within 6T30 feet6T10T (9 m)10T of building lines that is noncombustible according to ASTM E 136. Comply with NFPA 241.
	2. Maintain support facilities until Architect schedules Substantial Completion inspection. Remove before Substantial Completion. Personnel remaining after Substantial Completion will be permitted to use permanent facilities, under conditions acceptab...

	B. Temporary Use of Permanent Roads and Paved Areas: Locate temporary roads and paved areas in same location as permanent roads and paved areas. Construct and maintain temporary roads and paved areas adequate for construction operations. Extend tempor...
	1. Coordinate elevations of temporary roads and paved areas with permanent roads and paved areas.
	2. Prepare subgrade and install subbase and base for temporary roads and paved areas according to Section 312000 "Earth Moving."
	3. Recondition base after temporary use, including removing contaminated material, regrading, proof rolling, compacting, and testing.

	C. Traffic Controls: Comply with requirements of authorities having jurisdiction.
	1. Protect existing site improvements to remain including curbs, pavement, and utilities.
	2. Maintain access for fire-fighting equipment and access to fire hydrants.

	D. Parking: Use designated areas of Owner's existing parking areas for construction personnel.
	E. Project Signs: Provide Project signs as indicated. Unauthorized signs are not permitted.
	1. Identification Signs: Provide Project identification signs as indicated on Drawings.
	2. Temporary Signs: Provide other signs as indicated and as required to inform public and individuals seeking entrance to Project.
	a. Provide temporary, directional signs for construction personnel and visitors.

	3. Maintain and touchup signs so they are legible at all times.

	F. Waste Disposal Facilities: Comply with requirements specified in Section 017419 "Construction Waste Management and Disposal."
	G. Lifts and Hoists: Provide facilities necessary for hoisting materials and personnel.
	1. Truck cranes and similar devices used for hoisting materials are considered "tools and equipment" and not temporary facilities.


	3.4 SECURITY AND PROTECTION FACILITIES INSTALLATION
	A. Protection of Existing Facilities: Protect existing vegetation, equipment, structures, utilities, and other improvements at Project site and on adjacent properties, except those indicated to be removed or altered. Repair damage to existing facilities.
	B. Environmental Protection: Provide protection, operate temporary facilities, and conduct construction as required to comply with environmental regulations and that minimize possible air, waterway, and subsoil contamination or pollution or other unde...
	1. Comply with work restrictions specified in Section 011000 "Summary."

	C. Temporary Erosion and Sedimentation Control: Comply with requirements of 2003 EPA Construction General Permit or authorities having jurisdiction, whichever is more stringent and requirements specified in Section 311000 "Site Clearing."
	D. Stormwater Control: Comply with requirements of authorities having jurisdiction. Provide barriers in and around excavations and subgrade construction to prevent flooding by runoff of stormwater from heavy rains.
	E. Tree and Plant Protection: Install temporary fencing located as indicated or outside the drip line of trees to protect vegetation from damage from construction operations. Protect tree root systems from damage, flooding, and erosion.
	F. Pest Control: Engage pest-control service to recommend practices to minimize attraction and harboring of rodents, roaches, and other pests and to perform extermination and control procedures at regular intervals so Project will be free of pests and...
	G. Site Enclosure Fence: Before construction operations begin, furnish and install site enclosure fence in a manner that will prevent people and animals from easily entering site except by entrance gates.
	1. Extent of Fence: As required to enclose entire Project site or portion determined sufficient to accommodate construction operations.
	2. Maintain security by limiting number of keys and restricting distribution to authorized personnel. Furnish one set of keys to Owner.

	H. Security Enclosure and Lockup: Install temporary enclosure around partially completed areas of construction. Provide lockable entrances to prevent unauthorized entrance, vandalism, theft, and similar violations of security. Lock entrances at end of...
	I. Barricades, Warning Signs, and Lights: Comply with requirements of authorities having jurisdiction for erecting structurally adequate barricades, including warning signs and lighting.
	J. Temporary Egress: Maintain temporary egress from existing occupied facilities as indicated and as required by authorities having jurisdiction.
	K. Covered Walkway: Erect protective, covered walkway for passage of individuals through or adjacent to Project site. Coordinate with entrance gates, other facilities, and obstructions. Comply with regulations of authorities having jurisdiction.
	1. Construct covered walkways using scaffold or shoring framing.
	2. Provide overhead decking, protective enclosure walls, handrails, barricades, warning signs, exit signs, lights, safe and well-drained walkways, and similar provisions for protection and safe passage.
	3. Paint and maintain appearance of walkway for duration of the Work.

	L. Temporary Enclosures: Provide temporary enclosures for protection of construction, in progress and completed, from exposure, foul weather, other construction operations, and similar activities. Provide temporary weathertight enclosure for building ...
	1. Where heating or cooling is needed and permanent enclosure is incomplete, insulate temporary enclosures.


	3.5 MOISTURE AND MOLD CONTROL
	A. Contractor's Moisture-Protection Plan: Avoid trapping water in finished work. Document visible signs of mold that may appear during construction.

	3.6 OPERATION, TERMINATION, AND REMOVAL
	A. Supervision: Enforce strict discipline in use of temporary facilities. To minimize waste and abuse, limit availability of temporary facilities to essential and intended uses.
	B. Maintenance: Maintain facilities in good operating condition until removal.
	1. Maintain operation of temporary enclosures, heating, cooling, humidity control, ventilation, and similar facilities on a 24-hour basis where required to achieve indicated results and to avoid possibility of damage.

	C. Operate Project-identification-sign lighting daily from dusk until 12:00 midnight.
	D. Temporary Facility Changeover: Do not change over from using temporary security and protection facilities to permanent facilities until Substantial Completion.
	E. Termination and Removal: Remove each temporary facility when need for its service has ended, when it has been replaced by authorized use of a permanent facility, or no later than Substantial Completion. Complete or, if necessary, restore permanent ...
	1. Materials and facilities that constitute temporary facilities are property of Contractor. Owner reserves right to take possession of Project identification signs.
	2. Remove temporary roads and paved areas not intended for or acceptable for integration into permanent construction. Where area is intended for landscape development, remove soil and aggregate fill that do not comply with requirements for fill or sub...
	3. At Substantial Completion, repair, renovate, and clean permanent facilities used during construction period. Comply with final cleaning requirements specified in Section 017700 "Closeout Procedures."




	016000 Product Requirements 100%
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for selection of products for use in Project; product delivery, storage, and handling; manufacturers' standard warranties on products; special warranties; and comparable products.
	B. Related Sections:
	1. Section 012500 "Substitution Procedures" for requests for substitutions.
	2. Section 014200 "References" for applicable industry standards for products specified.


	1.3 DEFINITIONS
	A. Products:  Items obtained for incorporating into the Work, whether purchased for Project or taken from previously purchased stock.  The term "product" includes the terms "material," "equipment," "system," and terms of similar intent.
	1. Named Products:  Items identified by manufacturer's product name, including make or model number or other designation shown or listed in manufacturer's published product literature, that is current as of date of the Contract Documents.
	2. New Products:  Items that have not previously been incorporated into another project or facility.  Products salvaged or recycled from other projects are not considered new products.
	3. Comparable Product:  Product that is demonstrated and approved through submittal process to have the indicated qualities related to type, function, dimension, in-service performance, physical properties, appearance, and other characteristics that e...

	B. Basis-of-Design Product Specification:  A specification in which a specific manufacturer's product is named and accompanied by the words "basis-of-design product," including make or model number or other designation, to establish the significant qu...

	1.4 ACTION SUBMITTALS
	A. Comparable Product Requests:  Submit request for consideration of each comparable product.  Identify product or fabrication or installation method to be replaced.  Include Specification Section number and title and Drawing numbers and titles.
	1. Include data to indicate compliance with the requirements specified in "Comparable Products" Article.
	2. Architect's Action:  If necessary, Architect will request additional information or documentation for evaluation within one (1) week of receipt of a comparable product request.  Architect will notify Contractor through Construction Manager of appro...
	a. Form of Approval:  As specified in Section 013300 "Submittal Procedures."
	b. Use product specified if Architect does not issue a decision on use of a comparable product request within time allocated.


	B. Basis-of-Design Product Specification Submittal:  Comply with requirements in Section 013300 "Submittal Procedures." Show compliance with requirements.

	1.5 QUALITY ASSURANCE
	A. Compatibility of Options:  If Contractor is given option of selecting between two (2) or more products for use on Project, select product compatible with products previously selected, even if previously selected products were also options.
	1. Each contractor is responsible for providing products and construction methods compatible with products and construction methods of other contractors.
	2. If a dispute arises between contractors over concurrently selectable but incompatible products, Architect will determine which products shall be used.


	1.6 PRODUCT DELIVERY, STORAGE, AND HANDLING
	A. Deliver, store, and handle products using means and methods that will prevent damage, deterioration, and loss, including theft and vandalism.  Comply with manufacturer's written instructions.
	B. Delivery and Handling:
	1. Schedule delivery to minimize long-term storage at Project site and to prevent overcrowding of construction spaces.
	2. Coordinate delivery with installation time to ensure minimum holding time for items that are flammable, hazardous, easily damaged, or sensitive to deterioration, theft, and other losses.
	3. Deliver products to Project site in an undamaged condition in manufacturer's original sealed container or other packaging system, complete with labels and instructions for handling, storing, unpacking, protecting, and installing.
	4. Inspect products on delivery to determine compliance with the Contract Documents and to determine that products are undamaged and properly protected.

	C. Storage:
	1. Store products to allow for inspection and measurement of quantity or counting of units.
	2. Store materials in a manner that will not endanger Project structure.
	3. Store products that are subject to damage by the elements, under cover in a weathertight enclosure above ground, with ventilation adequate to prevent condensation.
	4. Store foam plastic from exposure to sunlight, except to extent necessary for period of installation and concealment.
	5. Comply with product manufacturer's written instructions for temperature, humidity, ventilation, and weather-protection requirements for storage.
	6. Protect stored products from damage and liquids from freezing.
	7. Provide a secure location and enclosure at Project site for storage of materials and equipment by Owner's construction forces.  Coordinate location with Owner.


	1.7 PRODUCT WARRANTIES
	A. Warranties specified in other Sections shall be in addition to, and run concurrent with, other warranties required by the Contract Documents.  Manufacturer's disclaimers and limitations on product warranties do not relieve Contractor of obligations...
	1. Manufacturer's Warranty:  Written warranty furnished by individual manufacturer for a particular product and specifically endorsed by manufacturer to Owner.
	2. Special Warranty:  Written warranty required by the Contract Documents to provide specific rights for Owner.

	B. Special Warranties:  Prepare a written document that contains appropriate terms and identification, ready for execution.
	1. Manufacturer's Standard Form:  Modified to include Project-specific information and properly executed.
	2. Specified Form:  When specified forms are included with the Specifications, prepare a written document using indicated form properly executed.
	3. Refer to Divisions 02 through 49. Sections for specific content requirements and particular requirements for submitting special warranties.



	PART 2 -  PRODUCTS
	2.1 PRODUCT SELECTION PROCEDURES
	A. General Product Requirements:  Provide products that comply with the Contract Documents, are undamaged and, unless otherwise indicated, are new at time of installation.
	1. Provide products complete with accessories, trim, finish, fasteners, and other items needed for a complete installation and indicated use and effect.
	2. Standard Products:  If available, and unless custom products or nonstandard options are specified, provide standard products of types that have been produced and used successfully in similar situations on other projects.
	3. Owner reserves the right to limit selection to products with warranties not in conflict with requirements of the Contract Documents.
	4. Where products are accompanied by the term "as selected," Architect will make selection.
	5. Descriptive, performance, and reference standard requirements in the Specifications establish salient characteristics of products.
	6. Or Equal:  For products specified by name and accompanied by the term "or equal," or "or approved equal," or "or approved," comply with requirements in "Comparable Products" Article to obtain approval for use of an unnamed product.

	B. Product Selection Procedures:
	1. Product:  Where Specifications name a single manufacturer and product, provide the named product that complies with requirements.  Comparable products or substitutions for Contractor's convenience will not be considered.
	2. Manufacturer/Source:  Where Specifications name a single manufacturer or source, provide a product by the named manufacturer or source that complies with requirements.  Comparable products or substitutions for Contractor's convenience will not be c...
	3. Products:
	a. Restricted List:  Where Specifications include a list of names of both manufacturers and products, provide one (1) of the products listed that complies with requirements.  Comparable products or substitutions for Contractor's convenience will be co...
	b. Nonrestricted List:  Where Specifications include a list of names of both available manufacturers and products, provide one (1) of the products listed, or an unnamed product, that complies with requirements.  Comply with requirements in "Comparable...

	4. Manufacturers:
	a. Restricted List:  Where Specifications include a list of manufacturers' names, provide a product by one (1) of the manufacturers listed that complies with requirements. Comparable products or substitutions for Contractor's convenience will be consi...
	b. Nonrestricted List:  Where Specifications include a list of available manufacturers, provide a product by one (1) of the manufacturers listed, or a product by an unnamed manufacturer, that complies with requirements.  Comply with requirements in "C...

	5. Basis-of-Design Product:  Where Specifications name a product, or refer to a product indicated on Drawings, and include a list of manufacturers, provide the specified or indicated product or a comparable product by one (1) of the other named manufa...

	C. Visual Matching Specification:  Where Specifications require "match Architect's sample", provide a product that complies with requirements and matches Architect's sample.  Architect's decision will be final on whether a proposed product matches.
	1. If no product available within specified category matches and complies with other specified requirements, comply with requirements in Section 012500 "Substitution Procedures" for proposal of product.

	D. Visual Selection Specification:  Where Specifications include the phrase "as selected by Architect from manufacturer's full range" or similar phrase, select a product that complies with requirements.  Architect will select color, gloss, pattern, de...

	2.2 COMPARABLE PRODUCTS
	A. Conditions for Consideration:  Architect will consider Contractor's request for comparable product when the following conditions are satisfied.  If the following conditions are not satisfied, Architect may return requests without action, except to ...
	1. Evidence that the proposed product does not require revisions to the Contract Documents, that it is consistent with the Contract Documents and will produce the indicated results, and that it is compatible with other portions of the Work.
	2. Detailed comparison of significant qualities of proposed product with those named in the Specifications.  Significant qualities include attributes such as performance, weight, size, durability, visual effect, and specific features and requirements ...
	3. Evidence that proposed product provides specified warranty.
	4. List of similar installations for completed projects with project names and addresses and names and addresses of architects and owners, if requested.
	5. Samples, if requested.



	PART 3 -  EXECUTION (Not Used)

	017300 Execution 100%
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes general administrative and procedural requirements governing execution of the Work including, but not limited to, the following:
	1. Construction layout.
	2. Field engineering and surveying.
	3. Installation of the Work.
	4. Cutting and patching.
	5. Coordination of Owner-installed products.
	6. Progress cleaning.
	7. Starting and adjusting.
	8. Protection of installed construction.

	B. Related Requirements:
	1. Section 011000 "Summary" for limits on use of Project site.
	2. Section 013300 "Submittal Procedures" for submitting surveys.
	3. Section 017700 "Closeout Procedures" for submitting final property survey with Project Record Documents, recording of Owner-accepted deviations from indicated lines and levels, and final cleaning.
	4. Section 024119 "Selective Demolition" for demolition and removal of selected portions of the building.
	5. Section 078413 "Penetration Firestopping" for patching penetrations in fire-rated construction.


	1.3 DEFINITIONS
	A. Cutting: Removal of in-place construction necessary to permit installation or performance of other work.
	B. Patching: Fitting and repair work required to restore construction to original conditions after installation of other work.

	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For land surveyor and professional engineer.
	B. Certificates: Submit certificate signed by land surveyor and professional engineer certifying that location and elevation of improvements comply with requirements.
	C. Cutting and Patching Plan: Submit plan describing procedures at least 10 days prior to the time cutting and patching will be performed. Include the following information:
	1. Extent: Describe reason for and extent of each occurrence of cutting and patching.
	2. Changes to In-Place Construction: Describe anticipated results. Include changes to structural elements and operating components as well as changes in building appearance and other significant visual elements.
	3. Products: List products to be used for patching and firms or entities that will perform patching work.
	4. Dates: Indicate when cutting and patching will be performed.
	5. Utilities and Mechanical and Electrical Systems: List services and systems that cutting and patching procedures will disturb or affect. List services and systems that will be relocated and those that will be temporarily out of service. Indicate len...
	a. Include description of provisions for temporary services and systems during interruption of permanent services and systems.


	D. Landfill Receipts: Submit copy of receipts issued by a landfill facility, licensed to accept hazardous materials, for hazardous waste disposal.
	E. Certified Surveys: Submit two  copies signed by land surveyor and professional engineer.
	F. Final Property Survey: Submit 10 copies showing the Work performed and record survey data.

	1.5 QUALITY ASSURANCE
	A. Land Surveyor Qualifications: A professional land surveyor who is legally qualified to practice in jurisdiction where Project is located and who is experienced in providing land-surveying services of the kind indicated.
	B. Cutting and Patching: Comply with requirements for and limitations on cutting and patching of construction elements.
	1. Structural Elements: When cutting and patching structural elements, notify Architect of locations and details of cutting and await directions from Architect before proceeding. Shore, brace, and support structural elements during cutting and patchin...
	a. Concrete floor slabs.

	2. Operational Elements: Do not cut and patch operating elements and related components in a manner that results in reducing their capacity to perform as intended or that results in increased maintenance or decreased operational life or safety. Operat...
	a. Primary operational systems and equipment.
	b. Fire separation assemblies.
	c. Air or smoke barriers.
	d. Fire-suppression systems.
	e. Mechanical systems piping and ducts.
	f. Control systems.
	g. Communication systems.
	h. Fire-detection and -alarm systems.
	i. Conveying systems.
	j. Electrical wiring systems.
	k. Operating systems of special construction.

	3. Other Construction Elements: Do not cut and patch other construction elements or components in a manner that could change their load-carrying capacity, that results in reducing their capacity to perform as intended, or that results in increased mai...
	a. Water, moisture, or vapor barriers.
	b. Membranes and flashings.
	c. Exterior curtain-wall construction.
	d. Sprayed fire-resistive material.
	e. Equipment supports.
	f. Piping, ductwork, vessels, and equipment.
	g. Noise- and vibration-control elements and systems.

	4. Visual Elements: Do not cut and patch construction in a manner that results in visual evidence of cutting and patching. Do not cut and patch exposed construction in a manner that would, in Architect's opinion, reduce the building's aesthetic qualit...

	C. Cutting and Patching Conference: Before proceeding, meet at Project site with parties involved in cutting and patching, including mechanical and electrical trades. Review areas of potential interference and conflict. Coordinate procedures and resol...
	D. Manufacturer's Installation Instructions: Obtain and maintain on-site manufacturer's written recommendations and instructions for installation of products and equipment.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. General: Comply with requirements specified in other Sections.
	1. For projects requiring compliance with sustainable design and construction practices and procedures, use products for patching that comply with sustainable design requirements.

	B. In-Place Materials: Use materials for patching identical to in-place materials. For exposed surfaces, use materials that visually match in-place adjacent surfaces to the fullest extent possible.
	1. If identical materials are unavailable or cannot be used, use materials that, when installed, will provide a match acceptable to Architect for the visual and functional performance of in-place materials.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Existing Conditions: The existence and location of underground and other utilities and construction indicated as existing are not guaranteed. Before beginning sitework, investigate and verify the existence and location of underground utilities, mec...
	1. Before construction, verify the location and invert elevation at points of connection of sanitary sewer, storm sewer, and water-service piping; underground electrical services, and other utilities.
	2. Furnish location data for work related to Project that must be performed by public utilities serving Project site.

	B. Examination and Acceptance of Conditions: Before proceeding with each component of the Work, examine substrates, areas, and conditions, with Installer or Applicator present where indicated, for compliance with requirements for installation toleranc...
	1. Examine roughing-in for mechanical and electrical systems to verify actual locations of connections before equipment and fixture installation.
	2. Examine walls, floors, and roofs for suitable conditions where products and systems are to be installed.
	3. Verify compatibility with and suitability of substrates, including compatibility with existing finishes or primers.

	C. Written Report: Where a written report listing conditions detrimental to performance of the Work is required by other Sections, include the following:
	1. Description of the Work.
	2. List of detrimental conditions, including substrates.
	3. List of unacceptable installation tolerances.
	4. Recommended corrections.

	D. Proceed with installation only after unsatisfactory conditions have been corrected. Proceeding with the Work indicates acceptance of surfaces and conditions.

	3.2 PREPARATION
	A. Existing Utility Information: Furnish information to local utilityand Owner that is necessary to adjust, move, or relocate existing utility structures, utility poles, lines, services, or other utility appurtenances located in or affected by constru...
	B. Field Measurements: Take field measurements as required to fit the Work properly. Recheck measurements before installing each product. Where portions of the Work are indicated to fit to other construction, verify dimensions of other construction by...
	C. Space Requirements: Verify space requirements and dimensions of items shown diagrammatically on Drawings.
	D. Review of Contract Documents and Field Conditions: Immediately on discovery of the need for clarification of the Contract Documents caused by differing field conditions outside the control of Contractor, submit a request for information to Architec...

	3.3 CONSTRUCTION LAYOUT
	A. Verification: Before proceeding to lay out the Work, verify layout information shown on Drawings, in relation to the property survey and existing benchmarks. If discrepancies are discovered, notify Architect and Construction Manager promptly.
	B. General: Engage a land surveyor to lay out the Work using accepted surveying practices.
	1. Establish benchmarks and control points to set lines and levels at each story of construction and elsewhere as needed to locate each element of Project.
	2. Establish limits on use of Project site.
	3. Establish dimensions within tolerances indicated. Do not scale Drawings to obtain required dimensions.
	4. Inform installers of lines and levels to which they must comply.
	5. Check the location, level and plumb, of every major element as the Work progresses.
	6. Notify Architect and Construction Manager when deviations from required lines and levels exceed allowable tolerances.
	7. Close site surveys with an error of closure equal to or less than the standard established by authorities having jurisdiction.

	C. Site Improvements: Locate and lay out site improvements, including pavements, grading, fill and topsoil placement, utility slopes, and rim and invert elevations.
	D. Building Lines and Levels: Locate and lay out control lines and levels for structures, building foundations, column grids, and floor levels, including those required for mechanical and electrical work. Transfer survey markings and elevations for us...
	E. Record Log: Maintain a log of layout control work. Record deviations from required lines and levels. Include beginning and ending dates and times of surveys, weather conditions, name and duty of each survey party member, and types of instruments an...

	3.4 FIELD ENGINEERING
	A. Identification: Owner will identify existing benchmarks, control points, and property corners.
	B. Reference Points: Locate existing permanent benchmarks, control points, and similar reference points before beginning the Work. Preserve and protect permanent benchmarks and control points during construction operations.
	1. Do not change or relocate existing benchmarks or control points without prior written approval of Architect or Construction Manager. Report lost or destroyed permanent benchmarks or control points promptly. Report the need to relocate permanent ben...
	2. Replace lost or destroyed permanent benchmarks and control points promptly. Base replacements on the original survey control points.

	C. Benchmarks: Establish and maintain a minimum of two permanent benchmarks on Project site, referenced to data established by survey control points. Comply with authorities having jurisdiction for type and size of benchmark.
	1. Record benchmark locations, with horizontal and vertical data, on Project Record Documents.
	2. Where the actual location or elevation of layout points cannot be marked, provide temporary reference points sufficient to locate the Work.
	3. Remove temporary reference points when no longer needed. Restore marked construction to its original condition.

	D. Certified Survey: On completion of foundation walls, major site improvements, and other work requiring field-engineering services, prepare a certified survey showing dimensions, locations, angles, and elevations of construction and sitework.
	E. Final Property Survey: Engage a land surveyor to prepare a final property survey showing significant features (real property) for Project. Include on the survey a certification, signed by land surveyor, that principal metes, bounds, lines, and leve...
	1. Show boundary lines, monuments, streets, site improvements and utilities, existing improvements and significant vegetation, adjoining properties, acreage, grade contours, and the distance and bearing from a site corner to a legal point.
	2. Recording: At Substantial Completion, have the final property survey recorded by or with authorities having jurisdiction as the official "property survey."


	3.5 INSTALLATION
	A. General: Locate the Work and components of the Work accurately, in correct alignment and elevation, as indicated.
	1. Make vertical work plumb and make horizontal work level.
	2. Where space is limited, install components to maximize space available for maintenance and ease of removal for replacement.
	3. Conceal pipes, ducts, and wiring in finished areas unless otherwise indicated.
	4. Maintain minimum headroom clearance of 6T96 inches6T10T (2440 mm)10T in occupied spaces and 6T90 inches6T10T (2300 mm)10T  in unoccupied spaces.

	B. Comply with manufacturer's written instructions and recommendations for installing products in applications indicated.
	C. Install products at the time and under conditions that will ensure the best possible results. Maintain conditions required for product performance until Substantial Completion.
	D. Conduct construction operations so no part of the Work is subjected to damaging operations or loading in excess of that expected during normal conditions of occupancy.
	E. Sequence the Work and allow adequate clearances to accommodate movement of construction items on site and placement in permanent locations.
	F. Tools and Equipment: Do not use tools or equipment that produce harmful noise levels.
	G. Templates: Obtain and distribute to the parties involved templates for work specified to be factory prepared and field installed. Check Shop Drawings of other work to confirm that adequate provisions are made for locating and installing products to...
	H. Attachment: Provide blocking and attachment plates and anchors and fasteners of adequate size and number to securely anchor each component in place, accurately located and aligned with other portions of the Work. Where size and type of attachments ...
	1. Mounting Heights: Where mounting heights are not indicated, mount components at heights directed by Architect.
	2. Allow for building movement, including thermal expansion and contraction.
	3. Coordinate installation of anchorages. Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors, that are to be embedded in concrete or masonry...

	I. Joints: Make joints of uniform width. Where joint locations in exposed work are not indicated, arrange joints for the best visual effect. Fit exposed connections together to form hairline joints.
	J. Hazardous Materials: Use products, cleaners, and installation materials that are not considered hazardous.

	3.6 CUTTING AND PATCHING
	A. Cutting and Patching, General: Employ skilled workers to perform cutting and patching. Proceed with cutting and patching at the earliest feasible time, and complete without delay.
	1. Cut in-place construction to provide for installation of other components or performance of other construction, and subsequently patch as required to restore surfaces to their original condition.

	B. Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or damaged during installation or cutting and patching operations, by methods and with materials so as not to void existing warranties.
	C. Temporary Support: Provide temporary support of work to be cut.
	D. Protection: Protect in-place construction during cutting and patching to prevent damage. Provide protection from adverse weather conditions for portions of Project that might be exposed during cutting and patching operations.
	E. Adjacent Occupied Areas: Where interference with use of adjoining areas or interruption of free passage to adjoining areas is unavoidable, coordinate cutting and patching according to requirements in Section 011000 "Summary."
	F. Existing Utility Services and Mechanical/Electrical Systems: Where existing services/systems are required to be removed, relocated, or abandoned, bypass such services/systems before cutting to minimize interruption to occupied areas.
	G. Cutting: Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar operations, including excavation, using methods least likely to damage elements retained or adjoining construction. If possible, review proposed proce...
	1. In general, use hand or small power tools designed for sawing and grinding, not hammering and chopping. Cut holes and slots neatly to minimum size required, and with minimum disturbance of adjacent surfaces. Temporarily cover openings when not in use.
	2. Finished Surfaces: Cut or drill from the exposed or finished side into concealed surfaces.
	3. Concrete and Masonry: Cut using a cutting machine, such as an abrasive saw or a diamond-core drill.
	4. Excavating and Backfilling: Comply with requirements in applicable Sections where required by cutting and patching operations.
	5. Mechanical and Electrical Services: Cut off pipe or conduit in walls or partitions to be removed. Cap, valve, or plug and seal remaining portion of pipe or conduit to prevent entrance of moisture or other foreign matter after cutting.
	6. Proceed with patching after construction operations requiring cutting are complete.

	H. Patching: Patch construction by filling, repairing, refinishing, closing up, and similar operations following performance of other work. Patch with durable seams that are as invisible as practicable. Provide materials and comply with installation r...
	1. Inspection: Where feasible, test and inspect patched areas after completion to demonstrate physical integrity of installation.
	2. Exposed Finishes: Restore exposed finishes of patched areas and extend finish restoration into retained adjoining construction in a manner that will minimize evidence of patching and refinishing.
	a. Clean piping, conduit, and similar features before applying paint or other finishing materials.
	b. Restore damaged pipe covering to its original condition.

	3. Floors and Walls: Where walls or partitions that are removed extend one finished area into another, patch and repair floor and wall surfaces in the new space. Provide an even surface of uniform finish, color, texture, and appearance. Remove in-plac...
	a. Where patching occurs in a painted surface, prepare substrate and apply primer and intermediate paint coats appropriate for substrate over the patch, and apply final paint coat over entire unbroken surface containing the patch. Provide additional c...

	4. Ceilings: Patch, repair, or rehang in-place ceilings as necessary to provide an even-plane surface of uniform appearance.
	5. Exterior Building Enclosure: Patch components in a manner that restores enclosure to a weathertight condition and ensures thermal and moisture integrity of building enclosure.

	I. Cleaning: Clean areas and spaces where cutting and patching are performed. Remove paint, mortar, oils, putty, and similar materials from adjacent finished surfaces.

	3.7 PROGRESS CLEANING
	A. General: Clean Project site and work areas daily, including common areas. Enforce requirements strictly. Dispose of materials lawfully.
	1. Comply with requirements in NFPA 241 for removal of combustible waste materials and debris.
	2. Do not hold waste materials more than seven days during normal weather or three days if the temperature is expected to rise above 6T80 deg F6T10T (27 deg C)10T.
	3. Containerize hazardous and unsanitary waste materials separately from other waste. Mark containers appropriately and dispose of legally, according to regulations.
	a. Use containers intended for holding waste materials of type to be stored.

	4. Coordinate progress cleaning for joint-use areas where Contractor and other contractors are working concurrently.

	B. Site: Maintain Project site free of waste materials and debris.
	C. Work Areas: Clean areas where work is in progress to the level of cleanliness necessary for proper execution of the Work.
	1. Remove liquid spills promptly.
	2. Where dust would impair proper execution of the Work, broom-clean or vacuum the entire work area, as appropriate.

	D. Installed Work: Keep installed work clean. Clean installed surfaces according to written instructions of manufacturer or fabricator of product installed, using only cleaning materials specifically recommended. If specific cleaning materials are not...
	E. Concealed Spaces: Remove debris from concealed spaces before enclosing the space.
	F. Exposed Surfaces in Finished Areas: Clean exposed surfaces and protect as necessary to ensure freedom from damage and deterioration at time of Substantial Completion.
	G. Waste Disposal: Do not bury or burn waste materials on-site. Do not wash waste materials down sewers or into waterways. Comply with waste disposal requirements in Section 015000 "Temporary Facilities and Controls."
	H. During handling and installation, clean and protect construction in progress and adjoining materials already in place. Apply protective covering where required to ensure protection from damage or deterioration at Substantial Completion.
	I. Clean and provide maintenance on completed construction as frequently as necessary through the remainder of the construction period. Adjust and lubricate operable components to ensure operability without damaging effects.
	J. Limiting Exposures: Supervise construction operations to assure that no part of the construction, completed or in progress, is subject to harmful, dangerous, damaging, or otherwise deleterious exposure during the construction period.

	3.8 STARTING AND ADJUSTING
	A. Start equipment and operating components to confirm proper operation. Remove malfunctioning units, replace with new units, and retest.
	B. Adjust equipment for proper operation. Adjust operating components for proper operation without binding.
	C. Test each piece of equipment to verify proper operation. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.
	D. Manufacturer's Field Service: Comply with qualification requirements in Section 014000 "Quality Requirements."

	3.9 PROTECTION OF INSTALLED CONSTRUCTION
	A. Provide final protection and maintain conditions that ensure installed Work is without damage or deterioration at time of Substantial Completion.
	B. Comply with manufacturer's written instructions for temperature and relative humidity.



	017700 Closeout Procedures 100%
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for contract closeout, including, but not limited to, the following:
	1. Substantial Completion procedures.
	2. Final completion procedures.
	3. Warranties.
	4. Final cleaning.
	5. Repair of the Work.

	B. Related Requirements:
	1. Section 017300 "Execution" for progress cleaning of Project site.
	2. Section 017823 "Operation and Maintenance Data" for operation and maintenance manual requirements.
	3. Section 017839 "Project Record Documents" for submitting record Drawings, record Specifications, and record Product Data.
	4. Section 017900 "Demonstration and Training" for requirements for instructing Owner's personnel.


	1.3 ACTION SUBMITTALS
	A. Product Data: For cleaning agents.
	B. Contractor's List of Incomplete Items: Initial submittal at Substantial Completion.
	C. Certified List of Incomplete Items: Final submittal at Final Completion.

	1.4 CLOSEOUT SUBMITTALS
	A. Certificates of Release: From authorities having jurisdiction.
	B. Certificate of Insurance: For continuing coverage.
	C. Field Report: For pest control inspection.

	1.5 MAINTENANCE MATERIAL SUBMITTALS
	A. Schedule of Maintenance Material Items: For maintenance material submittal items specified in other Sections.

	1.6 SUBSTANTIAL COMPLETION PROCEDURES
	A. Contractor's List of Incomplete Items: Prepare and submit a list of items to be completed and corrected (Contractor's punch list), indicating the value of each item on the list and reasons why the Work is incomplete.
	B. Submittals Prior to Substantial Completion: Complete the following a minimum of 10 days prior to requesting inspection for determining date of Substantial Completion. List items below that are incomplete at time of request.
	1. Certificates of Release: Obtain and submit releases from authorities having jurisdiction permitting Owner unrestricted use of the Work and access to services and utilities. Include occupancy permits, operating certificates, and similar releases.
	2. Submit closeout submittals specified in other Division 01 Sections, including project record documents, operation and maintenance manuals, final completion construction photographic documentation, damage or settlement surveys, property surveys, and...
	3. Submit closeout submittals specified in individual Sections, including specific warranties, workmanship bonds, maintenance service agreements, final certifications, and similar documents.
	4. Submit maintenance material submittals specified in individual Sections, including tools, spare parts, extra materials, and similar items, and deliver to location designated by Architect. Label with manufacturer's name and model number where applic...
	a. Schedule of Maintenance Material Items: Prepare and submit schedule of maintenance material submittal items, including name and quantity of each item and name and number of related Specification Section. Obtain Architect's signature for receipt of ...

	5. Submit test/adjust/balance records.
	6. Submit sustainable design submittals not previously submitted.
	7. Submit changeover information related to Owner's occupancy, use, operation, and maintenance.

	C. Procedures Prior to Substantial Completion: Complete the following a minimum of 10 days prior to requesting inspection for determining date of Substantial Completion. List items below that are incomplete at time of request.
	1. Advise Owner of pending insurance changeover requirements.
	2. Make final changeover of permanent locks and deliver keys to Owner. Advise Owner's personnel of changeover in security provisions.
	3. Complete startup and testing of systems and equipment.
	4. Perform preventive maintenance on equipment used prior to Substantial Completion.
	5. Instruct Owner's personnel in operation, adjustment, and maintenance of products, equipment, and systems. Submit demonstration and training video recordings specified in Section 017900 "Demonstration and Training."
	6. Advise Owner of changeover in heat and other utilities.
	7. Participate with Owner in conducting inspection and walkthrough with local emergency responders.
	8. Terminate and remove temporary facilities from Project site, along with mockups, construction tools, and similar elements.
	9. Complete final cleaning requirements, including touchup painting.
	10. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual defects.

	D. Inspection: Submit a written request for inspection to determine Substantial Completion a minimum of 10 days prior to date the work will be completed and ready for final inspection and tests. On receipt of request, Architect and Construction Manage...
	1. Reinspection: Request reinspection when the Work identified in previous inspections as incomplete is completed or corrected.
	2. Results of completed inspection will form the basis of requirements for final completion.


	1.7 FINAL COMPLETION PROCEDURES
	A. Submittals Prior to Final Completion: Before requesting final inspection for determining final completion, complete the following:
	1. Submit a final Application for Payment according to Section 012900 "Payment Procedures."
	2. Certified List of Incomplete Items: Submit certified copy of Architect's Substantial Completion inspection list of items to be completed or corrected (punch list), endorsed and dated by Architect. Certified copy of the list shall state that each it...
	3. Certificate of Insurance: Submit evidence of final, continuing insurance coverage complying with insurance requirements.
	4. Submit pest-control final inspection report.

	B. Inspection: Submit a written request for final inspection to determine acceptance a minimum of 10 days prior to date the work will be completed and ready for final inspection and tests. On receipt of request, Architect and Construction Manager will...
	1. Reinspection: Request reinspection when the Work identified in previous inspections as incomplete is completed or corrected.


	1.8 LIST OF INCOMPLETE ITEMS (PUNCH LIST)
	A. Organization of List: Include name and identification of each space and area affected by construction operations for incomplete items and items needing correction including, if necessary, areas disturbed by Contractor that are outside the limits of...
	1. Organize list of spaces in sequential order, starting with exterior areas first and proceeding from lowest floor to highest floor.
	2. Organize items applying to each space by major element, including categories for ceiling, individual walls, floors, equipment, and building systems.
	3. Include the following information at the top of each page:
	a. Project name.
	b. Date.
	c. Name of Architect and Construction Manager.
	d. Name of Contractor.
	e. Page number.

	4. Submit list of incomplete items in the following format:
	a. MS Excel electronic file. Architect will return annotated file.
	b. PDF electronic file. Architect will return annotated file.
	c. Three paper copies. Architect will return two copies.



	1.9 SUBMITTAL OF PROJECT WARRANTIES
	A. Time of Submittal: Submit written warranties on request of Architect for designated portions of the Work where commencement of warranties other than date of Substantial Completion is indicated, or when delay in submittal of warranties might limit O...
	B. Partial Occupancy: Submit properly executed warranties within 15 days of completion of designated portions of the Work that are completed and occupied or used by Owner during construction period by separate agreement with Contractor.
	C. Organize warranty documents into an orderly sequence based on the table of contents of Project Manual.
	1. Bind warranties and bonds in heavy-duty, three-ring, vinyl-covered, loose-leaf binders, thickness as necessary to accommodate contents, and sized to receive 6T8-1/2-by-11-inch6T10T (215-by-280-mm)10T paper.
	2. Provide heavy paper dividers with plastic-covered tabs for each separate warranty. Mark tab to identify the product or installation. Provide a typed description of the product or installation, including the name of the product and the name, address...
	3. Identify each binder on the front and spine with the typed or printed title "WARRANTIES," Project name, and name of Contractor.
	4. Warranty Electronic File: Scan warranties and bonds and assemble complete warranty and bond submittal package into a single indexed electronic PDF file with links enabling navigation to each item. Provide bookmarked table of contents at beginning o...

	D. Provide additional copies of each warranty to include in operation and maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Cleaning Agents: Use cleaning materials and agents recommended by manufacturer or fabricator of the surface to be cleaned. Do not use cleaning agents that are potentially hazardous to health or property or that might damage finished surfaces.
	1. Use cleaning products that comply with Green Seal's GS-37, or if GS-37 is not applicable, use products that comply with the California Code of Regulations maximum allowable VOC levels.



	PART 3 -  EXECUTION
	3.1 FINAL CLEANING
	A. General: Perform final cleaning. Conduct cleaning and waste-removal operations to comply with local laws and ordinances and Federal and local environmental and antipollution regulations.
	B. Cleaning: Employ experienced workers or professional cleaners for final cleaning. Clean each surface or unit to condition expected in an average commercial building cleaning and maintenance program. Comply with manufacturer's written instructions.
	1. Complete the following cleaning operations before requesting inspection for certification of Substantial Completion for entire Project or for a designated portion of Project:
	a. Clean Project site, yard, and grounds, in areas disturbed by construction activities, including landscape development areas, of rubbish, waste material, litter, and other foreign substances.
	b. Sweep paved areas broom clean. Remove petrochemical spills, stains, and other foreign deposits.
	c. Rake grounds that are neither planted nor paved to a smooth, even-textured surface.
	d. Remove tools, construction equipment, machinery, and surplus material from Project site.
	e. Remove snow and ice to provide safe access to building.
	f. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free condition, free of stains, films, and similar foreign substances. Avoid disturbing natural weathering of exterior surfaces. Restore reflective surfaces to their original cond...
	g. Remove debris and surface dust from limited access spaces, including roofs, plenums, shafts, trenches, equipment vaults, manholes, attics, and similar spaces.
	h. Sweep concrete floors broom clean in unoccupied spaces.
	i. Vacuum carpet and similar soft surfaces, removing debris and excess nap; clean according to manufacturer's recommendations if visible soil or stains remain.
	j. Clean transparent materials, including mirrors and glass in doors and windows. Remove glazing compounds and other noticeable, vision-obscuring materials. Polish mirrors and glass, taking care not to scratch surfaces.
	k. Remove labels that are not permanent.
	l. Wipe surfaces of mechanical and electrical equipment, elevator equipment, and similar equipment. Remove excess lubrication, paint and mortar droppings, and other foreign substances.
	m. Clean plumbing fixtures to a sanitary condition, free of stains, including stains resulting from water exposure.
	n. Replace disposable air filters and clean permanent air filters. Clean exposed surfaces of diffusers, registers, and grills.
	o. Clean ducts, blowers, and coils if units were operated without filters during construction or that display contamination with particulate matter on inspection.
	1) Clean HVAC system in compliance with NADCA Standard 1992-01. Provide written report on completion of cleaning.

	p. Clean light fixtures, lamps, globes, and reflectors to function with full efficiency.
	q. Leave Project clean and ready for occupancy.


	C. Pest Control: Comply with pest control requirements in Section 015000 "Temporary Facilities and Controls." Prepare written report.
	D. Construction Waste Disposal: Comply with waste disposal requirements in Section 015000 "Temporary Facilities and Controls."

	3.2 REPAIR OF THE WORK
	A. Complete repair and restoration operations before requesting inspection for determination of Substantial Completion.
	B. Repair or remove and replace defective construction. Repairing includes replacing defective parts, refinishing damaged surfaces, touching up with matching materials, and properly adjusting operating equipment. Where damaged or worn items cannot be ...
	1. Remove and replace chipped, scratched, and broken glass, reflective surfaces, and other damaged transparent materials.
	2. Touch up and otherwise repair and restore marred or exposed finishes and surfaces. Replace finishes and surfaces that that already show evidence of repair or restoration.
	a. Do not paint over "UL" and other required labels and identification, including mechanical and electrical nameplates. Remove paint applied to required labels and identification.

	3. Replace parts subject to operating conditions during construction that may impede operation or reduce longevity.
	4. Replace burned-out bulbs, bulbs noticeably dimmed by hours of use, and defective and noisy starters in fluorescent and mercury vapor fixtures to comply with requirements for new fixtures.




	017823 Operation and Maintenance Data 100%
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for preparing operation and maintenance manuals, including the following:
	1. Operation and maintenance documentation directory.
	2. Emergency manuals.
	3. Operation manuals for systems, subsystems, and equipment.
	4. Product maintenance manuals.
	5. Systems and equipment maintenance manuals.

	B. Related Sections:
	1. Section 013300 "Submittal Procedures" for submitting copies of submittals for operation and maintenance manuals.
	2. Divisions 02 through 49 Sections for specific operation and maintenance manual requirements for the Work in those Sections.


	1.3 DEFINITIONS
	A. System:  An organized collection of parts, equipment, or subsystems united by regular interaction.
	B. Subsystem:  A portion of a system with characteristics similar to a system.

	1.4 CLOSEOUT SUBMITTALS
	A. Manual Content:  Operations and maintenance manual content is specified in individual specification sections to be reviewed at the time of Section submittals.  Submit reviewed manual content formatted and organized as required by this Section.
	1. Where applicable, clarify and update reviewed manual content to correspond to modifications and field conditions.

	B. Format:  Submit operations and maintenance manuals in the following format:
	1. Three (3) paper copies.  Include a complete operation and maintenance directory.  Enclose title pages and directories in clear plastic sleeves.  Architect, through Construction Manager, will return two (2) copies.

	C. Initial Manual Submittal:  Submit draft copy of each manual at least thirty (30) days before commencing demonstration and training.  Architect will comment on whether general scope and content of manual are acceptable.
	D. Final Manual Submittal:  Submit each manual in final form prior to requesting inspection for Substantial Completion and at least fifteen (15) days before commencing demonstration and training.  Architect will return copy with comments.
	1. Correct or modify each manual to comply with Architect's comments.  Submit copies of each corrected manual within fifteen (15) days of receipt of Architect's comments and prior to commencing demonstration and training.



	PART 2 -  PRODUCTS
	2.1 OPERATION AND MAINTENANCE DOCUMENTATION DIRECTORY
	A. Organization:  Include a section in the directory for each of the following:
	1. List of documents.
	2. List of systems.
	3. List of equipment.
	4. Table of contents.

	B. List of Systems and Subsystems:  List systems alphabetically.  Include references to operation and maintenance manuals that contain information about each system.
	C. List of Equipment:  List equipment for each system, organized alphabetically by system.  For pieces of equipment not part of system, list alphabetically in separate list.
	D. Tables of Contents:  Include a table of contents for each emergency, operation, and maintenance manual.
	E. Identification:  In the documentation directory and in each operation and maintenance manual, identify each system, subsystem, and piece of equipment with same designation used in the Contract Documents.  If no designation exists, assign a designat...

	2.2 REQUIREMENTS FOR EMERGENCY, OPERATION, AND MAINTENANCE MANUALS
	A. Organization:  Unless otherwise indicated, organize each manual into a separate section for each system and subsystem, and a separate section for each piece of equipment not part of a system.  Each manual shall contain the following materials, in t...
	1. Title page.
	2. Table of contents.
	3. Manual contents.

	B. Title Page:  Include the following information:
	1. Subject matter included in manual.
	2. Name and address of Project.
	3. Name and address of Owner.
	4. Date of submittal.
	5. Name and contact information for Contractor.
	6. Name and contact information for Construction Manager.
	7. Name and contact information for Architect.
	8. Names and contact information for major consultants to the Architect that designed the systems contained in the manuals.
	9. Cross-reference to related systems in other operation and maintenance manuals.

	C. Table of Contents:  List each product included in manual, identified by product name, indexed to the content of the volume, and cross-referenced to Specification Section number in Project Manual.
	1. If operation or maintenance documentation requires more than one (1) volume to accommodate data, include comprehensive table of contents for all volumes in each volume of the set.

	D. Manual Contents:  Organize into sets of manageable size.  Arrange contents alphabetically by system, subsystem, and equipment.  If possible, assemble instructions for subsystems, equipment, and components of one (1) system into a single binder.
	E. Manuals, Paper Copy:  Submit manuals in the form of hard copy, bound and labeled volumes.
	1. Binders:  Heavy-duty, three-ring, vinyl-covered, loose-leaf binders, in thickness necessary to accommodate contents, sized to hold 6T8-1/2-by-11-inch6T paper; with clear plastic sleeve on spine to hold label describing contents and with pockets ins...
	a. If two (2) or more binders are necessary to accommodate data of a system, organize data in each binder into groupings by subsystem and related components.  Cross-reference other binders if necessary to provide essential information for proper opera...
	b. Identify each binder on front and spine, with printed title "OPERATION AND MAINTENANCE MANUAL," Project title or name, and subject matter of contents.  Indicate volume number for multiple-volume sets.

	2. Dividers:  Heavy-paper dividers with plastic-covered tabs for each section of the manual.  Mark each tab to indicate contents.  Include typed list of products and major components of equipment included in the section on each divider, cross-referenc...
	3. Protective Plastic Sleeves:  Transparent plastic sleeves designed to enclose diagnostic software storage media for computerized electronic equipment.
	4. Supplementary Text:  Prepared on 6T8½-by-11-inch6T white bond paper.
	5. Drawings:  Attach reinforced, punched binder tabs on drawings and bind with text.
	a. If oversize drawings are necessary, fold drawings to same size as text pages and use as foldouts.
	b. If drawings are too large to be used as foldouts, fold and place drawings in labeled envelopes and bind envelopes in rear of manual.  At appropriate locations in manual, insert typewritten pages indicating drawing titles, descriptions of contents, ...



	2.3 EMERGENCY MANUALS
	A. Content:  Organize manual into a separate section for each of the following:
	1. Type of emergency.
	2. Emergency instructions.
	3. Emergency procedures.

	B. Type of Emergency:  Where applicable for each type of emergency indicated below, include instructions and procedures for each system, subsystem, piece of equipment, and component:
	1. Fire.
	2. Flood.
	3. Gas leak.
	4. Water leak.
	5. Power failure.
	6. Water outage.
	7. System, subsystem, or equipment failure.
	8. Chemical release or spill.

	C. Emergency Instructions:  Describe and explain warnings, trouble indications, error messages, and similar codes and signals.  Include responsibilities of Owner's operating personnel for notification of Installer, supplier, and manufacturer to mainta...
	D. Emergency Procedures:  Include the following, as applicable:
	1. Instructions on stopping.
	2. Shutdown instructions for each type of emergency.
	3. Operating instructions for conditions outside normal operating limits.
	4. Required sequences for electric or electronic systems.
	5. Special operating instructions and procedures.


	2.4 OPERATION MANUALS
	A. Content:  In addition to requirements in this Section, include operation data required in individual Specification Sections and the following information:
	1. System, subsystem, and equipment descriptions.  Use designations for systems and equipment indicated on Contract Documents.
	2. Performance and design criteria if Contractor is delegated design responsibility.
	3. Operating standards.
	4. Operating procedures.
	5. Operating logs.
	6. Wiring diagrams.
	7. Control diagrams.
	8. Piped system diagrams.
	9. Precautions against improper use.
	10. License requirements including inspection and renewal dates.

	B. Descriptions:  Include the following:
	1. Product name and model number.  Use designations for products indicated on Contract Documents.
	2. Manufacturer's name.
	3. Equipment identification with serial number of each component.
	4. Equipment function.
	5. Operating characteristics.
	6. Limiting conditions.
	7. Performance curves.
	8. Engineering data and tests.
	9. Complete nomenclature and number of replacement parts.

	C. Operating Procedures:  Include the following, as applicable:
	1. Startup procedures.
	2. Equipment or system break-in procedures.
	3. Routine and normal operating instructions.
	4. Regulation and control procedures.
	5. Instructions on stopping.
	6. Normal shutdown instructions.
	7. Seasonal and weekend operating instructions.
	8. Required sequences for electric or electronic systems.
	9. Special operating instructions and procedures.

	D. Systems and Equipment Controls:  Describe the sequence of operation, and diagram controls as installed.
	E. Piped Systems:  Diagram piping as installed, and identify color-coding where required for identification.

	2.5 PRODUCT MAINTENANCE MANUALS
	A. Content:  Organize manual into a separate section for each product, material, and finish.  Include source information, product information, maintenance procedures, repair materials and sources, and warranties and bonds, as described below.
	B. Source Information:  List each product included in manual, identified by product name and arranged to match manual's table of contents.  For each product, list name, address, and telephone number of Installer or supplier and maintenance service age...
	C. Product Information:  Include the following, as applicable:
	1. Product name and model number.
	2. Manufacturer's name.
	3. Color, pattern, and texture.
	4. Material and chemical composition.
	5. Reordering information for specially manufactured products.

	D. Maintenance Procedures:  Include manufacturer's written recommendations and the following:
	1. Inspection procedures.
	2. Types of cleaning agents to be used and methods of cleaning.
	3. List of cleaning agents and methods of cleaning detrimental to product.
	4. Schedule for routine cleaning and maintenance.
	5. Repair instructions.

	E. Repair Materials and Sources:  Include lists of materials and local sources of materials and related services.
	F. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances and conditions that would affect validity of warranties or bonds.
	1. Include procedures to follow and required notifications for warranty claims.


	2.6 SYSTEMS AND EQUIPMENT MAINTENANCE MANUALS
	A. Content:  For each system, subsystem, and piece of equipment not part of a system, include source information, manufacturers' maintenance documentation, maintenance procedures, maintenance and service schedules, spare parts list and source informat...
	B. Source Information:  List each system, subsystem, and piece of equipment included in manual, identified by product name and arranged to match manual's table of contents.  For each product, list name, address, and telephone number of Installer or su...
	C. Manufacturers' Maintenance Documentation:  Manufacturers' maintenance documentation including the following information for each component part or piece of equipment:
	1. Standard maintenance instructions and bulletins.
	2. Drawings, diagrams, and instructions required for maintenance, including disassembly and component removal, replacement, and assembly.
	3. Identification and nomenclature of parts and components.
	4. List of items recommended to be stocked as spare parts.

	D. Maintenance Procedures:  Include the following information and items that detail essential maintenance procedures:
	1. Test and inspection instructions.
	2. Troubleshooting guide.
	3. Precautions against improper maintenance.
	4. Disassembly; component removal, repair, and replacement; and reassembly instructions.
	5. Aligning, adjusting, and checking instructions.
	6. Demonstration and training video recording, if available.

	E. Maintenance and Service Schedules:  Include service and lubrication requirements, list of required lubricants for equipment, and separate schedules for preventive and routine maintenance and service with standard time allotment.
	1. Scheduled Maintenance and Service:  Tabulate actions for daily, weekly, monthly, quarterly, semiannual, and annual frequencies.
	2. Maintenance and Service Record:  Include manufacturers' forms for recording maintenance.

	F. Spare Parts List and Source Information:  Include lists of replacement and repair parts, with parts identified and cross-referenced to manufacturers' maintenance documentation and local sources of maintenance materials and related services.
	G. Maintenance Service Contracts:  Include copies of maintenance agreements with name and telephone number of service agent.
	H. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances and conditions that would affect validity of warranties or bonds.
	1. Include procedures to follow and required notifications for warranty claims.



	PART 3 -  EXECUTION
	3.1 MANUAL PREPARATION
	A. Emergency Manual:  Assemble a complete set of emergency information indicating procedures for use by emergency personnel and by Owner's operating personnel for types of emergencies indicated.
	B. Product Maintenance Manual:  Assemble a complete set of maintenance data indicating care and maintenance of each product, material, and finish incorporated into the Work.
	C. Operation and Maintenance Manuals:  Assemble a complete set of operation and maintenance data indicating operation and maintenance of each system, subsystem, and piece of equipment not part of a system.
	1. Engage a factory-authorized service representative to assemble and prepare information for each system, subsystem, and piece of equipment not part of a system.
	2. Prepare a separate manual for each system and subsystem, in the form of an instructional manual for use by Owner's operating personnel.

	D. Manufacturers' Data:  Where manuals contain manufacturers' standard printed data, include only sheets pertinent to product or component installed.  Mark each sheet to identify each product or component incorporated into the Work.  If data include m...
	1. Prepare supplementary text if manufacturers' standard printed data are not available and where the information is necessary for proper operation and maintenance of equipment or systems.

	E. Drawings:  Prepare drawings supplementing manufacturers' printed data to illustrate the relationship of component parts of equipment and systems and to illustrate control sequence and flow diagrams.  Coordinate these drawings with information conta...
	1. Do not use original project record documents as part of operation and maintenance manuals.
	2. Comply with requirements of newly prepared record Drawings in Section 017839 "Project Record Documents."




	017830 Warranties and Bonds 100%
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for warranties required by the Contract Documents, including manufacturer’s standard warranties on products and special warranties.
	B. Related Requirements:
	1. Section 017823 "Operation and Maintenance Data" for operation and maintenance manual requirements.
	2. The Divisions 02 through 49 Sections for specific requirements for warranties on products and installations specified to be warranted.


	1.3 PROJECT WARRANTIES
	A. Subcontractors shall provide a one (1) year Labor & Material warranty that all materials and equipment furnished shall be new and shall be of good quality, free from faults and defects and in conformance with the Contract Documents.  Any defects du...
	B. For all major mechanical and electrical equipment the warranties and guarantees on these pieces of equipment will commence after the equipment has been put into permanent operating mode, equipment and components have been commissioned by the Commis...
	C. Warranties on new roof areas shall commence from the date of Substantial Completion for that particular building area as the construction phases are completed.  The completed roof areas shall be inspected by the roofing manufacturer for compliance ...
	1. At the completion of the entire construction project, the roofing manufacturer is to provide a recertification for all roofs.

	D. The warranties on all remaining building components will commence from the date of Substantial Completion for that particular building area as the construction phases are completed.  If building components have been procured by the subcontractor an...
	1. Example – Door Hardware: If all door hardware has been procured for the entire project, the manufacturer’s warranty will begin at the completion of the first phase that includes door hardware.

	E. Disclaimers and Limitations:  Manufacturer's disclaimers and limitations on product warranties do not relieve the subcontractor of the warranty on the Work that incorporates the products.
	F. Related Damages and Losses:  When correcting failed or damaged warranted construction, remove and replace construction that has been damaged as a result of such failure or must be removed and replaced to provide access for correction of warranted c...
	G. Reinstatement of Warranty:  When Work covered by a warranty has failed and been corrected by replacement or rebuilding, reinstate the warranty by written endorsement.  The reinstated warranty shall be equal to the original warranty with an equitabl...
	H. Replacement Cost: Upon determination that Work covered by a warranty has failed, replace or rebuild the Work to an acceptable condition complying with requirements of the Contract Documents.  The subcontractor is responsible for the cost of replaci...
	I. Bonds shall be by approved Surety Companies, made out to the Commissioner, Department of Public Works on companies’ standard form.

	1.4 FORM OF PROJECT WARRANTIES
	A. Organize warranty documents into an orderly sequence based on the table of contents of Project Manual.
	1. Bind warranties and bonds in heavy-duty, three-ring, vinyl-covered, loose-leaf binders, thickness as necessary to accommodate contents, and sized to receive 6T8½-by-11-inch6T paper.
	2. Provide heavy paper dividers with plastic-covered tabs for each separate warranty. Mark tab to identify the product or installation. Provide a typed description of the product or installation, including the name of the product and the name, address...
	3. Identify each binder on the front and spine with the typed or printed title "WARRANTIES," Project name, and name of Contractor.
	4. Warranty Electronic File: Scan warranties and bonds and assemble complete warranty and bond submittal package into a single indexed electronic PDF file with links enabling navigation to each item. Provide bookmarked table of contents at beginning o...

	B. Provide additional copies of each warranty to include in operation and maintenance manuals.

	1.5 PREPARATION OF SUBMITTALS
	A. Obtain warranties and bonds, executed in duplicate by responsible Subcontractors, suppliers and manufacturers, within ten (10) days after completion of the applicable item or work.
	B. Verify that documents are in proper form, contain full information and are notarized.
	C. Co-execute submittals when required.
	D. Retain warranties and bonds until time specified for submittal per the Construction Manager, at each phase completion.


	PART 2 -  PRODUCTS
	PART 3 -  EXECUTION

	017839 Project Record Documents 100%
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for project record documents, including the following:
	1. Record Drawings.
	2. Record Specifications.
	3. Record Product Data.
	4. Miscellaneous record submittals.

	B. Related Sections:
	1. Section 017823 "Operation and Maintenance Data" for operation and maintenance manual requirements.
	2. Divisions 02 through 49 Sections for specific requirements for project record documents of the Work in those Sections.


	1.3 CLOSEOUT SUBMITTALS
	A. Record Drawings:  Comply with the following:
	1. Number of Copies:  Submit one (1) set(s) of marked-up record prints.

	B. Record Specifications:  Submit one (1) paper copy of Project's Specifications, including addenda and contract modifications.
	C. Record Product Data:  Submit one (1) paper copy of each submittal.
	1. Where record Product Data are required as part of operation and maintenance manuals, submit duplicate marked-up Product Data as a component of manual.



	PART 2 -  PRODUCTS
	2.1 RECORD DRAWINGS
	A. Record Prints:  Maintain one (1) set of marked-up paper copies of the Contract Drawings and Shop Drawings.
	1. Preparation:  Mark record prints to show the actual installation where installation varies from that shown originally.  Require individual or entity who obtained record data, whether individual or entity is Installer, subcontractor, or similar enti...
	a. Give particular attention to information on concealed elements that would be difficult to identify or measure and record later.
	b. Accurately record information in an acceptable drawing technique.
	c. Record data as soon as possible after obtaining it.
	d. Record and check the markup before enclosing concealed installations.
	e. Cross-reference record prints to corresponding archive photographic documentation.

	2. Content:  Types of items requiring marking include, but are not limited to, the following:
	a. Dimensional changes to Drawings.
	b. Revisions to details shown on Drawings.
	c. Depths of foundations below first floor.
	d. Locations and depths of underground utilities.
	e. Revisions to routing of piping and conduits.
	f. Revisions to electrical circuitry.
	g. Actual equipment locations.
	h. Duct size and routing.
	i. Locations of concealed internal utilities.
	j. Changes made by Change Order or Construction Change Directive.
	k. Changes made following Architect's written orders.
	l. Details not on the original Contract Drawings.
	m. Field records for variable and concealed conditions.
	n. Record information on the Work that is shown only schematically.

	3. Mark the Contract Drawings and Shop Drawings completely and accurately.  Utilize personnel proficient at recording graphic information in production of marked-up record prints.
	4. Mark record sets with erasable, red-colored pencil.  Use other colors to distinguish between changes for different categories of the Work at same location.
	5. Mark important additional information that was either shown schematically or omitted from original Drawings.
	6. Note Construction Change Directive numbers, alternate numbers, Change Order numbers, and similar identification, where applicable.

	B. Format:  Identify and date each record Drawing; include the designation "PROJECT RECORD DRAWING" in a prominent location.
	1. Record Prints:  Organize record prints and newly prepared record Drawings into manageable sets.  Bind each set with durable paper cover sheets.  Include identification on cover sheets.
	2. Format:  Paper copy.
	3. Identification:  As follows:
	a. Project name.
	b. Date.
	c. Designation "PROJECT RECORD DRAWINGS."
	d. Name of Architect.
	e. Name of Contractor.



	2.2 RECORD SPECIFICATIONS
	A. Preparation:  Mark Specifications to indicate the actual product installation where installation varies from that indicated in Specifications, addenda, and contract modifications.
	1. Give particular attention to information on concealed products and installations that cannot be readily identified and recorded later.
	2. Mark copy with the proprietary name and model number of products, materials, and equipment furnished, including substitutions and product options selected.
	3. Record the name of manufacturer, supplier, Installer, and other information necessary to provide a record of selections made.
	4. For each principal product, indicate whether record Product Data has been submitted in operation and maintenance manuals instead of submitted as record Product Data.
	5. Note related Change Orders, record Product Data, and record Drawings where applicable.

	B. Format:  Submit record Specifications as paper copy.

	2.3 RECORD PRODUCT DATA
	A. Preparation:  Mark Product Data to indicate the actual product installation where installation varies substantially from that indicated in Product Data submittal.
	1. Give particular attention to information on concealed products and installations that cannot be readily identified and recorded later.
	2. Include significant changes in the product delivered to Project site and changes in manufacturer's written instructions for installation.
	3. Note related Change Orders, record Specifications, and record Drawings where applicable.

	B. Format:  Submit record Product Data as paper copy.
	1. Include record Product Data directory organized by specification section number and title, electronically linked to each item of record Product Data.



	PART 3 -  EXECUTION
	3.1 RECORDING AND MAINTENANCE
	A. Recording:  Maintain one (1) copy of each submittal during the construction period for project record document purposes.  Post changes and modifications to project record documents as they occur; do not wait until the end of Project.
	B. Maintenance of Record Documents and Samples:  Store record documents and Samples in the field office apart from the Contract Documents used for construction.  Do not use project record documents for construction purposes.  Maintain record documents...



	024119 Selective Demolition 100%
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Demolition and removal of selected portions of building or structure.
	2. Salvage of existing items to be reused or recycled.

	B. Related Requirements:
	1. Section 011000 "Summary" for restrictions on use of the premises, Owner-occupancy requirements, and phasing requirements.
	2. Section 017300 "Execution" for cutting and patching procedures.


	1.3 DEFINITIONS
	A. Remove: Detach items from existing construction and dispose of them off-site unless indicated to be salvaged or reinstalled.
	B. Remove and Salvage: Detach items from existing construction, in a manner to prevent damage, and deliver to Owner ready for reuse.
	C. Remove and Reinstall: Detach items from existing construction, in a manner to prevent damage, prepare for reuse, and reinstall where indicated.
	D. Existing to Remain: Leave existing items that are not to be removed and that are not otherwise indicated to be salvaged or reinstalled.
	E. Dismantle: To remove by disassembling or detaching an item from a surface, using gentle methods and equipment to prevent damage to the item and surfaces; disposing of items unless indicated to be salvaged or reinstalled.

	1.4 MATERIALS OWNERSHIP
	A. Unless otherwise indicated, demolition waste becomes property of Contractor.
	B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones and their contents, commemorative plaques and tablets, and other items of interest or value to Owner that may be uncovered during demolition remain th...
	1. Carefully salvage in a manner to prevent damage and promptly return to Owner.


	1.5 PREINSTALLATION MEETINGS
	A. Predemolition Conference: Conduct conference at Project site.
	1. Inspect and discuss condition of construction to be selectively demolished.
	2. Review structural load limitations of existing structure.
	3. Review and finalize selective demolition schedule and verify availability of materials, demolition personnel, equipment, and facilities needed to make progress and avoid delays.
	4. Review requirements of work performed by other trades that rely on substrates exposed by selective demolition operations.
	5. Review areas where existing construction is to remain and requires protection.


	1.6 INFORMATIONAL SUBMITTALS
	A. Proposed Protection Measures: Submit report, including Drawings, that indicates the measures proposed for protecting individuals and property, for environmental protection, for dust control and for noise control. Indicate proposed locations and con...
	B. Schedule of Selective Demolition Activities: Indicate the following:
	1. Detailed sequence of selective demolition and removal work, with starting and ending dates for each activity. Ensure Owner's building manager's and other tenants' on-site operations are uninterrupted.
	2. Interruption of utility services. Indicate how long utility services will be interrupted.
	3. Coordination for shutoff, capping, and continuation of utility services.
	4. Coordination of Owner's continuing occupancy of portions of existing building and of Owner's partial occupancy of completed Work.

	C. Predemolition Photographs or Video: Show existing conditions of adjoining construction, including finish surfaces, that might be misconstrued as damage caused by demolition operations. Comply with Section 013233 "Photographic Documentation." Submit...
	D. Warranties: Documentation indicating that existing warranties are still in effect after completion of selective demolition.

	1.7 CLOSEOUT SUBMITTALS
	A. Inventory: Submit a list of items that have been removed and salvaged.

	1.8 FIELD CONDITIONS
	A. Owner will occupy portions of building immediately adjacent to selective demolition area. Conduct selective demolition so Owner's operations will not be disrupted.
	B. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as far as practical.
	C. Notify Architect of discrepancies between existing conditions and Drawings before proceeding with selective demolition.
	D. Hazardous Materials: It is not expected that hazardous materials will be encountered in the Work.
	1. Hazardous materials will be removed by Owner before start of the Work.
	2. If suspected hazardous materials are encountered, do not disturb; immediately notify Architect and Owner. Hazardous materials will be removed by Owner under a separate contract.

	E. Storage or sale of removed items or materials on-site is not permitted.
	F. Utility Service: Maintain existing utilities indicated to remain in service and protect them against damage during selective demolition operations.
	1. Maintain fire-protection facilities in service during selective demolition operations.


	1.9 COORDINATION
	A. Arrange selective demolition schedule so as not to interfere with Owner's operations.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Regulatory Requirements: Comply with governing EPA notification regulations before beginning selective demolition. Comply with hauling and disposal regulations of authorities having jurisdiction.
	B. Standards: Comply with ASSE A10.6 and NFPA 241.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify that utilities have been disconnected and capped before starting selective demolition operations.
	B. Review Project Record Documents of existing construction or other existing condition and hazardous material information provided by Owner. Owner does not guarantee that existing conditions are same as those indicated in Project Record Documents.
	C. Survey of Existing Conditions: Record existing conditions by use of measured drawings and preconstruction photographs or video.
	1. Comply with requirements specified in Section 013233 "Photographic Documentation."
	2. Inventory and record the condition of items to be removed and salvaged. Provide photographs or video of conditions that might be misconstrued as damage caused by salvage operations.


	3.2 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS
	A. Existing Services/Systems to Remain: Maintain services/systems indicated to remain and protect them against damage.
	B. Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify, disconnect, and seal or cap off utility services and mechanical/electrical systems serving areas to be selectively demolished.
	1. Owner will arrange to shut off indicated services/systems when requested by Contractor.
	2. Arrange to shut off utilities with utility companies.
	3. If services/systems are required to be removed, relocated, or abandoned, provide temporary services/systems that bypass area of selective demolition and that maintain continuity of services/systems to other parts of building.
	4. Disconnect, demolish, and remove fire-suppression systems, plumbing, and HVAC systems, equipment, and components indicated on Drawings to be removed.
	a. Piping to Be Removed: Remove portion of piping indicated to be removed and cap or plug remaining piping with same or compatible piping material.
	b. Piping to Be Abandoned in Place: Drain piping and cap or plug piping with same or compatible piping material and leave in place.
	c. Equipment to Be Removed: Disconnect and cap services and remove equipment.
	d. Equipment to Be Removed and Reinstalled: Disconnect and cap services and remove, clean, and store equipment; when appropriate, reinstall, reconnect, and make equipment operational.
	e. Equipment to Be Removed and Salvaged: Disconnect and cap services and remove equipment and deliver to Owner.
	f. Ducts to Be Removed: Remove portion of ducts indicated to be removed and plug remaining ducts with same or compatible ductwork material.
	g. Ducts to Be Abandoned in Place: Cap or plug ducts with same or compatible ductwork material and leave in place.



	3.3 PROTECTION
	A. Temporary Protection: Provide temporary barricades and other protection required to prevent injury to people and damage to adjacent buildings and facilities to remain.
	1. Provide protection to ensure safe passage of people around selective demolition area and to and from occupied portions of building.
	2. Provide temporary weather protection, during interval between selective demolition of existing construction on exterior surfaces and new construction, to prevent water leakage and damage to structure and interior areas.
	3. Protect walls, ceilings, floors, and other existing finish work that are to remain or that are exposed during selective demolition operations.
	4. Cover and protect furniture, furnishings, and equipment that have not been removed.
	5. Comply with requirements for temporary enclosures, dust control, heating, and cooling specified in Section 015000 "Temporary Facilities and Controls."

	B. Remove temporary barricades and protections where hazards no longer exist.

	3.4 SELECTIVE DEMOLITION, GENERAL
	A. General: Demolish and remove existing construction only to the extent required by new construction and as indicated. Use methods required to complete the Work within limitations of governing regulations and as follows:
	1. Proceed with selective demolition systematically, from higher to lower level. Complete selective demolition operations above each floor or tier before disturbing supporting members on the next lower level.
	2. Neatly cut openings and holes plumb, square, and true to dimensions required. Use cutting methods least likely to damage construction to remain or adjoining construction. Use hand tools or small power tools designed for sawing or grinding, not hamm...
	3. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring existing finished surfaces.
	4. Do not use cutting torches until work area is cleared of flammable materials. At concealed spaces, such as duct and pipe interiors, verify condition and contents of hidden space before starting flame-cutting operations. Maintain portable fire-suppr...
	5. Maintain adequate ventilation when using cutting torches.
	6. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and promptly dispose of off-site.
	7. Remove structural framing members and lower to ground by method suitable to avoid free fall and to prevent ground impact or dust generation.
	8. Locate selective demolition equipment and remove debris and materials so as not to impose excessive loads on supporting walls, floors, or framing.
	9. Dispose of demolished items and materials promptly.

	B. Site Access and Temporary Controls: Conduct selective demolition and debris-removal operations to ensure minimum interference with roads, streets, walks, walkways, and other adjacent occupied and used facilities.
	C. Removed and Salvaged Items:
	1. Clean salvaged items.
	2. Pack or crate items after cleaning. Identify contents of containers.
	3. Store items in a secure area until delivery to Owner.
	4. Transport items to Owner's storage area designated by Owner.
	5. Protect items from damage during transport and storage.

	D. Removed and Reinstalled Items:
	1. Clean and repair items to functional condition adequate for intended reuse.
	2. Pack or crate items after cleaning and repairing. Identify contents of containers.
	3. Protect items from damage during transport and storage.
	4. Reinstall items in locations indicated. Comply with installation requirements for new materials and equipment. Provide connections, supports, and miscellaneous materials necessary to make item functional for use indicated.

	E. Existing Items to Remain: Protect construction indicated to remain against damage and soiling during selective demolition. When permitted by Architect, items may be removed to a suitable, protected storage location during selective demolition and c...

	3.5 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS
	A. Resilient Floor Coverings: Remove floor coverings and adhesive according to recommendations in RFCI's "Recommended Work Practices for the Removal of Resilient Floor Coverings".

	3.6 DISPOSAL OF DEMOLISHED MATERIALS
	A. Remove demolition waste materials from Project site and dispose of them in an EPA-approved construction and demolition waste landfill acceptable to authorities having jurisdiction.
	1. Do not allow demolished materials to accumulate on-site.
	2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces and areas.

	B. Burning: Do not burn demolished materials.

	3.7 CLEANING
	A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective demolition operations. Return adjacent areas to condition existing before selective demolition operations began.



	061063 EXTERIOR ROUGH CARPENTRY 100%
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Wood fences and gates, including gate hardware.

	B. Related Requirements:
	1. Section 099113 "Exterior Painting" for painting exterior rough carpentry.


	1.3 DEFINITIONS
	A. Boards: Lumber of less than 4T2 inches nominal4T8T (38 mm actual)8T in thickness and 4T2 inches nominal4T8T (38 mm actual)8T or greater in width.
	B. Dimension Lumber: Lumber of 4T2 inches nominal4T8T (38 mm actual)8T or greater but less than 4T5 inches nominal4T8T (114 mm actual)8T in least dimension.
	C. Timber: Lumber of 4T5 inches nominal4T8T (114 mm actual)8T or greater in least dimension.
	D. Lumber grading agencies, and the abbreviations used to reference them, include the following:
	1. NeLMA: Northeastern Lumber Manufacturers' Association.
	2. NLGA: National Lumber Grades Authority.
	3. RIS: Redwood Inspection Service.
	4. SPIB: The Southern Pine Inspection Bureau.
	5. WCLIB: West Coast Lumber Inspection Bureau.
	6. WWPA: Western Wood Products Association.


	1.4 ACTION SUBMITTALS
	A. Product Data: For preservative-treated wood products. Include chemical treatment manufacturer's written instructions for handling, storing, installing, and finishing treated material.

	1.5 INFORMATIONAL SUBMITTALS
	A. Material Certificates:
	1. For preservative-treated wood products. Indicate type of preservative used and net amount of preservative retained. For products receiving a waterborne treatment, include statement that moisture content of treated materials was reduced to levels sp...

	B. Certificates of Inspection: Issued by lumber grading agency for exposed wood products not marked with grade stamp.
	C. Evaluation Reports: For preservative-treated wood products, from ICC-ES.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Store materials under cover and protected from weather and contact with damp or wet surfaces. Stack lumber flat with spacers between each bundle to provide air circulation. Provide for air circulation around stacks and under coverings.


	PART 2 -  PRODUCTS
	2.1 LUMBER, GENERAL
	A. Comply with DOC PS 20 and with grading rules of lumber grading agencies certified by ALSC's Board of Review as applicable. If no grading agency is indicated, comply with the applicable rules of any rules-writing agency certified by ALSC's Board of ...
	1. Factory mark each item with grade stamp of grading agency.
	2. For items that are exposed to view in the completed Work, mark grade stamp on end or back of each piece or omit grade stamp and provide certificates of grade compliance issued by grading agency.
	3. Where nominal sizes are indicated, provide actual sizes required by DOC PS 20 for moisture content specified. Where actual sizes are indicated, they are minimum dressed sizes for dry wood products.
	4. Provide dressed lumber, S4S, unless otherwise indicated.

	B. Maximum Moisture Content:
	1. Boards: 15 percent.
	2. Dimension Lumber: 15 percent.


	2.2 LUMBER
	A. Dimension Lumber: No. 1 grade and any of the following species:
	1. Hem-fir or hem-fir (North); NLGA, WCLIB, or WWPA.
	2. Douglas fir-larch, Douglas fir-larch (North), or Douglas fir-south; NLGA, WCLIB, or WWPA.
	3. Mixed southern pine; SPIB.

	B. Boards: Any of the following species and grades:
	1. Western red cedar, Grade A; NLGA, WCLIB, or WWPA.


	2.3 POSTS
	A. Dimension Lumber Posts: No. 2 grade and any of the following species:
	1. Hem-fir or hem-fir (North); NLGA, WCLIB, or WWPA.
	2. Douglas fir-larch, Douglas fir-larch (North), or Douglas fir-south; NLGA, WCLIB, or WWPA.
	3. Mixed southern pine; SPIB.
	4. Spruce-pine-fir or spruce-pine-fir (South); NeLMA, NLGA, WCLIB, or WWPA.
	5. Northern species; NLGA.
	6. Eastern softwoods; NeLMA.
	7. Western woods; WCLIB or WWPA.


	2.4 PRESERVATIVE TREATMENT
	A. Pressure treat boards and dimension lumber with waterborne preservative according to AWPA U1; Use Category UC3b for exterior construction not in contact with the ground, and Use Category UC4a for items in contact with the ground.
	B. Preservative Chemicals: Acceptable to authorities having jurisdiction.
	1. Do not use chemicals containing arsenic or chromium.

	C. Use process for boards and dimension lumber that includes water-repellent treatment.
	D. After treatment, redry boards and dimension lumber to 19 percent maximum moisture content.
	E. Mark treated wood with treatment quality mark of an inspection agency approved by ALSC's Board of Review.
	F. Application: Treat items indicated on Drawings.

	2.5 FASTENERS
	A. General: Provide fasteners of size and type indicated, acceptable to authorities having jurisdiction, and that comply with requirements specified in this article for material and manufacture. Provide nails or screws, in sufficient length, to penetr...
	1. Use stainless steel unless otherwise indicated.
	2. For pressure-preservative-treated wood, use stainless-steel fasteners.

	B. Nails: ASTM F 1667.
	C. Power-Driven Fasteners: ICC-ES AC70.
	D. Wood Screws and Lag Screws: ASME B18.2.1, ASME B18.6.1, or ICC-ES AC233.
	E. Carbon-Steel Bolts: 4TASTM A 3074T8T (ASTM F 568M)8T with 4TASTM A 5634T8T (ASTM A 563M)8T hex nuts and, where indicated, flat washers all hot-dip zinc coated.
	F. Stainless-Steel Bolts: 4TASTM F 593, Alloy Group 1 or 24T8T (ASTM F 738M, Grade A1 or Grade A4)8T; with 4TASTM F 594, Alloy Group 1 or 24T8T (ASTM F 836M, Grade A1 or Grade A4)8T hex nuts and, where indicated, flat washers.
	G. Postinstalled Anchors: Stainless-steel, chemical or torque-controlled expansion anchors with capability to sustain, without failure, a load equal to 6 times the load imposed when installed in unit masonry assemblies and equal to 4 times the load im...
	1. Stainless-steel bolts and nuts complying with 4TASTM F 593 and ASTM F 594, Alloy Group 1 or 24T8T (ASTM F 738M and ASTM F 836M, Grade A1 or Grade A4)8T.


	2.6 GATE HARDWARE
	A. Latches, hinges, stops, keepers, locks and other hardware items shall be furnished as required for proper operation.
	B. Galvanized-Steel Sheet: Hot-dip, zinc-coated steel sheet complying with ASTM A 653/A 653M, 4TG604T8T (Z180)8T coating designation.
	C. Stainless-Steel Sheet: ASTM A 666, Type 304.

	2.7 METAL ACCESSORIES
	A. 7TUManufacturers:U7T Subject to compliance with requirements, provide products by one of the following:
	1. 7TUCleveland Steel Specialty CoU7T.
	2. 7TUKC Metals Products, IncU7T.
	3. 7TUSimpson Strong-Tie Co., IncU7T.

	B. Galvanized-Steel Sheet: Hot-dip, zinc-coated steel sheet complying with ASTM A 653/A 653M, 4TG604T8T (Z180)8T coating designation.
	C. Stainless-Steel Sheet: ASTM A 666, Type 304.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Prime wood indicated to be painted, including both faces and edges. Cut to required lengths and prime ends. Comply with requirements in Section 099113 "Exterior Painting."

	3.2 INSTALLATION, GENERAL
	A. Set work to required levels and lines, with members plumb, true to line, cut, and fitted. Fit work to other construction; scribe and cope as needed for accurate fit.
	B. Framing Standard: Comply with AF&PA WCD1 unless otherwise indicated.
	C. Install metal framing anchors to comply with manufacturer's written instructions.
	D. Do not splice structural members between supports unless otherwise indicated.
	E. Provide blocking and framing as indicated and as required to support facing materials, fixtures, specialty items, and trim.
	F. Sort and select lumber so that natural characteristics do not interfere with installation or with fastening other materials to lumber. Do not use materials with defects that interfere with function of members or pieces that are too small to use wit...
	G. Apply copper naphthenate field treatment to comply with AWPA M4, to cut surfaces of preservative-treated lumber.
	H. Securely attach exterior rough carpentry work to substrate by anchoring and fastening as indicated, complying with the following:
	1. ICC-ES AC70 for power-driven fasteners.
	2. "Fastening Schedule" in ICC's International Building Code.
	3. "Fastener Schedule for Structural Members" and "Alternate Attachments" in ICC's International Residential Code for One- and Two-Family Dwellings.

	I. Use common wire nails unless otherwise indicated. Select fasteners of size that do not fully penetrate members where opposite side is exposed to view. Make tight connections between members. Install fasteners without splitting wood; do not counters...



	077100 FL - ROOF SPECIALTIES 100% (17.006)
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Roof-edge drainage systems.

	B. Related Requirements:
	1. Section 079200 "Joint Sealants" for field-applied sealants between roof specialties and adjacent materials.

	C. Preinstallation Conference: Conduct conference at Project site.
	1. Meet with Owner, Architect, Owner's insurer if applicable, roofing-system testing and inspecting agency representative, roofing Installer, roofing-system manufacturer's representative, Installer, structural-support Installer, and installers whose w...
	2. Examine substrate conditions for compliance with requirements, including flatness and attachment to structural members.
	3. Review special roof details, roof drainage, and condition of other construction that will affect roof specialties.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes.

	B. Shop Drawings: For roof specialties.
	1. Include plans, elevations, expansion-joint locations, keyed details, and attachments to other work. Distinguish between plant- and field-assembled work.
	2. Include details for expansion and contraction; locations of expansion joints, including direction of expansion and contraction.
	3. Indicate profile and pattern of seams and layout of fasteners, cleats, clips, and other attachments.
	4. Detail termination points and assemblies, including fixed points.
	5. Include details of special conditions.

	C. Samples: For each type of roof specialty and for each color and texture specified.
	D. Samples for Initial Selection: For each type of roof specialty indicated with factory-applied color finishes.
	E. Samples for Verification:
	1. Include Samples of each type of roof specialty to verify finish and color selection, in manufacturer's standard sizes.
	2. Include copings, roof-edge specialties, roof-edge drainage systems, reglets and counterflashings made from 2T12-inch2T6T (300-mm)6T lengths of full-size components in specified material, and including fasteners, cover joints, accessories, and attac...


	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For manufacturer.
	B. Product Certificates: For each type of roof specialty.
	C. Sample Warranty: For manufacturer's special warranty.

	1.5 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For roofing specialties to include in maintenance manuals.

	1.6 QUALITY ASSURANCE
	A. Manufacturer Qualifications: A qualified manufacturer offering products meeting requirements that are FM Approvals listed for specified class and SPRI ES-1 tested to specified design pressure.
	B. Source Limitations: Obtain roof specialties approved by manufacturer providing roofing-system warranty specified in Section 017400 “Warranties and Bonds”.
	C. Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate aesthetic effects, and set quality standards for fabrication and installation.
	1. Build mockup of typical roof edge, including fascia, gutter and downspout, approximately 2T10 feet2T6T (3.0 m)6T, long, including supporting construction, seams, attachments, underlayment, and accessories.
	2. Approval of mockups does not constitute approval of deviations from the Contract Documents contained in mockups unless Architect specifically approves such deviations in writing.
	3. Subject to compliance with requirements, approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.


	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Do not store roof specialties in contact with other materials that might cause staining, denting, or other surface damage. Store roof specialties away from uncured concrete and masonry.
	B. Protect strippable protective covering on roof specialties from exposure to sunlight and high humidity, except to extent necessary for the period of roof-specialty installation.

	1.8 FIELD CONDITIONS
	A. Field Measurements: Verify profiles and tolerances of roof-specialty substrates by field measurements before fabrication, and indicate measurements on Shop Drawings.
	B. Coordination: Coordinate roof specialties with flashing, trim, and construction of parapets, roof deck, roof and wall panels, and other adjoining work to provide a leakproof, secure, and noncorrosive installation.

	1.9 WARRANTY
	A. Roof Specialties Warranty: Roof specialties are included in warranty provisions in Section 017400 “Warranties and Bonds”.
	B. Special Warranty on Painted Finishes: Manufacturer agrees to repair finish or replace roof specialties that show evidence of deterioration of factory-applied finishes within specified warranty period.
	1. Fluoropolymer Finish: Deterioration includes, but is not limited to, the following:
	a. Color fading more than 5 Hunter units when tested according to ASTM D 2244.
	b. Chalking in excess of a No. 8 rating when tested according to ASTM D 4214.
	c. Cracking, checking, peeling, or failure of paint to adhere to bare metal.

	2. Finish Warranty Period: 20 years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. General Performance: Roof specialties shall withstand exposure to weather and resist thermally induced movement without failure, rattling, leaking, or fastener disengagement due to defective manufacture, fabrication, installation, or other defects ...
	B. Thermal Movements: Allow for thermal movements from ambient and surface temperature changes to prevent buckling, opening of joints, hole elongation, overstressing of components, failure of joint sealants, failure of connections, and other detriment...
	1. Temperature Change (Range): 2T120 deg F2T6T (67 deg C)6T, ambient; 2T180 deg F2T6T (100 deg C)6T material surfaces.


	2.2 ROOF-EDGE DRAINAGE SYSTEMS
	A. Downspouts: Corrugated rectangular to match existing, complete with machine-crimped elbows, manufactured from the following exposed metal. Furnish with metal hangers, from same material as downspouts, and anchors.
	1. Extruded Aluminum: 2T0.125 inch2T6T (3.18 mm)6T thick.

	B. Splash Blocks: Reinforced precast concrete.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Oldcastle Precast; M50SPB2 (Basis of Design).
	b. United Precast Concrete Products, Inc.
	c. Substitutions: As permitted under Section 012500 “Substitution Procedures”.


	C. Aluminum Finish:  Two-coat fluoropolymer.
	1. Color: As selected by Architect and Owner from manufacturer's full range.


	2.3 REGLETS AND COUNTERFLASHINGS
	A. Reglets: Manufactured units formed to provide secure interlocking of separate reglet and counterflashing pieces, from the following exposed metal:
	1. Formed Aluminum:  2T0.032 inch2T6T (0.81 mm)6T thick.
	2. Corners: Factory mitered and continuously welded.
	3. Surface-Mounted Type: Provide reglets with slotted holes for fastening to substrate, with neoprene or other suitable weatherproofing washers, and with channel for sealant at top edge.
	4. Masonry Type, Embedded: Provide reglets with offset top flange for embedment in masonry mortar joint.

	B. Counterflashings: Manufactured units of heights to overlap top edges of base flashings by 2T4 inches2T6T (100 mm)6T and in lengths not exceeding 2T12 feet2T6T (3.6 m)6T  designed to snap into reglets or through-wall-flashing receiver and compress a...
	1. Formed Aluminum:  2T0.032 inch2T6T (0.81 mm)6T thick.

	C. Accessories:
	1. Flexible-Flashing Retainer: Provide resilient plastic or rubber accessory to secure flexible flashing in reglet where clearance does not permit use of standard metal counterflashing or where reglet is provided separate from metal counterflashing.
	2. Counterflashing Wind-Restraint Clips: Provide clips to be installed before counterflashing to prevent wind uplift of counterflashing lower edge.

	D. Aluminum Finish: Mill

	2.4 MATERIALS
	A. Zinc-Coated (Galvanized) Steel Sheet: ASTM A 653/A 653M, 2TG902T6T (Z275)6T coating designation.
	B. Aluminum Sheet: 2TASTM B 2092T6T (ASTM B 209M)6T, alloy as standard with manufacturer for finish required, with temper to suit forming operations and performance required.
	C. Aluminum Extrusions: 2TASTM B 2212T6T (ASTM B 221M)6T, alloy and temper recommended by manufacturer for type of use and finish indicated, finished as follows:

	2.5 MISCELLANEOUS MATERIALS
	A. Fasteners: Manufacturer's recommended fasteners, suitable for application and designed to meet performance requirements. Furnish the following unless otherwise indicated:
	1. Exposed Penetrating Fasteners: Gasketed screws with hex washer heads matching color of sheet metal.
	2. Fasteners for Aluminum: Aluminum or Series 300 stainless steel.
	3. Fasteners for Stainless-Steel Sheet: Series 300 stainless steel.

	B. Elastomeric Sealant: ASTM C 920, elastomeric polyurethane polymer sealant of type, grade, class, and use classifications required by roofing-specialty manufacturer for each application.
	C. Butyl Sealant: ASTM C 1311, single-component, solvent-release butyl rubber sealant; polyisobutylene plasticized; heavy bodied for hooked-type joints with limited movement.
	D. Bituminous Coating: Cold-applied asphalt emulsion complying with ASTM D 1187/D 1187M.

	2.6 FINISHES
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Protect mechanical and painted finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	C. Appearance of Finished Work: Noticeable variations in same piece are unacceptable. Variations in appearance of adjoining components are acceptable if they are within the range of approved Samples and are assembled or installed to minimize contrast.
	D. Aluminum Extrusion Finishes:
	1. High-Performance Organic Finish: Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and resin manufacturers' written instructions.
	a. Two-Coat Fluoropolymer: AAMA 2604. Fluoropolymer finish containing not less than 70 percent PVDF resin by weight in color coat. Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and resin manufacturers' written i...
	b. Concealed Surface Finish: Apply pretreatment and manufacturer's standard acrylic or polyester backer finish consisting of prime coat and wash coat with a minimum total dry film thickness of 2T0.5 mil2T6T (0.013 mm)6T.




	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, to verify actual locations, dimensions, and other conditions affecting performance of the Work.
	B. Examine walls, roof edges, and parapets for suitable conditions for roof specialties.
	C. Verify that substrate is sound, dry, smooth, clean, sloped for drainage where applicable, and securely anchored.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION, GENERAL
	A. General: Install roof specialties according to manufacturer's written instructions. Anchor roof specialties securely in place, with provisions for thermal and structural movement. Use fasteners, solder, protective coatings, separators, underlayment...
	1. Install roof specialties level, plumb, true to line and elevation; with limited oil-canning and without warping, jogs in alignment, buckling, or tool marks.
	2. Provide uniform, neat seams with minimum exposure of solder and sealant.
	3. Install roof specialties to fit substrates and to result in weathertight performance. Verify shapes and dimensions of surfaces to be covered before manufacture.
	4. Torch cutting of roof specialties is not permitted.
	5. Do not use graphite pencils to mark metal surfaces.

	B. Metal Protection: Protect metals against galvanic action by separating dissimilar metals from contact with each other or with corrosive substrates by painting contact surfaces with bituminous coating or by other permanent separation as recommended ...
	1. Coat concealed side of uncoated aluminum and stainless-steel roof specialties with bituminous coating where in contact with wood, ferrous metal, or cementitious construction.
	2. Bed flanges in thick coat of asphalt roofing cement where required by manufacturers of roof specialties for waterproof performance.

	C. Expansion Provisions: Allow for thermal expansion of exposed roof specialties.
	1. Space movement joints at a maximum of 2T12 feet2T6T (3.6 m)6T with no joints within 2T18 inches2T6T (450 mm)6T of corners or intersections unless otherwise indicated on Drawings.
	2. When ambient temperature at time of installation is between 2T40 and 70 deg F2T6T (4 and 21 deg C)6T, set joint members for 50 percent movement each way. Adjust setting proportionately for installation at higher ambient temperatures.

	D. Fastener Sizes: Use fasteners of sizes that penetrate wood blocking or sheathing not less than 2T1-1/4 inches2T6T (32 mm)6T for nails and not less than 2T3/4 inch2T6T (19 mm)6T for wood screws.
	E. Seal concealed joints with butyl sealant as required by roofing-specialty manufacturer.
	F. Seal joints as required for weathertight construction. Place sealant to be completely concealed in joint. Do not install sealants at temperatures below 2T40 deg F2T6T (4 deg C)6T.
	G. Soldered Joints: Clean surfaces to be soldered, removing oils and foreign matter. Pre-tin edges of sheets to be soldered to a width of 2T1-1/2 inches2T6T (38 mm)6T; however, reduce pre-tinning where pre-tinned surface would show in completed Work. ...

	3.3 ROOF-EDGE DRAINAGE-SYSTEM INSTALLATION
	A. General: Install components to produce a complete roof-edge drainage system according to manufacturer's written instructions. Coordinate installation of roof perimeter flashing with installation of roof-edge drainage system.
	B. Downspouts: Join sections with manufacturer's standard telescoping joints. Provide hangers with fasteners designed to hold downspouts securely to walls and 2T1 inch2T6T (25 mm)6T away from walls; locate fasteners at top and bottom and at approximat...
	1. Provide elbows at base of downspouts at grade to direct water away from building.
	2. Connect downspouts to underground drainage system or above ground drainage system as indicated.

	C. Splash Pans: Install where downspouts discharge on low-slope roofs or grade. Set in asphalt roofing cement.

	3.4 REGLET AND COUNTERFLASHING INSTALLATION
	A. General: Coordinate installation of reglets and counterflashings with installation of base flashings.
	B. Embedded Reglets: See Drawings for installation of reglets.
	C. Surface-Mounted Reglets: Install reglets to receive flashings where flashing without embedded reglets is indicated on Drawings. Install at height so that inserted counterflashings overlap 2T4 inches2T6T (100 mm)6T over top edge of base flashings.
	D. Counterflashings: Insert counterflashings into reglets or other indicated receivers; ensure that counterflashings overlap 2T4 inches2T6T (100 mm)6T over top edge of base flashings. Lap counterflashing joints a minimum of 2T4 inches2T6T (100 mm)6T a...

	3.5 CLEANING AND PROTECTION
	A. Clean exposed metal surfaces of substances that interfere with uniform oxidation and weathering.
	B. Clean and neutralize flux materials. Clean off excess solder and sealants.
	C. Remove temporary protective coverings and strippable films as roof specialties are installed. On completion of installation, clean finished surfaces, including removing unused fasteners, metal filings, pop rivet stems, and pieces of flashing. Maint...
	D. Replace roof specialties that have been damaged or that cannot be successfully repaired by finish touchup or similar minor repair procedures.



	079200 JOINT SEALANTS 100% (17.006)
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Silicone joint sealants.
	2. Urethane joint sealants.
	3. Polysulfide joint sealants.
	4. Latex joint sealants.
	5. Solvent-release-curing joint sealants.
	6. Preformed joint sealants.
	7. Acoustical joint sealants.

	B. Related Sections:
	1. Section 081113 “Hollow Metal Doors and Frames” for sealants in Door and Frame assemblies.
	2. Section 088000 "Glazing" for glazing sealants.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each joint-sealant product indicated.
	B. Samples: Manufacturer's color charts consisting of strips of cured sealants showing the full range of colors available for each product exposed to view.
	C. Joint-Sealant Schedule: Include the following information:
	1. Joint-sealant application, joint location, and designation.
	2. Joint-sealant manufacturer and product name.
	3. Joint-sealant formulation.
	4. Joint-sealant color.


	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For qualified Installer.
	B. Product Certificates: For each kind of joint sealant and accessory, from manufacturer.
	C. Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified testing agency, indicating that sealants comply with requirements.
	D. Warranties: Sample of special warranties.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications: Manufacturer's authorized representative who is trained and approved for installation of units required for this Project.
	B. Source Limitations: Obtain each kind of joint sealant from single source from single manufacturer.
	C. Product Testing: Test joint sealants using a qualified testing agency.
	1. Testing Agency Qualifications: An independent testing agency qualified according to ASTM C 1021 to conduct the testing indicated.


	1.6 PROJECT CONDITIONS
	A. Do not proceed with installation of joint sealants under the following conditions:
	1. When ambient and substrate temperature conditions are outside limits permitted by joint-sealant manufacturer or are below 4T40 deg F4T8T (5 deg C)8T.
	2. When joint substrates are wet.
	3. Where joint widths are less than those allowed by joint-sealant manufacturer for applications indicated.
	4. Where contaminants capable of interfering with adhesion have not yet been removed from joint substrates.


	1.7 WARRANTY
	A. Special Installer's Warranty: Manufacturer's standard form in which Installer agrees to repair or replace joint sealants that do not comply with performance and other requirements specified in this Section within specified warranty period.
	1. Warranty Period: Two (2) years from date of Substantial Completion.

	B. Special warranties specified in this article exclude deterioration or failure of joint sealants from the following:
	1. Movement of the structure caused by structural settlement or errors attributable to design or construction resulting in stresses on the sealant exceeding sealant manufacturer's written specifications for sealant elongation and compression.
	2. Disintegration of joint substrates from natural causes exceeding design specifications.
	3. Mechanical damage caused by individuals, tools, or other outside agents.
	4. Changes in sealant appearance caused by accumulation of dirt or other atmospheric contaminants.



	PART 2 -  PRODUCTS
	2.1 MATERIALS, GENERAL
	A. Compatibility: Provide joint sealants, backings, and other related materials that are compatible with one another and with joint substrates under conditions of service and application, as demonstrated by joint-sealant manufacturer, based on testing...
	B. VOC Content of Interior Sealants: Sealants and sealant primers used inside the weatherproofing system shall comply with the following limits for VOC content when calculated according to 40 CFR 59, Subpart D (EPA Method 24):
	1. Architectural Sealants: 250 g/L.
	2. Sealant Primers for Nonporous Substrates: 250 g/L.
	3. Sealant Primers for Porous Substrates: 775 g/L.

	C. Liquid-Applied Joint Sealants: Comply with ASTM C 920 and other requirements indicated for each liquid-applied joint sealant specified, including those referencing ASTM C 920 classifications for type, grade, class, and uses related to exposure and ...
	D. Stain-Test-Response Characteristics: Where sealants are specified to be nonstaining to porous substrates, provide products that have undergone testing according to ASTM C 1248 and have not stained porous joint substrates indicated for Project.
	E. Suitability for Contact with Food: Where sealants are indicated for joints that will come in repeated contact with food, provide products that comply with 21 CFR 177.2600.
	F. Colors of Exposed Joint Sealants: As selected by Architect and Owner from manufacturer's full range.

	2.2 SILICONE JOINT SEALANTS
	A. Mildew-Resistant, Single-Component, Nonsag, Neutral-Curing Silicone Joint Sealant: ASTM C 920, Type S, Grade NS, Class 25, for Use NT.
	1. 7TUProductsU7T: Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. 7TUPecora CorporationU7T; 898
	b. Substitutions:  Under provisions of Section 012500 “Substitution Procedures”.



	2.3 POLYSULFIDE JOINT SEALANTS
	A. Multicomponent, Nonsag, Polysulfide Joint Sealant: ASTM C 920, Type M, Grade NS, Class 25, for Use NT.
	1. 7TUProductsU7T: Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. 7TUBASF Building SystemsU7T; Sonolastic Polysulfide Sealant
	b. 7TUPecora CorporationU7T; Synthacalk GC-2+
	c. 7TUW. R. Meadows, IncU7T.; Deck-O-Seal Gun Grade
	d. Substitutions:  Under provisions of Section 012500 “Substitution Procedures”.



	2.4 LATEX JOINT SEALANTS
	A. Latex Joint Sealant: Acrylic latex or siliconized acrylic latex, ASTM C 834, Type OP, Grade NF.
	1. 7TUProductsU7T: Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. 7TUBASF Building SystemsU7T; Sonolac
	b. 7TUBostik, IncU7T.; Chem-Calk 600
	c. 7TUPecora CorporationU7T; AC-20+
	d. 7TUTremco IncorporatedU7T; Tremflex 834
	e. Substitutions:  Under provisions of Section 012500 “Substitution Procedures”.



	2.5 ACOUSTICAL JOINT SEALANTS
	A. Acoustical Joint Sealant: Manufacturer's standard nonsag, paintable, nonstaining latex sealant complying with ASTM C 834. Product effectively reduces airborne sound transmission through perimeter joints and openings in building construction as demo...
	1. 7TUProductsU7T: Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. 7TUPecora CorporationU7T; AC-20 FTR
	b. 7TUUSG CorporationU7T; SHEETROCK Acoustical Sealant
	c. Substitutions:  Under provisions of Section 012500 “Substitution Procedures”.



	2.6 JOINT SEALANT BACKING
	A. General: Provide sealant backings of material that are nonstaining; are compatible with joint substrates, sealants, primers, and other joint fillers; and are approved for applications indicated by sealant manufacturer based on field experience and ...
	B. Cylindrical Sealant Backings: ASTM C 1330, Type B (bicellular material with a surface skin), and of size and density to control sealant depth and otherwise contribute to producing optimum sealant performance.
	C. Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended by sealant manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler materials or joint surfaces at back of joint. Provide self-adhesive tape where app...

	2.7 MISCELLANEOUS MATERIALS
	A. Primer: Material recommended by joint-sealant manufacturer where required for adhesion of sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate tests and field tests.
	B. Cleaners for Nonporous Surfaces: Chemical cleaners acceptable to manufacturers of sealants and sealant backing materials, free of oily residues or other substances capable of staining or harming joint substrates and adjacent nonporous surfaces in a...
	C. Masking Tape: Nonstaining, nonabsorbent material compatible with joint sealants and surfaces adjacent to joints.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with requirements for joint configuration, installation tolerances, and other conditions affecting joint-sealant performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants to comply with joint-sealant manufacturer's written instructions and the following requirements:
	1. Remove all foreign material from joint substrates that could interfere with adhesion of joint sealant, including dust, paints (except for permanent, protective coatings tested and approved for sealant adhesion and compatibility by sealant manufactu...
	2. Clean porous joint substrate surfaces by brushing, grinding, mechanical abrading, or a combination of these methods to produce a clean, sound substrate capable of developing optimum bond with joint sealants. Remove loose particles remaining after c...
	a. Concrete.
	b. Masonry.

	3. Remove laitance and form-release agents from concrete.
	4. Clean nonporous joint substrate surfaces with chemical cleaners or other means that do not stain, harm substrates, or leave residues capable of interfering with adhesion of joint sealants. Nonporous joint substrates include the following:
	a. Metal.
	b. Glass.
	c. Porcelain enamel.
	d. Glazed surfaces of ceramic tile.


	B. Joint Priming: Prime joint substrates where recommended by joint-sealant manufacturer or prior experience. Apply primer to comply with joint-sealant manufacturer's written instructions. Confine primers to areas of joint-sealant bond; do not allow s...
	C. Masking Tape: Use masking tape where required to prevent contact of sealant or primer with adjoining surfaces that otherwise would be permanently stained or damaged by such contact or by cleaning methods required to remove sealant smears. Remove ta...

	3.3 INSTALLATION OF JOINT SEALANTS
	A. General: Comply with joint-sealant manufacturer's written installation instructions for products and applications indicated, unless more stringent requirements apply.
	B. Sealant Installation Standard: Comply with recommendations in ASTM C 1193 for use of joint sealants as applicable to materials, applications, and conditions indicated.
	C. Install sealant backings of kind indicated to support sealants during application and at position required to produce cross-sectional shapes and depths of installed sealants relative to joint widths that allow optimum sealant movement capability.
	1. Do not leave gaps between ends of sealant backings.
	2. Do not stretch, twist, puncture, or tear sealant backings.
	3. Remove absorbent sealant backings that have become wet before sealant application and replace them with dry materials.

	D. Install bond-breaker tape behind sealants where sealant backings are not used between sealants and backs of joints.
	E. Install sealants using proven techniques that comply with the following and at the same time backings are installed:
	1. Place sealants so they directly contact and fully wet joint substrates.
	2. Completely fill recesses in each joint configuration.
	3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow optimum sealant movement capability.

	F. Tooling of Nonsag Sealants: Immediately after sealant application and before skinning or curing begins, tool sealants according to requirements specified in subparagraphs below to form smooth, uniform beads of configuration indicated; to eliminate ...
	1. Remove excess sealant from surfaces adjacent to joints.
	2. Use tooling agents that are approved in writing by sealant manufacturer and that do not discolor sealants or adjacent surfaces.
	3. Provide concave joint profile per Figure 8A in ASTM C 1193, unless otherwise indicated.
	4. Provide flush joint profile where indicated per Figure 8B in ASTM C 1193.
	5. Provide recessed joint configuration of recess depth and at locations indicated per Figure 8C in ASTM C 1193.
	a. Use masking tape to protect surfaces adjacent to recessed tooled joints.


	G. Acoustical Sealant Installation: At sound-rated assemblies and elsewhere as indicated, seal construction at perimeters, behind control joints, and at openings and penetrations with a continuous bead of acoustical sealant. Install acoustical sealant...

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

	3.5 PROTECTION
	A. Protect joint sealants during and after curing period from contact with contaminating substances and from damage resulting from construction operations or other causes so sealants are without deterioration or damage at time of Substantial Completio...

	3.6 JOINT-SEALANT SCHEDULE
	A. Joint-Sealant Application: Exterior joints in vertical surfaces and horizontal nontraffic surfaces.
	1. Joint Locations:
	a. Construction joints in cast-in-place concrete.
	b. Control and expansion joints in unit masonry.
	c. Joints between metal panels.
	d. Joints between different materials listed above.
	e. Perimeter joints between materials listed above and frames of doors, windows and louvers.
	f. Control and expansion joints in ceilings and other overhead surfaces.
	g. Other joints as indicated.

	2. Polysulfide Joint Sealant: Multicomponent, nonsag.

	B. Joint-Sealant Application: Interior joints in vertical surfaces and horizontal nontraffic surfaces.
	1. Joint Locations:
	a. Control and expansion joints on exposed interior surfaces of exterior walls.
	b. Perimeter joints of exterior openings where indicated.
	c. Tile control and expansion joints.
	d. Vertical joints on exposed surfaces of interior unit masonry and concrete walls and partitions.
	e. Perimeter joints between interior wall surfaces and frames of interior doors, windows and elevator entrances.
	f. Other joints as indicated.

	2. Joint Sealant: Latex.

	C. Joint-Sealant Application: Mildew-resistant interior joints in vertical surfaces and horizontal nontraffic surfaces.
	1. Joint Sealant Location:
	a. Joints between plumbing fixtures and adjoining walls, floors, and counters.
	b. Tile control and expansion joints where indicated.
	c. Other joints as indicated.

	2. Joint Sealant: Mildew resistant, single component, nonsag, neutral curing, silicone.

	D. Joint-Sealant Application: Interior acoustical joints in vertical surfaces and horizontal nontraffic surfaces.
	1. Joint Location:
	a. Acoustical joints where indicated.
	b. Other joints as indicated.

	2. Joint Sealant: Acoustical.
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	081113 HOLLOW METAL DOORS AND FRAMES 100% (14.305)
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes hollow-metal work.
	B. Related Requirements:
	1. Section 087100 “Door Hardware" for door hardware for hollow-metal doors and frames.


	1.3 DEFINITIONS
	A. Minimum Thickness:  Minimum thickness of base metal without coatings according to NAAMM-HMMA 803 or SDI A250.8.

	1.4 COORDINATION
	A. Coordinate anchorage installation for hollow-metal frames.  Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors.  Deliver such items to Pr...

	1.5 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	1. Include construction details, material descriptions, core descriptions, fire-resistance ratings, and finishes.

	B. Shop Drawings:  Include the following:
	1. Elevations of each door type.
	2. Details of doors, including vertical- and horizontal-edge details and metal thicknesses.
	3. Frame details for each frame type, including dimensioned profiles and metal thicknesses.
	4. Locations of reinforcement and preparations for hardware.
	5. Details of each different wall opening condition.
	6. Details of anchorages, joints, field splices, and connections.
	7. Details of accessories.
	8. Details of moldings, removable stops, and glazing.

	C. Samples for Initial Selection:  For units with factory-applied color finishes.
	D. Schedule:  Provide a schedule of hollow-metal work prepared by or under the supervision of supplier, using same reference numbers for details and openings as those on Drawings.  Coordinate with final Door Hardware Schedule.

	1.6 INFORMATIONAL SUBMITTALS
	A. Product Test Reports:  For each type of hollow-metal frame assembly, for tests performed by a qualified testing agency.
	B. Oversize Construction Certification:  For assemblies required to be fire rated and exceeding limitations of labeled assemblies.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Deliver hollow-metal work palletized, packaged, or crated to provide protection during transit and Project-site storage.  Do not use nonvented plastic.
	B. Deliver welded frames with two (2) removable spreader bars across bottom of frames, tack welded to jambs and mullions.
	C. Store hollow-metal work vertically under cover at Project site with head up.  Place on minimum 6T4-inch-6Thigh wood blocking.  Provide minimum 6T¼-inch6T space between each stacked door to permit air circulation.

	1.8 WARRANTY
	A. Warranty: One (1) year, materials and workmanship.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Basis of Design:
	1. 9TSteelcraft9T; an Ingersoll-Rand company.

	B. 9TManufacturers9T:  Subject to compliance with requirements, provide products by one of the following:
	1. 9TCeco Door Products9T; an Assa Abloy Group company.
	2. 9TCurries Company9T; an Assa Abloy Group company.
	3. Substitutions:  Under provisions of Section 012500 “Substitution Procedures”.

	C. Source Limitations:  Obtain hollow-metal work from single source from single manufacturer.

	2.2 REGULATORY REQUIREMENTS
	A. Fire-Rated Assemblies:  Complying with NFPA 80 and listed and labeled by a qualified testing agency acceptable to authorities having jurisdiction for fire-protection ratings indicated, based on testing at positive pressure according to NFPA 252 or ...
	1. Smoke- and Draft-Control Assemblies:  Provide an assembly with gaskets listed and labeled for smoke and draft control by a qualified testing agency acceptable to authorities having jurisdiction, based on testing according to UL 1784 and installed i...


	2.3 INTERIOR DOORS AND FRAMES
	A. Construct interior doors and frames to comply with the standards indicated for materials, fabrication, hardware locations, hardware reinforcement, tolerances, and clearances, and as specified.
	B. Extra-Heavy-Duty Doors and Frames:  SDI A250.8, Level 3.
	1. Physical Performance:  Level A according to SDI A250.4.
	2. Doors:
	a. Type: As indicated on Drawings in Door and Frame Schedule.
	b. Thickness: 6T1¾ inches6T.
	c. Face: Uncoated, cold-rolled steel sheet, minimum thickness of 0.053 inch.
	d. Edge Construction: Model 2, Seamless.
	e. Core: Steel stiffened.

	3. Frames:
	a. Materials:  Uncoated, steel sheet, minimum thickness of 6T0.053 inch6T.
	b. Construction: Face welded.

	4. Exposed Finish:  Prime.


	2.4 FRAME ANCHORS
	A. Jamb Anchors:
	1. Masonry Type:  Adjustable strap-and-stirrup or T-shaped anchors to suit frame size, not less than 6T0.042 inch6T thick, with corrugated or perforated straps not less than 6T2 inches6T wide by 6T10 inches6T long; or wire anchors not less than 6T0.17...
	2. Stud-Wall Type:  Designed to engage stud, welded to back of frames; not less than 6T0.042 inch6T thick.
	3. Compression Type for Drywall Slip-on Frames:  Adjustable compression anchors.
	4. Postinstalled Expansion Type for In-Place Concrete or Masonry:  Minimum 6T3/8-inch-6Tdiameter bolts with expansion shields or inserts.  Provide pipe spacer from frame to wall, with throat reinforcement plate, welded to frame at each anchor location.

	B. Floor Anchors:  Formed from same material as frames, minimum thickness of 6T0.042 inch6T, and as follows:
	1. Monolithic Concrete Slabs:  Clip-type anchors, with two holes to receive fasteners.


	2.5 MATERIALS
	A. Recycled Content of Steel Products: Postconsumer recycled content plus one-half of preconsumer recycled content not less than twenty-five percent (25%).
	B. Cold-Rolled Steel Sheet:  ASTM A 1008, Commercial Steel (CS), Type B; suitable for exposed applications.
	C. Metallic-Coated Steel Sheet: ASTM A 653, Commercial Steel (CS), Type B.
	D. Frame Anchors:  ASTM A 879, Commercial Steel (CS), 6T04Z6T coating designation; mill phosphatized.
	1. For anchors built into exterior walls, steel sheet complying with ASTM A 1008 or ASTM A 1011, hot-dip galvanized according to ASTM A 153, Class B.

	E. Inserts, Bolts, and Fasteners:  Hot-dip galvanized according to ASTM A 153.
	F. Power-Actuated Fasteners in Concrete:  Fastener system of type suitable for application indicated, fabricated from corrosion-resistant materials, with clips or other accessory devices for attaching hollow-metal frames of type indicated.
	G. Grout:  ASTM C 476, except with a maximum slump of 6T4 inches6T, as measured according to ASTM C 143.
	H. Mineral-Fiber Insulation: ASTM C 665, Type I (blankets without membrane facing); consisting of fibers manufactured from slag or rock wool; with maximum flame-spread and smoke-developed indexes of 25 and 50, respectively; passing ASTM E 136 for comb...
	I. Bituminous Coating:  Cold-applied asphalt mastic, compounded for 6T15-mil6T dry film thickness per coat.  Provide inert-type noncorrosive compound free of asbestos fibers, sulfur components, and other deleterious impurities.

	2.6 FABRICATION
	A. Fabricate hollow-metal work to be rigid and free of defects, warp, or buckle.  Accurately form metal to required sizes and profiles, with minimum radius for metal thickness.  Where practical, fit and assemble units in manufacturer's plant.  To ensu...
	B. Hollow-Metal Doors:
	1. Steel-Stiffened Door Cores: Provide minimum thickness 6T0.026 inch6T, steel vertical stiffeners of same material as face sheets extending full-door height, with vertical webs spaced not more than 6T6 inches6T apart. Spot weld to face sheets no more...
	2. Fire Door Cores: As required to provide fire-protection ratings indicated.
	3. Vertical Edges for Single-Acting Doors: Bevel edges 6T1/8 inch in 2 inches6T.
	4. Top Edge Closures: Close top edges of doors with flush closures of same material as face sheets.
	5. Bottom Edge Closures: Close bottom edges of doors with end closures or channels of same material as face sheets.
	6. Astragals: Provide overlapping astragal on one (1) leaf of pairs of doors where required by NFPA 80 for fire-performance rating or where indicated. Extend minimum 6T¾ inch6T beyond edge of door on which astragal is mounted or as required to comply ...

	C. Hollow-Metal Frames:  Where frames are fabricated in sections due to shipping or handling limitations, provide alignment plates or angles at each joint, fabricated of same thickness metal as frames.
	1. Sidelite and Transom Bar Frames: Provide closed tubular members with no visible face seams or joints, fabricated from same material as door frame. Fasten members at crossings and to jambs by butt welding.
	2. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners unless otherwise indicated.
	3. Grout Guards:  Weld guards to frame at back of hardware mortises in frames to be grouted.
	4. Floor Anchors:  Weld anchors to bottoms of jambs with at least four (4) spot welds per anchor; however, for slip-on drywall frames, provide anchor clips or countersunk holes at bottoms of jambs.
	5. Jamb Anchors:  Provide number and spacing of anchors as follows:
	a. Masonry Type:  Locate anchors not more than 6T16 inches6T from top and bottom of frame.  Space anchors not more than 6T32 inches6T o.c., to match coursing, and as follows:
	1) Two (2) anchors per jamb up to 6T60 inches6T high.
	2) Three (3) anchors per jamb from 6T60 to 90 inches6T high.
	3) Four (4) anchors per jamb from 6T90 to 120 inches6T high.
	4) Four (4) anchors per jamb plus one (1) additional anchor per jamb for each 6T24 inches6T or fraction thereof above 6T120 inches6T high.

	b. Stud-Wall Type:  Locate anchors not more than 6T18 inches6T from top and bottom of frame.  Space anchors not more than 6T32 inches6T o.c. and as follows:
	1) Three (3) anchors per jamb up to 6T60 inches6T high.
	2) Four (4) anchors per jamb from 6T60 to 90 inches6T high.
	3) Five (5) anchors per jamb from 6T90 to 96 inches6T high.
	4) Five (5) anchors per jamb plus one (1) additional anchor per jamb for each 6T24 inches6T or fraction thereof above 6T96 inches6T high.

	c. Compression Type:  Not less than two (2) anchors in each frame.
	d. Postinstalled Expansion Type:  Locate anchors not more than 6T6 inches6T from top and bottom of frame.  Space anchors not more than 6T26 inches6T o.c.

	6. Door Silencers:  Except on weather-stripped frames, drill stops to receive door silencers as follows.  Keep holes clear during construction.
	a. Single-Door Frames:  Drill stop in strike jamb to receive three (3) door silencers.
	b. Double-Door Frames: Drill stop in head jamb to receive two (2) door silencers.


	D. Fabricate concealed stiffeners and edge channels from either cold- or hot-rolled steel sheet.
	E. Hardware Preparation:  Factory prepare hollow-metal work to receive templated mortised hardware; include cutouts, reinforcement, mortising, drilling, and tapping according to SDI A250.6, the Door Hardware Schedule, and templates.
	1. Reinforce frames to receive nontemplated, mortised, and surface-mounted door hardware.
	2. Comply with applicable requirements in SDI A250.6 and BHMA A156.115 for preparation of hollow-metal work for hardware.

	F. Stops and Moldings:  Provide stops and moldings around glazed lites and louvers where indicated.  Form corners of stops and moldings with mitered hairline joints.
	1. Provide fixed frame moldings on secure side of interior doors.
	2. Provide loose stops and moldings on inside of hollow-metal work.


	2.7 STEEL FINISHES
	A. Prime Finish:  Clean, pretreat, and apply manufacturer's standard primer.
	1. Shop Primer:  Manufacturer's standard, fast-curing, lead- and chromate-free primer complying with SDI A250.10; recommended by primer manufacturer for substrate; compatible with substrate and field-applied coatings despite prolonged exposure.


	2.8 ACCESSORIES
	A. Mullions and Transom Bars: Join to adjacent members by welding or rigid mechanical anchors.
	B. Grout Guards:  Formed from same material as frames, not less than 6T0.016 inch6T thick.


	PART 3 -  EXECUTION
	3.1 COMMISSIONING OF COMPONENTS AND SYSTEMS
	A. Engage a manufacturer authorized representative who is familiar with this project, to participate and assist as necessary, in the functional performance testing of the components and systems included in this Division with the Commissioning Authority.

	3.2 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Examine roughing-in for embedded and built-in anchors to verify actual locations before frame installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.3 PREPARATION
	A. Remove welded-in shipping spreaders installed at factory.  Restore exposed finish by grinding, filling, and dressing, as required to make repaired area smooth, flush, and invisible on exposed faces.
	B. Drill and tap doors and frames to receive nontemplated, mortised, and surface-mounted door hardware.

	3.4 INSTALLATION
	A. General:  Install hollow-metal work plumb, rigid, properly aligned, and securely fastened in place.  Comply with Drawings and manufacturer's written instructions.
	B. Hollow-Metal Frames:  Install hollow-metal frames for doors, transoms, sidelites, borrowed lites, and other openings, of size and profile indicated.  Comply with SDI A250.11 or NAAMM-HMMA 840 as required by standards specified.
	1. Set frames accurately in position; plumbed, aligned, and braced securely until permanent anchors are set.  After wall construction is complete, remove temporary braces, leaving surfaces smooth and undamaged.
	a. At fire-rated openings, install frames according to NFPA 80.
	b. Where frames are fabricated in sections because of shipping or handling limitations, field splice at approved locations by welding face joint continuously; grind, fill, dress, and make splice smooth, flush, and invisible on exposed faces.
	c. Install frames with removable stops located on secure side of opening.
	d. Install door silencers in frames before grouting.
	e. Remove temporary braces necessary for installation only after frames have been properly set and secured.
	f. Check plumb, square, and twist of frames as walls are constructed.  Shim as necessary to comply with installation tolerances.
	g. Field apply bituminous coating to backs of frames that will be filled with grout containing antifreezing agents.

	2. Floor Anchors:  Provide floor anchors for each jamb and mullion that extends to floor, and secure with postinstalled expansion anchors.
	a. Floor anchors may be set with power-actuated fasteners instead of postinstalled expansion anchors if so indicated and approved on Shop Drawings.

	3. Metal-Stud Partitions: Solidly pack mineral-fiber insulation inside frames.
	4. Masonry Walls:  Coordinate installation of frames to allow for solidly filling space between frames and masonry with grout.
	5. In-Place Concrete Construction:  Secure frames in place with postinstalled expansion anchors.  Countersink anchors, and fill and make smooth, flush, and invisible on exposed faces.
	6. Installation Tolerances:  Adjust hollow-metal door frames for squareness, alignment, twist, and plumb to the following tolerances:
	a. Squareness:  Plus or minus 6T1/16 inch6T, measured at door rabbet on a line 90 degrees from jamb perpendicular to frame head.
	b. Alignment:  Plus or minus 6T1/16 inch6T, measured at jambs on a horizontal line parallel to plane of wall.
	c. Twist:  Plus or minus 6T1/16 inch6T, measured at opposite face corners of jambs on parallel lines, and perpendicular to plane of wall.
	d. Plumbness:  Plus or minus 6T1/16 inch6T, measured at jambs at floor.


	C. Hollow-Metal Doors: Fit hollow-metal doors accurately in frames, within clearances specified below. Shim as necessary.
	1. Non-Fire-Rated Steel Doors:
	a. Between Door and Frame Jambs and Head: 6T1/8 inch6T plus or minus 6T1/32 inch6T.
	b. Between Edges of Pairs of Doors: 6T1/8 inch6T to 6T¼ inch6T plus or minus 6T1/32 inch6T.
	c. At Bottom of Door: 6T¾ inch6T.
	d. Between Door Face and Stop: 6T1/16 inch6T to 6T1/8 inch6T plus or minus 6T1/32 inch6T.

	2. Fire-Rated Doors: Install doors with clearances according to NFPA 80.
	3. Smoke-Control Doors: Install doors and gaskets according to NFPA 105.


	3.5 ADJUSTING AND CLEANING
	A. Final Adjustments:  Check and readjust operating hardware items immediately before final inspection.  Leave work in complete and proper operating condition.  Remove and replace defective work, including hollow-metal work that is warped, bowed, or o...
	B. Remove grout and other bonding material from hollow-metal work immediately after installation.
	C. Prime-Coat Touchup:  Immediately after erection, sand smooth rusted or damaged areas of prime coat and apply touchup of compatible air-drying, rust-inhibitive primer.
	D. Metallic-Coated Surface Touchup: Clean abraded areas and repair with galvanizing repair paint according to manufacturer's written instructions.



	087100 FL - DOOR HARDWARE 100% (14.305)
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes:
	1. Mechanical door hardware for the following:
	a. Swinging doors.


	B. Related Sections:
	1. Section 081113 “Hollow Metal Doors and Frames” for hollow metal doors to receive hardware.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include construction and installation details, material descriptions, dimensions of individual components and profiles, and finishes.
	B. Shop Drawings: Details of door hardware.
	C. Other Action Submittals:
	1. Door Hardware Schedule:  Prepared by or under the supervision of Installer, detailing fabrication and assembly of door hardware, as well as installation procedures and diagrams.  Coordinate final door hardware schedule with doors, frames, and relat...
	a. Submittal Sequence:  Submit door hardware schedule concurrent with submissions of Product Data.  Coordinate submission of door hardware schedule with scheduling requirements of other work to facilitate the fabrication of other work that is critical...
	b. Format:  Use same scheduling sequence and format and use same door numbers as in the Contract Documents.
	c. Content:  Include the following information:
	1) Identification number, location, hand, fire rating, size, and material of each door and frame.
	2) Locations of each door hardware set, cross-referenced to Drawings on floor plans and to door and frame schedule.
	3) Complete designations, including name and manufacturer, type, style, function, size, quantity, function, and finish of each door hardware product.
	4) Fastenings and other pertinent information.
	5) Explanation of abbreviations, symbols, and codes contained in schedule.
	6) Mounting locations for door hardware.
	7) List of related door devices specified in other Sections for each door and frame.


	2. Keying Schedule:  Prepared by or under the supervision of Installer, detailing Owner's final keying instructions for locks.  Include schematic keying diagram and index each key set to unique door designations that are coordinated with the Contract ...


	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For Installer.
	B. Product Certificates: For electrified door hardware, from the manufacturer.
	1. Certify that door hardware approved for use on types and sizes of labeled fire-rated doors complies with listed fire-rated door assemblies.

	C. Product Test Reports:  For compliance with accessibility requirements, based on evaluation of comprehensive tests performed by manufacturer and witnessed by a qualified testing agency, for door hardware on doors located in accessible routes.
	D. Warranty:  Special warranty specified in this Section.

	1.5 CLOSEOUT SUBMITTALS
	A. Maintenance Data:  For each type of door hardware to include in maintenance manuals.  Include final hardware and keying schedule.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications:  Supplier of products and an employer of workers trained and approved by product manufacturers who is available during the course of the Work to consult with Contractor, Architect, and Owner about door hardware and keying.
	1. Warehousing Facilities:  In Project's vicinity.
	2. Scheduling Responsibility:  Preparation of door hardware and keying schedules.
	3. Engineering Responsibility: Preparation of data for electrified door hardware, including Shop Drawings, based on testing and engineering analysis of manufacturer's standard units in assemblies similar to those indicated for this Project.

	B. Source Limitations:  Obtain each type of door hardware from a single manufacturer.
	C. Fire-Rated Door Assemblies:  Where fire-rated door assemblies are indicated, provide door hardware rated for use in assemblies complying with NFPA 80 that are listed and labeled by a qualified testing agency, for fire-protection ratings indicated, ...
	D. Smoke- and Draft-Control Door Assemblies:  Where smoke- and draft-control door assemblies are required, provide door hardware that meet requirements of assemblies tested according to UL 1784 and installed in compliance with NFPA 105.
	1. Air Leakage Rate:  Maximum air leakage of2T0.3 cfm/sq. ft.2T at the tested pressure differential of 2T0.3-inch wg2T of water.


	1.8 COORDINATION
	A. Installation Templates:  Distribute for doors, frames, and other work specified to be factory prepared.  Check Shop Drawings of other work to confirm that adequate provisions are made for locating and installing door hardware to comply with indicat...
	B. Security:  Coordinate installation of door hardware, keying, and access control with Owner's security consultant.
	C. Existing Openings:  Where hardware components are scheduled for application to existing construction or where modifications to existing door hardware are required, field verify existing conditions and coordinate installation of door hardware to sui...

	1.9 WARRANTY
	A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace components of door hardware that fail in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Structural failures including excessive deflection, cracking, or breakage.
	b. Faulty operation of doors and door hardware.
	c. Deterioration of metals, metal finishes, and other materials beyond normal weathering and use.

	2. Warranty Period:  Three (3) years from date of Substantial Completion, unless otherwise indicated.
	a. Exit Devices:  Two (2) years from date of Substantial Completion.
	b. Manual Closers:  Ten (10) years from date of Substantial Completion.



	1.10 MAINTENANCE SERVICE
	A. Maintenance Tools and Instructions:  Furnish a complete set of specialized tools and maintenance instructions for Owner's continued adjustment, maintenance, and removal and replacement of door hardware.
	B. Maintenance Service:  Beginning at Substantial Completion, provide six (6) months' full maintenance by skilled employees of door hardware Installer.  Include quarterly preventive maintenance, repair or replacement of worn or defective components, l...


	PART 2 -  PRODUCTS
	2.1 SCHEDULED DOOR HARDWARE
	A. Provide door hardware for each door as scheduled in Part 3 "Door Hardware Schedule" Article to comply with requirements in this Section.
	1. Door Hardware Sets:  Provide quantity, item, size, finish or color indicated, and products equivalent in function and comparable in quality to named products, where allowed.
	2. Sequence of Operation: Provide electrified door hardware function, sequence of operation, and interface with other building control systems indicated.

	B. Designations:  Requirements for design, grade, function, finish, size, and other distinctive qualities of each type of door hardware are indicated in Part 3 "Door Hardware Schedule" Article.  Products are identified by using door hardware designati...
	1. Named Manufacturers' Products:  Manufacturer and product designation are listed for each door hardware type required for the purpose of establishing minimum requirements.  Manufacturers' names are abbreviated in Part 3 "Door Hardware Schedule" Arti...


	2.2 HINGES
	A. Hinges:  BHMA A156.1.  Provide template-produced hinges for hinges installed on solid core wood doors and hollow-metal frames.
	1. Basis of Design:
	a. Stanley Commercial Hardware; Div. of The Stanley Works; CB179

	2. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. 5TUHager CompaniesU5T.
	b. 5TUMcKinney Products Company; an ASSA ABLOY Group companyU5T.
	c. Substitutions:  Under provisions of Section 012500 “Substitution Procedures”.



	2.3 CONTINUOUS HINGES
	A. Continuous Hinges:  BHMA A156.26; minimum 2T0.120-inch-2Tthick, hinge leaves with minimum overall width of 2T4 inches2T; fabricated to full height of door and frame and to template screw locations; with components finished after milling and drillin...

	2.4 BUTT HINGES
	A. Provide five-knuckle, ball bearing hinges.
	1. Manufacturers and Products:
	a. Scheduled Manufacturer and Product:
	1) Ives 5BB series.

	b. Acceptable Manufacturers and Products:
	1) Bommer BB5000 series.
	2) McKinney TA/T4A series.




	2.5 MECHANICAL LOCKS AND LATCHES
	A. Lock Functions:  As indicated in Part 3 “Door Hardware Schedule”.
	B. Construction Cores:  Provide construction cores that are replaceable by permanent cores.  Provide ten (10) construction master keys.

	2.9 KEYING
	A. Keying System:  Factory registered, complying with guidelines in BHMA A156.28, Appendix A.  Incorporate decisions made in keying conference.
	1. Great-Grand Master Key System:  Change keys, a master key, a grand master key, and a great-grand master key operate cylinders.

	B. Keys:  Brass.
	1. Stamping:  Permanently inscribe each key with a visual key control number and include the following notation:
	a. Notation:  "DO NOT DUPLICATE."

	2. Quantity:  In addition to one (1) extra key blank for each lock, provide the following:
	a. Great-Grand Master Keys:  Five (5).



	2.10 KEY CONTROL SYSTEM
	A. Key Control Cabinet:  BHMA A156.5; metal cabinet with baked-enamel finish; containing key-holding hooks, labels, two (2) sets of key tags with self-locking key holders, key-gathering envelopes, and temporary and permanent markers; with key capacity...
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the the following:
	a. 5TUAmerican Key Boxes and CabinetsU5T.
	b. 5TUGE Security, IncU5T.
	c. 5TULund Equipment Co., IncU5T.
	d. Substitutions:  Under provisions of Section 012500 “Substitution Procedures”.

	2. Wall-Mounted Cabinet:  Cabinet with hinged-panel door equipped with key-holding panels and pin-tumbler cylinder door lock.


	2.11 OPERATING TRIM
	A. Operating Trim: BHMA A156.6; stainless steel, unless otherwise indicated.
	1. 5TBasis-of-Design Product5T:
	a. 5TRockwood Manufacturing Company
	1) Push Plates: 70C 4x16
	2) Pulls: RM4410-12


	2. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. 5TBurns Manufacturing Incorporated
	b. 5TIVES Hardware; an Ingersoll-Rand company
	c. Substitutions:  Under provisions of Section 012500 “Substitution Procedures”.



	2.12 ACCESSORIES FOR PAIRS OF DOORS
	A. Coordinators: BHMA A156.3; consisting of active-leaf, hold-open lever and inactive-leaf release trigger; fabricated from steel with nylon-coated strike plates; with built-in, adjustable safety release.
	B. Carry-Open Bars: BHMA A156.3; prevent the inactive leaf from opening before the active leaf; provide polished brass or bronze carry-open bars with strike plate for inactive leaves of pairs of doors unless automatic or self-latching bolts are used.
	C. Astragals: BHMA A156.22.
	D. Anti-pick Plates: Stainless Steel, 10 x 3.25 inches.

	2.13 SURFACE CLOSERS
	A. Surface Closers:  BHMA A156.4; rack-and-pinion hydraulic type with adjustable sweep and latch speeds controlled by key-operated valves and forged-steel main arm.  Comply with manufacturer's written recommendations for size of door closers depending...
	1. Basis-of-Design Product:
	a. LCN Closers; an Ingersoll-Rand company; 4040 Series
	b. No substitutions.


	B. Door closers, marked closer, shall be Smoothee series, with delayed action cylinder, sized to the door leaf size.
	C. Door closers, marked closer/stop shall be Cush-N-Stop series, with delayed action cylinder, sized to the door leaf size.
	D. Door closers are to be mounted on the least conspicuous side of the door.  The hardware supplier shall consult with the Architect to verify applications, and note mounting locations on the hardware schedule.

	2.14 MECHANICAL STOPS AND HOLDERS
	A. Wall- and Floor-Mounted Stops:  BHMA A156.16; polished cast brass, bronze, or aluminum base metal.
	1. Basis-of-Design Product:
	a. IVES Hardware; an Ingersoll-Rand company; 407 and 436 or 438
	a. Zero International
	1) Head and Jamb: #328AA, solid neoprene in an extruded aluminum housing.
	2) Sill: #339AA with extruded aluminum housing, solid neoprene.


	2. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. 5TUNational Guard ProductsU5T.
	b. 5TUPemko Manufacturing Co.; an ASSA ABLOY Group companyU5T.
	c. Substitutions: In accordance with Section 012500 “Substitution Procedures”.



	2.18 THRESHOLDS
	A. Thresholds:  BHMA A156.21; fabricated to full width of opening indicated.
	1. Basis-of-Design Product:
	a. Pemko Manufacturing Co.; an ASSA ABLOY Group company; 2005AT

	2. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. 5TUNational Guard ProductsU5T.
	b. 5TUZero InternationalU5T.
	c. Substitutions: In accordance with Section 012500 “Substitution Procedures”.



	2.19 METAL PROTECTIVE TRIM UNITS
	A. Metal Protective Trim Units:  BHMA A156.6; fabricated from 2T0.050-inch-2Tthick stainless steel; with manufacturer's standard machine or self-tapping screw fasteners.
	1. Basis-of-Design Product: Burns Manufacturing Incorporated.
	a. Kick Plates:  16 inches high.
	b. All plates are 2 inches less width of door on single doors, 1 inch less width of door on pairs.

	2. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. 5TUIVES Hardware; an Ingersoll-Rand companyU5T.
	b. 5TURockwood Manufacturing CompanyU5T.
	c. Substitutions: In accordance with Section 012500 “Substitution Procedures”.



	2.20 AUXILIARY DOOR HARDWARE
	A. Auxiliary Hardware:  BHMA A156.16.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. 5TUHager CompaniesU5T.
	b. 5TURockwood Manufacturing CompanyU5T.
	c. 5TUStanley Commercial Hardware; Div. of The Stanley WorksU5T.
	d. Substitutions: In accordance with Section 012500 “Substitution Procedures”.



	2.21 FABRICATION
	A. Base Metals:  Produce door hardware units of base metal indicated, fabricated by forming method indicated, using manufacturer's standard metal alloy, composition, temper, and hardness.  Furnish metals of a quality equal to or greater than that of s...
	B. Fasteners:  Provide door hardware manufactured to comply with published templates prepared for machine, wood, and sheet metal screws.  Provide screws that comply with commercially recognized industry standards for application intended, except alumi...
	1. Concealed Fasteners:  For door hardware units that are exposed when door is closed, except for units already specified with concealed fasteners.  Do not use through bolts for installation where bolt head or nut on opposite face is exposed unless it...
	2. Fire-Rated Applications:
	a. Wood or Machine Screws:  For the following:
	1) Hinges mortised to doors or frames; use threaded-to-the-head wood screws for wood doors and frames.
	2) Strike plates to frames.
	3) Closers to doors and frames.

	b. Steel Through Bolts:  For the following unless door blocking is provided:
	1) Surface hinges to doors.
	2) Closers to doors and frames.
	3) Surface-mounted exit devices.


	3. Spacers or Sex Bolts:  For through bolting of hollow-metal doors.
	4. Fasteners for Wood Doors:  Comply with requirements in DHI WDHS.2, "Recommended Fasteners for Wood Doors."


	2.22 FINISHES
	A. Provide finishes complying with BHMA A156.18 as indicated in door hardware schedule.
	B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	C. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are acceptable if they are within one-half of the range of approved Samples.  Noticeable variations in the same piece are not acceptable.  Variations in appearanc...


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine doors and frames, with Installer present, for compliance with requirements for installation tolerances, labeled fire-rated door assembly construction, wall and floor construction, and other conditions affecting performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Steel Doors and Frames:  For surface applied door hardware, drill and tap doors and frames according to ANSI/SDI A250.6.

	3.3 INSTALLATION
	A. Mounting Heights:  Mount door hardware units at heights to comply with the following unless otherwise indicated or required to comply with governing regulations.
	1. Standard Steel Doors and Frames:  ANSI/SDI A250.8.

	B. Install each door hardware item to comply with manufacturer's written instructions.  Where cutting and fitting are required to install door hardware onto or into surfaces that are later to be painted or finished in another way, coordinate removal, ...
	1. Set units level, plumb, and true to line and location.  Adjust and reinforce attachment substrates as necessary for proper installation and operation.
	2. Drill and countersink units that are not factory prepared for anchorage fasteners.  Space fasteners and anchors according to industry standards.

	C. Hinges:  Install types and in quantities indicated in door hardware schedule but not fewer than the number recommended by manufacturer for application indicated or one (1) hinge for every 2T30 inches2T of door height, whichever is more stringent, u...
	D. Lock Cylinders:  Install construction cores to secure building and areas during construction period.
	1. Replace construction cores with removable cores as indicated in keying schedule.
	2. Furnish permanent cores to Owner for installation.

	E. Key Control System:  Tag keys and place them on markers and hooks in key control system cabinet, as determined by final keying schedule.
	F. Thresholds:  Set thresholds for doors indicated in full bed of sealant complying with requirements specified in Section 079200 "Joint Sealants."
	G. Stops:  Provide wall or floor stops for doors unless other type stops are indicated in door hardware schedule.  Do not mount floor stops where they will impede traffic.
	H. Perimeter Gasketing:  Apply to head and jamb, forming seal between door and frame.
	I. Door Bottoms:  Apply to bottom of door, forming seal with threshold when door is closed.

	3.4 ADJUSTING
	A. Initial Adjustment:  Adjust and check each operating item of door hardware and each door to ensure proper operation or function of every unit.  Replace units that cannot be adjusted to operate as intended.  Adjust door control devices to compensate...
	1. Door Closers:  Adjust sweep period to comply with accessibility requirements and requirements of authorities having jurisdiction.


	3.5 CLEANING AND PROTECTION
	A. Clean adjacent surfaces soiled by door hardware installation.
	B. Clean operating items as necessary to restore proper function and finish.
	C. Provide final protection and maintain conditions that ensure that door hardware is without damage or deterioration at time of Substantial Completion.

	3.6 DOOR HARDWARE SCHEDULE
	A. Provide hardware as specified in the previous articles in sets according to the following schedule and as indicated in the Door Schedule on the Drawings.
	B. The hardware supplier shall meet with the Architect and/or Owner to determine lock functions and keying requirements.



	088000 GLAZING 100% (17.006)
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes glazing for the following products and applications, including those specified in other Sections where glazing requirements are specified by reference to this Section:
	1. Windows.


	1.3 DEFINITIONS
	A. Glass Manufacturers:  Firms that produce primary glass, fabricated glass, or both, as defined in referenced glazing publications.
	B. Glass Thicknesses:  Indicated by thickness designations according to ASTM C 1036.
	C. Interspace:  Space between lites of an insulating-glass unit.

	1.4 PERFORMANCE REQUIREMENTS
	A. General:  Installed glazing systems shall withstand normal thermal movement and wind and impact loads (where applicable) without failure, including loss or glass breakage attributable to the following:  defective manufacture, fabrication, or instal...
	B. Thermal Movements:  Allow for thermal movements from ambient and surface temperature changes acting on glass framing members and glazing components.
	1. Temperature Change:  6T120 deg F6T10T (67 deg C)10T, ambient; 6T180 deg F6T10T (100 deg C)10T, material surfaces.

	C. Fire rated assemblies conforming to NFPA 252 for door assemblies and NFPA 257 for window assemblies.  Glazing and framing shall conform to NFPA 251 and ASTM E 119 for the required ratings.

	1.5 PRECONSTRUCTION TESTING
	A. Preconstruction Adhesion and Compatibility Testing:  Test each glazing material type, tape sealant, gasket, glazing accessory, and glass-framing member for adhesion to and compatibility with elastomeric glazing sealants.
	1. Testing will not be required if data are submitted based on previous testing of current sealant products and glazing materials matching those submitted.
	2. Use ASTM C 1087 to determine whether priming and other specific joint-preparation techniques are required to obtain rapid, optimum adhesion of glazing sealants to glass, tape sealants, gaskets, and glazing channel substrates.
	3. Test no fewer than eight (8) Samples of each type of material, including joint substrates, shims, sealant backings, secondary seals, and miscellaneous materials.
	4. Schedule sufficient time for testing and analyzing results to prevent delaying the Work.
	5. For materials failing tests, submit sealant manufacturer's written instructions for corrective measures including the use of specially formulated primers.


	1.6 ACTION SUBMITTALS
	A. Product Data:  For each glass product and glazing material indicated.
	B. Glass Samples:  For each type of glass product other than clear monolithic vision glass; 6T12 inches6T square.
	C. Glazing Accessory Samples:  For gaskets and sealants, in 6T12-inch6T lengths.  Install sealant Samples between two (2) strips of material representative in color of the adjoining framing system.
	D. Glazing Schedule:  List glass types and thicknesses for each size opening and location.  Use same designations indicated on Drawings.

	1.7 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For installers, glass testing agency and sealant testing agency.
	B. Product Certificates:  For glass and glazing products, from manufacturer.
	C. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, for tinted glass, coated glass, insulating glass, glazing sealants and glazing gaskets.
	1. For glazing sealants, provide test reports based on testing current sealant formulations within previous thirty-six (36) month period.

	D. Preconstruction adhesion and compatibility test report.
	E. Warranties:  Sample of special warranties.

	1.8 QUALITY ASSURANCE
	A. Installer Qualifications:  A qualified installer who employs glass installers for this Project who are certified under the National Glass Association's Certified Glass Installer Program.
	B. Glass Testing Agency Qualifications:  A qualified independent testing agency accredited according to the NFRC CAP 1 Certification Agency Program.
	C. Sealant Testing Agency Qualifications:  An independent testing agency qualified according to ASTM C 1021 to conduct the testing indicated.
	D. Source Limitations for Glass:  Obtain tinted float glass, coated float glass and insulating glass from single source from single manufacturer for each glass type.
	E. Source Limitations for Glazing Accessories:  Obtain from single source from single manufacturer for each product and installation method.
	F. Glazing Publications:  Comply with published recommendations of glass product manufacturers and organizations below, unless more stringent requirements are indicated.  Refer to these publications for glazing terms not otherwise defined in this Sect...
	1. GANA Publications:  GANA's "Laminated Glazing Reference Manual" and  GANA's "Glazing Manual."
	2. IGMA Publication for Insulating Glass:  SIGMA TM-3000, "North American Glazing Guidelines for Sealed Insulating Glass Units for Commercial and Residential Use."

	G. Safety Glazing Labeling: Where safety glazing labeling is indicated, permanently mark glazing with certification label of the SGCC or another certification agency acceptable to authorities having jurisdiction. Label shall indicate manufacturer's na...
	H. Fire-Protection-Rated Glazing Labeling:  Permanently mark fire-protection-rated glazing with certification label of a testing agency acceptable to authorities having jurisdiction.  Label shall indicate manufacturer's name, test standard, whether gl...
	I. Insulating-Glass Certification Program:  Permanently marked either on spacers or on at least one component lite of units with appropriate certification label of IGCC.
	J. Mockups: Build mockups to verify selections made under sample submittals and to demonstrate aesthetic effects and set quality standards for materials and execution.

	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Protect glazing materials according to manufacturer's written instructions.  Prevent damage to glass and glazing materials from condensation, temperature changes, direct exposure to sun, or other causes.
	B. Comply with insulating-glass manufacturer's written recommendations for venting and sealing units to avoid hermetic seal ruptures due to altitude change.

	1.10 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not proceed with glazing when ambient and substrate temperature conditions are outside limits permitted by glazing material manufacturers and when glazing channel substrates are wet from rain, frost, condensation, or ...
	1. Do not install glazing sealants when ambient and substrate temperature conditions are outside limits permitted by sealant manufacturer or below 6T40 deg F6T10T (4.4 deg C)10T.


	1.11 WARRANTY
	A. Manufacturer's Special Warranty for Coated-Glass Products:  Manufacturer's standard form in which coated-glass manufacturer agrees to replace coated-glass units that deteriorate within specified warranty period.  Deterioration of coated glass is de...
	1. Warranty Period:  Ten (10) years from date of Substantial Completion.

	B. Manufacturer's Special Warranty on Laminated Glass:  Manufacturer's standard form in which laminated-glass manufacturer agrees to replace laminated-glass units that deteriorate within specified warranty period.  Deterioration of laminated glass is ...
	1. Warranty Period:  Ten (10) years from date of Substantial Completion.

	C. Manufacturer's Special Warranty on Insulating Glass:  Manufacturer's standard form in which insulating-glass manufacturer agrees to replace insulating-glass units that deteriorate within specified warranty period.  Deterioration of insulating glass...
	1. Warranty Period:  Ten (10) years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 GLASS PRODUCTS, GENERAL
	A. Thickness:  Where glass thickness is indicated, it is a minimum.  Provide glass lites in thicknesses as needed to comply with requirements indicated.
	B. Strength:  Where float glass is indicated, provide annealed float glass, Kind HS heat-treated float glass, or Kind FT heat-treated float glass.  Where heat-strengthened glass is indicated, provide Kind HS heat-treated float glass or Kind FT heat-tr...
	C. Thermal and Optical Performance Properties:  Provide glass with performance properties specified, as indicated in manufacturer's published test data, based on procedures indicated below:
	1. For monolithic-glass lites, properties are based on units with lites of thickness indicated.
	2. For laminated-glass lites, properties are based on products of construction indicated.
	3. For insulating-glass units, properties are based on units of thickness indicated for overall unit and for each lite.
	4. U-Factors:  Center-of-glazing values, according to NFRC 100 and based on LBL's WINDOW 5.2 computer program, expressed as 6TBtu/sq. ft. x h x deg F6T.
	5. Solar Heat-Gain Coefficient and Visible Transmittance:  Center-of-glazing values, according to NFRC 200 and based on LBL's WINDOW 5.2 computer program.
	6. Visible Reflectance:  Center-of-glazing values, according to NFRC 300.


	2.2 GLASS PRODUCTS
	A. Clear Annealed Float Glass: ASTM C 1036, Type I, Class 1 (clear), Quality-Q3.
	B. Tinted Annealed Float Glass: ASTM C 1036, Type I, Class 2 (tinted), Quality-Q3.
	1. Tint Color:  As selected by Architect and Owner from manufacturer's full range.

	C. Fully Tempered Float Glass: ASTM C 1048, Kind FT (fully tempered), Condition A (uncoated) unless otherwise indicated, Type I, Class 1 (clear) or Class 2 (tinted) as indicated, Quality-Q3.
	1. Fabrication Process: By horizontal (roller-hearth) process with roll-wave distortion parallel to bottom edge of glass as installed unless otherwise indicated.
	D. Heat-Strengthened Float Glass: ASTM C 1048, Kind HS (heat strengthened), Type I, Condition A (uncoated) unless otherwise indicated, Type I, Class 1 (clear) or Class 2 (tinted) as indicated, Quality-Q3.
	1. Fabrication Process:  By horizontal (roller-hearth) process with roll-wave distortion parallel to bottom edge of glass as installed unless otherwise indicated.
	2. For uncoated glass, comply with requirements for Condition A.
	3. For coated vision glass, comply with requirements for Condition C (other coated glass).
	4.

	E.
	1.
	a.
	b.
	c.
	d.



	2.3 LAMINATED GLASS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. 9TCardinal Glass Industries
	2. DuPont™ Building Innovations
	3. Substitutions: Under provisions of Section 012500 “Substitution Procedures”.

	B. Laminated Glass: ASTM C 1172, and complying with testing requirements in 16 CFR 1201 for Category II materials, and with other requirements specified. Use materials that have a proven record of no tendency to bubble, discolor, or lose physical and ...
	1. Construction: Laminate glass with polyvinyl butyral interlayer to comply with interlayer manufacturer's written recommendations.
	2. Interlayer Thickness: Provide thickness not less than that indicated and as needed to comply with requirements.
	3. Interlayer Color: Clear unless otherwise indicated.

	C. Glass: Comply with applicable requirements in "Glass Products" Article as indicated by designations in "Laminated-Glass Types" Article.

	2.4 INSULATING GLASS
	A. Insulating-Glass Units:  Factory-assembled units consisting of sealed lites of glass separated by a dehydrated interspace, qualified according to ASTM E 2190, and complying with other requirements specified.
	1. Sealing System:  Dual seal, with polyisobutylene and silicone primary and secondary.
	2. Spacer:  Manufacturer's standard spacer material and construction.

	B. Glass:  Comply with applicable requirements in "Glass Products" Article as indicated by designations in "Insulating-Glass Types" Article.

	2.5 GLAZING GASKETS
	A. Dense Compression Gaskets:  Molded or extruded gaskets of profile and hardness required to maintain watertight seal, made from one (1) of the following:
	1. EPDM complying with ASTM C 864.
	2. Silicone complying with ASTM C 1115.
	3. Thermoplastic polyolefin rubber complying with ASTM C 1115.

	B. Soft Compression Gaskets:  Extruded or molded, closed-cell, integral-skinned EPDM, silicone or thermoplastic polyolefin rubber gaskets complying with ASTM C 509, Type II, black; of profile and hardness required to maintain watertight seal.
	1. Application:  Use where soft compression gaskets will be compressed by inserting dense compression gaskets on opposite side of glazing or pressure applied by means of pressure-glazing stops on opposite side of glazing.

	C. Lock-Strip Gaskets:  Neoprene extrusions in size and shape indicated, fabricated into frames with molded corner units and zipper lock-strips, complying with ASTM C 542, black.

	2.6 GLAZING SEALANTS
	A. General:
	1. Compatibility:  Provide glazing sealants that are compatible with one another and with other materials they will contact, including glass products, seals of insulating-glass units, and glazing channel substrates, under conditions of service and app...
	2. Suitability:  Comply with sealant and glass manufacturers' written instructions for selecting glazing sealants suitable for applications indicated and for conditions existing at time of installation.
	3. Sealants used inside the weatherproofing system, shall have a VOC content of not more than 250 g/L when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	4. Colors of Exposed Glazing Sealants:  As selected by Architect and Owner from manufacturer's full range.

	B. Glazing Sealant:  Neutral-curing silicone glazing sealant complying with ASTM C 920, Type S, Grade NS, Class 100/50, Use NT.
	1. 9T5T9TUProductsU5T:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. 9TUDow Corning Corporation; 790
	b. 9TUPecora Corporation; 890
	c. 9TUTremco Incorporated; Spectrem 1
	d. Substitutions:  Under provisions of Section 012500 “Substitution Procedures”.


	C. Glazing Sealants for Fire-Rated Glazing Products:  Products that are approved by testing agencies that listed and labeled fire-resistant glazing products with which they are used for applications and fire-protection ratings indicated.

	2.7 GLAZING TAPES
	A. Back-Bedding Mastic Glazing Tapes:  Preformed, butyl-based, one hundred percent (100%) solids elastomeric tape; nonstaining and nonmigrating in contact with nonporous surfaces; with or without spacer rod as recommended in writing by tape and glass ...
	1. AAMA 806.3 tape, for glazing applications in which tape is subject to continuous pressure.


	2.8 MISCELLANEOUS GLAZING MATERIALS
	A. General:  Provide products of material, size, and shape complying with referenced glazing standard, requirements of manufacturers of glass and other glazing materials for application indicated, and with a proven record of compatibility with surface...
	B. Cleaners, Primers, and Sealers:  Types recommended by sealant or gasket manufacturer.
	C. Setting Blocks:  Elastomeric material with a Shore, Type A durometer hardness of 85, plus or minus 5.
	D. Spacers:  Elastomeric blocks or continuous extrusions of hardness required by glass manufacturer to maintain glass lites in place for installation indicated.
	E. Edge Blocks:  Elastomeric material of hardness needed to limit glass lateral movement (side walking).
	F. Cylindrical Glazing Sealant Backing:  ASTM C 1330, Type O (open-cell material), of size and density to control glazing sealant depth and otherwise produce optimum glazing sealant performance.
	G. Perimeter Insulation for Fire-Resistive Glazing:  Product that is approved by testing agency that listed and labeled fire-resistant glazing product with which it is used for application and fire-protection rating indicated.
	H. Window Decal Film:  Polyester with acrylic pressure sensitive adhesive, self-sticking.
	1. Thickness: 5.51mil.
	2. Color: White, translucent frost/mat.
	3. Location: Interior only, as indicated on Drawings.
	4. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. 3M Co.; Fasara Glass Finishes.
	b. Substitutions: As permitted by Section 012500 “Substitution Procedures”.



	2.9 FABRICATION OF GLAZING UNITS
	A. Fabricate glazing units in sizes required to fit openings indicated for Project, with edge and face clearances, edge and surface conditions, and bite complying with written instructions of product manufacturer and referenced glazing publications, t...
	B. Clean-cut or flat-grind vertical edges of butt-glazed monolithic lites to produce square edges with slight chamfers at junctions of edges and faces.
	C. Grind smooth and polish exposed glass edges and corners.
	D. Decorative Film Overlay: Apply squarely aligned to glass edges, uniformly smooth, and free from tears, air bubbles, wrinkles, and rough edges, in single sheet completely overlaying the back face of clean glass, according to manufacturer's written i...

	2.10 DECORATIVE FILM TYPES
	A. Decorative Film GL-0: Not used.
	1.


	2.11 MONOLITHIC-GLASS TYPES
	A. Glass Type GL-1: Not Used.
	1.

	B. Glass Type GL-2:   Clear, fully tempered float glass.
	1. Thickness:  ¼ inch.
	2. Provide safety glazing labeling.

	C. Glass Type GL-3:  Not used.
	1.
	2.

	D. Glass Type GL-4:  Not used.
	1.
	2.


	2.12 LAMINATED GLASS SCHEDULE
	A. Glass Type GL-5: Not Used
	1.
	2.
	3.

	B.
	C. Glazing Type GL-7:  Not used.
	D. Glass Type GL-22: Not Used.
	1.
	2.
	3.


	2.13 INSULATING-GLASS TYPES
	A. Glass Type GL-9: Not used.
	1.
	2.
	3.
	4.
	5.

	B. Glass Type GL-10: Not used.
	1.
	2.
	3.
	4.
	5.
	6.

	C. Glass Type GL-11: Not Used.
	1.
	2.
	3.
	4.
	5.
	6.
	7.

	D.
	E. Glass Type GL-12:  Not Used.
	1.
	2.
	3.
	4.
	5.
	6.

	F.
	G. Glass Type GL-13:   Not Used.
	1.
	2.
	3.
	4.
	5.
	6.
	7.

	H.
	I. Glass Type GL-14:  Not used.
	1.
	2.
	3.
	4.
	5.
	6.
	7.

	J. Glass Type GL-16:  Not used.
	1.
	2.
	3.
	4.
	5.
	6.
	7.
	8.
	9.
	10.

	K. Glass Type GL-18:  Not used.
	1.
	2.
	3.
	4.
	5.
	6.

	L. Glass Type GL-20:  Not Used.
	1.
	2.
	3.
	4.
	5.
	6.


	2.14
	2.15 INSULATING-LAMINATED-GLASS TYPES
	A. Glass Type GL-15:  Not Used.
	1.
	2.
	3.
	4.
	5.
	a.
	b.

	6.

	B.   Glass Type GL-17: Not Used.
	1.
	2.
	3.
	4.
	5.
	6.
	a.
	b.

	7.
	8.

	C.
	C.    Glass Type GL-19: Not Used.
	D.
	1.
	2.
	3.
	4.
	5.
	a.
	b.

	6.
	7.

	D. Glass Type GL-21:
	E.
	F. Not Used.
	G.
	H.
	I.
	J.
	1.
	2.
	3.
	4.
	5.
	6.
	a.
	b.

	7.
	8.
	9.


	2.17 FIRE-PROTECTION-RATED GLAZING TYPES
	K. Glass Type GL-6: Not Used.
	1.

	B. Glass Type GL-8:  Not used.
	1.
	2.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine framing, glazing channels, and stops, with Installer present, for compliance with the following:
	1. Manufacturing and installation tolerances, including those for size, squareness, and offsets at corners.
	2. Presence and functioning of weep systems.
	3. Minimum required face and edge clearances.
	4. Effective sealing between joints of glass-framing members.

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

	3.2 PREPARATION
	A. Clean glazing channels and other framing members receiving glass immediately before glazing.  Remove coatings not firmly bonded to substrates.
	B. Examine glazing units to locate exterior and interior surfaces.  Label or mark units as needed so that exterior and interior surfaces are readily identifiable.  Do not use materials that will leave visible marks in the completed work.

	3.3 GLAZING, GENERAL
	A. Comply with combined written instructions of manufacturers of glass, sealants, gaskets, and other glazing materials, unless more stringent requirements are indicated, including those in referenced glazing publications.
	B. Adjust glazing channel dimensions as required by Project conditions during installation to provide necessary bite on glass, minimum edge and face clearances, and adequate sealant thicknesses, with reasonable tolerances.
	C. Protect glass edges from damage during handling and installation.  Remove damaged glass from Project site and legally dispose of off Project site.  Damaged glass is glass with edge damage or other imperfections that, when installed, could weaken gl...
	D. Apply primers to joint surfaces where required for adhesion of sealants, as determined by preconstruction testing.
	E. Install setting blocks in sill rabbets, sized and located to comply with referenced glazing publications, unless otherwise required by glass manufacturer.  Set blocks in thin course of compatible sealant suitable for heel bead.
	F. Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites.
	G. Provide spacers for glass lites where length plus width is larger than 6T50 inches6T.
	1. Locate spacers directly opposite each other on both inside and outside faces of glass.  Install correct size and spacing to preserve required face clearances, unless gaskets and glazing tapes are used that have demonstrated ability to maintain requ...
	2. Provide 6T1/8-inch6T minimum bite of spacers on glass and use thickness equal to sealant width.  With glazing tape, use thickness slightly less than final compressed thickness of tape.

	H. Provide edge blocking where indicated or needed to prevent glass lites from moving sideways in glazing channel, as recommended in writing by glass manufacturer and according to requirements in referenced glazing publications.
	I. Set glass lites in each series with uniform pattern, draw, bow, and similar characteristics.
	J. Set glass lites with proper orientation so that coatings face exterior or interior as specified.
	K. Where wedge-shaped gaskets are driven into one side of channel to pressurize sealant or gasket on opposite side, provide adequate anchorage so gasket cannot walk out when installation is subjected to movement.
	L. Square cut wedge-shaped gaskets at corners and install gaskets in a manner recommended by gasket manufacturer to prevent corners from pulling away; seal corner joints and butt joints with sealant recommended by gasket manufacturer.

	3.4 TAPE GLAZING
	A. Position tapes on fixed stops so that, when compressed by glass, their exposed edges are flush with or protrude slightly above sightline of stops.
	B. Install tapes continuously, but not necessarily in one continuous length.  Do not stretch tapes to make them fit opening.
	C. Cover vertical framing joints by applying tapes to heads and sills first and then to jambs.  Cover horizontal framing joints by applying tapes to jambs and then to heads and sills.
	D. Place joints in tapes at corners of opening with adjoining lengths butted together, not lapped.  Seal joints in tapes with compatible sealant approved by tape manufacturer.
	E. Do not remove release paper from tape until right before each glazing unit is installed.
	F. Apply heel bead of elastomeric sealant.
	G. Center glass lites in openings on setting blocks and press firmly against tape by inserting dense compression gaskets formed and installed to lock in place against faces of removable stops.  Start gasket applications at corners and work toward cent...
	H. Apply cap bead of elastomeric sealant over exposed edge of tape.

	3.5 GASKET GLAZING (DRY)
	A. Cut compression gaskets to lengths recommended by gasket manufacturer to fit openings exactly, with allowance for stretch during installation.
	B. Insert soft compression gasket between glass and frame or fixed stop so it is securely in place with joints miter cut and bonded together at corners.
	C. Installation with Drive-in Wedge Gaskets:  Center glass lites in openings on setting blocks and press firmly against soft compression gasket by inserting dense compression gaskets formed and installed to lock in place against faces of removable sto...
	D. Installation with Pressure-Glazing Stops:  Center glass lites in openings on setting blocks and press firmly against soft compression gasket.  Install dense compression gaskets and pressure-glazing stops, applying pressure uniformly to compression ...
	E. Install gaskets so they protrude past face of glazing stops.

	3.6 SEALANT GLAZING (WET)
	A. Install continuous spacers, or spacers combined with cylindrical sealant backing, between glass lites and glazing stops to maintain glass face clearances and to prevent sealant from extruding into glass channel and blocking weep systems until seala...
	B. Force sealants into glazing channels to eliminate voids and to ensure complete wetting or bond of sealant to glass and channel surfaces.
	C. Tool exposed surfaces of sealants to provide a substantial wash away from glass.

	3.7 LOCK-STRIP GASKET GLAZING
	A. Comply with ASTM C 716 and gasket manufacturer's written instructions.  Provide supplementary wet seal and weep system unless otherwise indicated.

	3.8 CLEANING AND PROTECTION
	A. Protect exterior glass from damage immediately after installation by attaching crossed streamers to framing held away from glass.  Do not apply markers to glass surface.  Remove nonpermanent labels and clean surfaces.
	B. Protect glass from contact with contaminating substances resulting from construction operations.  If, despite such protection, contaminating substances do come into contact with glass, remove substances immediately as recommended in writing by glas...
	C. Examine glass surfaces adjacent to or below exterior concrete and other masonry surfaces at frequent intervals during construction, but not less than once a month, for buildup of dirt, scum, alkaline deposits, or stains; remove as recommended in wr...
	D. Remove and replace glass that is broken, chipped, cracked, or abraded or that is damaged from natural causes, accidents, and vandalism, during construction period.
	E. Wash glass on both exposed surfaces in each area of Project not more than four (4) days before date scheduled for inspections that establish date of Substantial Completion.  Wash glass as recommended in writing by glass manufacturer.



	099113 Exterior Painting 100%
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes surface preparation and the application of paint systems on the following exterior substrates:
	1. Wood.

	B. Related Requirements:
	1. Section 061063 "Exterior Rough Carpentry" for shop priming ornamental woodwork fabrications.


	1.3 DEFINITIONS
	A. MPI Gloss Level 1: Not more than five units at 60 degrees and 10 units at 85 degrees, according to ASTM D 523.
	B. MPI Gloss Level 3: 10 to 25 units at 60 degrees and 10 to 35 units at 85 degrees, according to ASTM D 523.
	C. MPI Gloss Level 4: 20 to 35 units at 60 degrees and not less than 35 units at 85 degrees, according to ASTM D 523.
	D. MPI Gloss Level 5: 35 to 70 units at 60 degrees, according to ASTM D 523.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product. Include preparation requirements and application instructions.
	1. Include printout of current "MPI Approved Products List" for each product category specified, with the proposed product highlighted.
	2. Indicate VOC content.

	B. Samples for Initial Selection: For each type of topcoat product.
	C. Samples for Verification: For each type of paint system and each color and gloss of topcoat.
	1. Submit Samples on rigid backing, 4T8 inches4T square.
	2. Apply coats on Samples in steps to show each coat required for system.
	3. Label each coat of each Sample.
	4. Label each Sample for location and application area.

	D. Product List: Cross-reference to paint system and locations of application areas. Use same designations indicated on Drawings and in schedules. Include color designations.

	1.5 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials, from the same product run, that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Paint: Five percent (5%), but not less than 4T1 gallon4T of each material and color applied.


	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient temperatures continuously maintained at not less than 4T45 deg. F4T8T (7 deg. C)8T.
	1. Maintain containers in clean condition, free of foreign materials and residue.
	2. Remove rags and waste from storage areas daily.


	1.7 FIELD CONDITIONS
	A. Apply paints only when temperature of surfaces to be painted and ambient air temperatures are between 4T50 and 95 deg. F4T8T (10 and 35 deg. C)8T.
	B. Do not apply paints in snow, rain, fog, or mist; when relative humidity exceeds eighty-five percent (85%); at temperatures less than 4T5 deg. F4T8T (3 deg. C)8T above the dew point; or to damp or wet surfaces.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. 7T3T7TUManufacturersU3T:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. 7T3T7TUBehr Process CorporationU3T.
	2. 7T3T7TUBenjamin Moore & CoU3T.
	3. 7T3T7TUDuron, IncU3T.
	4. 7T3T7TUICI PaintsU3T.
	5. 7T3T7TUPPG Architectural Finishes, IncU3T.
	6. 7T3T7TUSherwin-Williams Company (The)U3T.
	7. Substitutions:  Under provisions of Section 012500 “Substitution Procedures”.


	2.2 PAINT, GENERAL
	A. MPI Standards: Products shall comply with MPI standards indicated and shall be listed in its "MPI Approved Products Lists."
	B. Material Compatibility:
	1. Materials for use within each paint system shall be compatible with one another and substrates indicated, under conditions of service and application as demonstrated by manufacturer, based on testing and field experience.
	2. For each coat in a paint system, products shall be recommended in writing by topcoat manufacturers for use in paint system and on substrate indicated.

	C. VOC Content: Products shall comply with VOC limits of authorities having jurisdiction.
	D. Colors: As selected by Architect and Owner from manufacturer’s full range.

	2.3 SOURCE QUALITY CONTROL
	A. Testing of Paint Materials: Owner reserves the right to invoke the following procedure:
	1. Owner will engage the services of a qualified testing agency to sample paint materials. Contractor will be notified in advance and may be present when samples are taken. If paint materials have already been delivered to Project site, samples may be...
	2. Testing agency will perform tests for compliance with product requirements.
	3. Owner may direct Contractor to stop applying paints if test results show materials being used do not comply with product requirements. Contractor shall remove noncomplying paint materials from Project site, pay for testing, and repaint surfaces pai...



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Applicator present, for compliance with requirements for maximum moisture content and other conditions affecting performance of the Work.
	B. Maximum Moisture Content of Substrates: When measured with an electronic moisture meter as follows:
	1. Concrete: Twelve percent (12%).
	2. Masonry (Clay and CMUs): Twelve percent (12%).

	C. Verify suitability of substrates, including surface conditions and compatibility, with existing finishes and primers.
	D. Proceed with coating application only after unsatisfactory conditions have been corrected.
	1. Application of coating indicates acceptance of surfaces and conditions.


	3.2 PREPARATION
	A. Comply with manufacturer's written instructions and recommendations in "MPI Architectural Painting Specification Manual" applicable to substrates and paint systems indicated.
	B. Remove hardware, covers, plates, and similar items already in place that are removable and are not to be painted. If removal is impractical or impossible because of size or weight of item, provide surface-applied protection before surface preparati...
	1. After completing painting operations, use workers skilled in the trades involved to reinstall items that were removed. Remove surface-applied protection.

	C. Clean substrates of substances that could impair bond of paints, including dust, dirt, oil, grease, and incompatible paints and encapsulants.
	1. Remove incompatible primers and reprime substrate with compatible primers or apply tie coat as required to produce paint systems indicated.

	D. Concrete Substrates: Remove release agents, curing compounds, efflorescence, and chalk. Do not paint surfaces if moisture content or alkalinity of surfaces to be painted exceeds that permitted in manufacturer's written instructions.
	E. Masonry Substrates: Remove efflorescence and chalk. Do not paint surfaces if moisture content or alkalinity of surfaces exceeds that permitted in manufacturer's written instructions.
	F. Galvanized-Metal Substrates: Remove grease and oil residue from galvanized sheet metal by mechanical methods to produce clean, lightly etched surfaces that promote adhesion of subsequently applied paints.
	G. Aluminum Substrates: Remove loose surface oxidation.  Make sure all surfaces are clean and free of dirt, using a solvent wash with scour pad.  Sand using 60 grit, then 120 grit sand paper.  Clean again using the solvent wash just before painting.
	H. Wood Substrates:
	1. Scrape and clean knots. Before applying primer, apply coat of knot sealer recommended in writing by topcoat manufacturer for exterior use in paint system indicated.
	2. Sand surfaces that will be exposed to view, and dust off.
	3. Prime edges, ends, faces, undersides, and backsides of wood.
	4. After priming, fill holes and imperfections in the finish surfaces with putty or plastic wood filler. Sand smooth when dried.


	3.3 APPLICATION
	A. Apply paints according to manufacturer's written instructions and recommendations in "MPI Architectural Painting Specification Manual."
	1. Use applicators and techniques suited for paint and substrate indicated.
	2. Paint surfaces behind movable items same as similar exposed surfaces. Before final installation, paint surfaces behind permanently fixed items with prime coat only.
	3. Paint both sides and edges of exterior doors and entire exposed surface of exterior door frames.
	4. Do not paint over labels of independent testing agencies or equipment name, identification, performance rating, or nomenclature plates.
	5. Primers specified in painting schedules may be omitted on items that are factory primed or factory finished if acceptable to topcoat manufacturers.

	B. Tint undercoats same color as topcoat, but tint each undercoat a lighter shade to facilitate identification of each coat if multiple coats of same material are to be applied. Provide sufficient difference in shade of undercoats to distinguish each ...
	C. If undercoats or other conditions show through topcoat, apply additional coats until cured film has a uniform paint finish, color, and appearance.
	D. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks, roller tracking, runs, sags, ropiness, or other surface imperfections. Cut in sharp lines and color breaks.
	E. Painting Fire Suppression, Plumbing, HVAC, Electrical, Communication, and Electronic Safety and Security Work:
	1. Paint the following work where exposed to view, unless factory-finished:
	a. Equipment, including panelboards and switch gear.
	b. Uninsulated metal piping.
	c. Uninsulated plastic piping.
	d. Pipe hangers and supports.
	e. Metal conduit.
	f. Plastic conduit.
	g. Tanks that do not have factory-applied final finishes.



	3.4 FIELD QUALITY CONTROL
	A. Dry Film Thickness Testing: Owner may engage the services of a qualified testing and inspecting agency to inspect and test paint for dry film thickness.
	1. Contractor shall touch up and restore painted surfaces damaged by testing.
	2. If test results show that dry film thickness of applied paint does not comply with paint manufacturer's written recommendations, Contractor shall pay for testing and apply additional coats as needed to provide dry film thickness that complies with ...


	3.5 CLEANING AND PROTECTION
	A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from Project site.
	B. After completing paint application, clean spattered surfaces. Remove spattered paints by washing, scraping, or other methods. Do not scratch or damage adjacent finished surfaces.
	C. Protect work of other trades against damage from paint application. Correct damage to work of other trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and leave in an undamaged condition.
	D. At completion of construction activities of other trades, touch up and restore damaged or defaced painted surfaces.

	3.6 EXTERIOR PAINTING SCHEDULE
	A. Wood Substrates: Exterior rough carpentry.
	1. Latex over Latex Primer System MPI EXT 6.3L:
	a. Prime Coat: Primer, latex for exterior wood, MPI #6.
	b. Intermediate Coat: Latex, exterior, matching topcoat.
	c. Topcoat: Latex, exterior, low sheen (MPI Gloss Level 3-4), MPI #15.





	110513 COMMON MOTOR REQUIREMENTS FOR EQUIPMENT  – SELF-PROPELLED SCISSORS LIFTS 100%
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes general requirements for single-phase and polyphase, general-purpose, horizontal, alternating-current, small and medium, squirrel-cage induction motors, installed at equipment manufacturer's factory, and motors shipped separately b...

	1.3 COORDINATION
	A. Coordinate features of motors, installed units, and accessory devices and features to be compatible with the following:
	1. Motor controllers.
	2. Torque, speed, and horsepower requirements of the load.
	3. Ratings and characteristics of supply circuit and required control sequence.
	4. Ambient and environmental conditions of installation location.



	PART 2 -  PRODUCTS
	2.1 GENERAL MOTOR REQUIREMENTS
	A. Comply with requirements in this Section except when stricter requirements are specified in equipment schedules or Sections.
	B. Comply with NEMA MG 1 unless otherwise indicated.
	C. Comply with IEEE 841 for severe-duty motors.

	2.2 MOTOR CHARACTERISTICS
	A. Duty: Continuous duty at ambient temperature of 40 deg C and at altitude of 4T3300 feet4T8T (1000 m)8T above sea level.
	B. Capacity and Torque Characteristics: Sufficient to start, accelerate, and operate connected loads at designated speeds, at installed altitude and environment, with indicated operating sequence, and without exceeding nameplate ratings or considering...

	2.3 POLYPHASE MOTORS
	A. Description: NEMA MG 1, Design B, medium induction motor.
	B. Efficiency: Premium efficient.
	C. Service Factor: 1.15.
	D. Multispeed Motors: Variable torque.
	1. For motors with 2:1 speed ratio, consequent pole, single winding.
	2. For motors with other than 2:1 speed ratio, separate winding for each speed.

	E. Multispeed Motors: Separate winding for each speed.
	F. Rotor: Random-wound, squirrel cage.
	G. Bearings: Regreasable, shielded, antifriction ball bearings suitable for radial and thrust loading.
	H. Temperature Rise: Match insulation rating.
	I. Insulation: Class F.
	J. Code Letter Designation:
	1. Motors 15 HP and Larger: NEMA starting Code F or Code G.
	2. Motors Smaller Than 15 HP: Manufacturer's standard starting characteristic.

	K. Enclosure Material: Cast iron for motor frame sizes 324T and larger; rolled steel for motor frame sizes smaller than 324T.

	2.4 ADDITIONAL REQUIREMENTS FOR POLYPHASE MOTORS
	A. Motors Used with Reduced-Voltage and Multispeed Controllers: Match wiring connection requirements for controller with required motor leads. Provide terminals in motor terminal box, suited to control method.
	B. Motors Used with Variable-Frequency Controllers: Ratings, characteristics, and features coordinated with and approved by controller manufacturer.
	1. Windings: Copper magnet wire with moisture-resistant insulation varnish, designed and tested to resist transient spikes, high frequencies, and short time rise pulses produced by pulse-width-modulated inverters.
	2. Premium-Efficient Motors: Class B temperature rise; Class F insulation.
	3. Inverter-Duty Motors: Class F temperature rise; Class H insulation.
	4. Thermal Protection: Comply with NEMA MG 1 requirements for thermally protected motors.

	C. Severe-Duty Motors: Comply with IEEE 841, with 1.15 minimum service factor.

	2.5 SINGLE-PHASE MOTORS
	A. Motors larger than 1/20 hp shall be one of the following, to suit starting torque and requirements of specific motor application:
	1. Permanent-split capacitor.
	2. Split phase.
	3. Capacitor start, inductor run.
	4. Capacitor start, capacitor run.

	B. Multispeed Motors: Variable-torque, permanent-split-capacitor type.
	C. Bearings: Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial and thrust loading.
	D. Motors 1/20 HP and Smaller: Shaded-pole type.
	E. Thermal Protection: Internal protection to automatically open power supply circuit to motor when winding temperature exceeds a safe value calibrated to temperature rating of motor insulation. Thermal-protection device shall automatically reset when...

	2.6 SELF-PROPELLED SCISSORS LIFTS
	A. Standards Compliance: ANSI A92.6, CSA B354.2, CE Compliance, AS 1418.10.
	B. Basis-of-Design Product: Terex Company, Genie GS1530.
	C. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Ballymore.
	2. Bastian Solutions.
	3. Substitutions: As permitted under Section 012500 “Substitution Procedures”.

	D. Lift Options:
	1. Dual flashing LED beacons.

	E. Self-Propelled Scissors Lift Specifications:
	1. Working Height Maximum: 21 feet (6.57m).
	2. Platform Height Maximum: 15 feet (4.57m).
	3. Platform Height Stowed: 3 feet – 2 inches (0.97m).
	4. Platform Width - Outside: 2 feet – 5 inches (0.74m).
	5. Guard Rail Height: Fixed rails – 3 feet – 3 inches (0.99m); Folding rails – 3 feet - 7 inches (1.10m).
	6. Maximum Platform Occupancy: 2.
	7. Lift Capacity: 600 pounds (272kg).
	8. Lift Capacity Extension Deck: 250 pounds (113kg).
	9. Drive Height: Full height.
	10. Drive Speed Stowed: 2.5 mph (4.0 km/h).
	11. Drive Speed Raised: 0.5 mph (0.8 km/h).
	12. Turning Radius Outside: 5 feet – 1 inch (1.55m).
	13. Raise / Lower Speed: 16 / 22 seconds.
	14. Controls: Proportional.
	15. Drive: Dual front wheel.
	16. Multiple Disc Brakes: Dual rear wheel.
	17. Tires – Solid Non-Marking: 12 x 4.5 inches.
	18. Power Source: 24V DC (four-6V 225Ah batteries).
	19. Hydraulic System Capacity: 3.8 gal. (14.2 L).
	20. Lift Weight: 2,575 pounds (1,168 kg).



	PART 3 -  EXECUTION (Not Applicable)

	260500 COMMON WORK RESULTS FOR ELECTRICAL
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Electrical equipment coordination and installation.
	2. Sleeves for raceways and cables.
	3. Sleeve seals.
	4. Grout.
	5. Common electrical installation requirements.


	1.3 DEFINITIONS
	A. EPDM:  Ethylene-propylene-diene terpolymer rubber.
	B. NBR:  Acrylonitrile-butadiene rubber.

	1.4 SUBMITTALS
	A. Product Data:  For sleeve seals.

	1.5 COORDINATION
	A. Coordinate arrangement, mounting, and support of electrical equipment:
	1. To allow maximum possible headroom unless specific mounting heights that reduce headroom are indicated.
	2. To provide for ease of disconnecting the equipment with minimum interference to other installations.
	3. To allow right of way for piping and conduit installed at required slope.
	4. So connecting raceways, cables, wireways, cable trays, and busways will be clear of obstructions and of the working and access space of other equipment.

	B. Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete, masonry walls, and other structural components as they are constructed.
	C. Coordinate location of access panels and doors for electrical items that are behind finished surfaces or otherwise concealed.  Access doors and panels are specified in Division 08 Section "Access Doors and Frames."
	D. Coordinate sleeve selection and application with selection and application of firestopping specified in Division 07 Section "Penetration Firestopping."


	PART 2 -  PRODUCTS
	2.1 SLEEVES FOR RACEWAYS AND CABLES
	A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain ends.
	B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, with plain ends and integral waterstop, unless otherwise indicated.
	C. Sleeves for Rectangular Openings:  Galvanized sheet steel.
	1. Minimum Metal Thickness:
	a. For sleeve cross-section rectangle perimeter less than 1T50 inches1T and no side more than 1T16 inches1T, thickness shall be 1T0.052 inch1T.
	b. For sleeve cross-section rectangle perimeter equal to, or more than, 1T50 inches1T and 1 or more sides equal to, or more than, 1T16 inches1T, thickness shall be 1T0.138 inch1T.



	2.2 SLEEVE SEALS
	A. Description:  Modular sealing device, designed for field assembly, to fill annular space between sleeve and raceway or cable.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following into the Work include, but are not limited to, the following:
	2. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	a. Advance Products & Systems, Inc.
	b. Calpico, Inc.
	c. Metraflex Co.
	d. Pipeline Seal and Insulator, Inc.

	3. Sealing Elements:  EPDM or NBR interlocking links shaped to fit surface of cable or conduit.  Include type and number required for material and size of raceway or cable.
	4. Pressure Plates:  Plastic, Carbon steel, Stainless steel.  Include two for each sealing element.
	5. Connecting Bolts and Nuts:  Carbon steel with corrosion-resistant coating, of length required to secure pressure plates to sealing elements.  Include one for each sealing element.


	2.3 GROUT
	A. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, nonmetallic aggregate grout, noncorrosive, non-staining, mixed with water to consistency suitable for application and a 30-minute working time.


	PART 3 -  EXECUTION
	3.1 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION
	A. Comply with NECA 1.
	B. Measure indicated mounting heights to bottom of unit for suspended items and to top of unit for wall-mounting items.
	C. Headroom Maintenance:  If mounting heights or other location criteria are not indicated, arrange and install components and equipment to provide maximum possible headroom consistent with these requirements.
	D. Equipment:  Install to facilitate service, maintenance, and repair or replacement of components of both electrical equipment and other nearby installations.  Connect in such a way as to facilitate future disconnecting with minimum interference with...
	E. Right of Way:  Give to piping systems installed at a required slope.

	3.2 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS
	A. Electrical penetrations occur when raceways, cables, wireways, cable trays, or busways penetrate concrete slabs, concrete or masonry walls, or fire-rated floor and wall assemblies.
	B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or formed openings are used.  Install sleeves during erection of slabs and walls.
	C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.
	D. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall assemblies unless openings compatible with firestop system used are fabricated during construction of floor or wall.
	E. Cut sleeves to length for mounting flush with both surfaces of walls.
	F. Extend sleeves installed in floors 1T2 inches 1Tabove finished floor level.
	G. Size pipe sleeves to provide 1T1/2-inch1T annular clear space between sleeve and raceway or cable, unless indicated otherwise.
	H. Seal space outside of sleeves with grout for penetrations of concrete and masonry
	1. Promptly pack grout solidly between sleeve and wall so no voids remain.  Tool exposed surfaces smooth; protect grout while curing.

	I. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between sleeve and raceway or cable, using joint sealant appropriate for size, depth, and location of joint.  Comply with requirements in Division 07 Section "Joint Seala...
	J. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at raceway and cable penetrations.  Install sleeves and seal raceway and cable penetration sleeves with firestop materials.  Comply with re...
	K. Roof-Penetration Sleeves:  Seal penetration of individual raceways and cables with flexible boot-type flashing units applied in coordination with roofing work.
	L. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using steel pipe sleeves and mechanical sleeve seals.  Select sleeve size to allow for 1T1-inch1T annular clear space between pipe and sleeve for installing mechanical sleeve seals.
	M. Underground, Exterior-Wall Penetrations:  Install cast-iron pipe sleeves.  Size sleeves to allow for 1T1-inch1T annular clear space between raceway or cable and sleeve for installing mechanical sleeve seals.

	3.3 SLEEVE-SEAL INSTALLATION
	A. Install to seal exterior wall penetrations.
	B. Use type and number of sealing elements recommended by manufacturer for raceway or cable material and size.  Position raceway or cable in center of sleeve.  Assemble mechanical sleeve seals and install in annular space between raceway or cable and ...

	3.4 FIRESTOPPING
	A. Apply firestopping to penetrations of fire-rated floor and wall assemblies for electrical installations to restore original fire-resistance rating of assembly.  Firestopping materials and installation requirements are specified in Division 07 Secti...



	260519 LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Building wires and cables rated 600 V and less.
	2. Connectors, splices, and terminations rated 600 V and less.

	B. Related Sections include the following:
	1. Division 26 Section "Common Work Results for Electrical" for sleeves, seals and firestopping.


	1.3 DEFINITIONS
	A. EPDM:  Ethylene-propylene-diene terpolymer rubber.
	B. NBR:  Acrylonitrile-butadiene rubber.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Qualification Data:  For testing agency.
	C. Field quality-control test reports.

	1.5 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. Comply with NFPA 70.
	C. Perform testing as identified in Part 3 of this specification.

	1.6 COORDINATION
	A. Set sleeves in cast-in-place concrete, masonry walls, and other structural components as they are constructed.


	PART 2 -  PRODUCTS
	2.1 CONDUCTORS AND CABLES
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Alcan Products Corporation; Alcan Cable Division.
	2. American Insulated Wire Corp.; a Leviton Company.
	3. General Cable Corporation.
	4. Senator Wire & Cable Company.
	5. Southwire Company.

	B. Copper Conductors:  Comply with NEMA WC 70.
	C. Conductor Insulation:  Comply with NEMA WC 70 for Types THHN-THWN and XHHW.

	2.2 CONNECTORS AND SPLICES
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. AFC Cable Systems, Inc.
	2. Hubbell Power Systems, Inc.
	3. O-Z/Gedney; EGS Electrical Group LLC.
	4. 3M; Electrical Products Division.
	5. Tyco Electronics Corp.

	B. Description:  Factory-fabricated connectors and splices of size, ampacity rating, material, type, and class for application and service indicated.


	PART 3 -  EXECUTION
	3.1 CONDUCTOR MATERIAL APPLICATIONS
	A. Feeders:  Copper for all feeders.  Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.
	B. Branch Circuits:  Copper.  Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.

	3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING METHODS
	A. Service Entrance:  Type THHN-THWN or XHHW, single conductors in raceway.
	B. Exposed Feeders: Type THHN-THWN, single conductors in raceway.
	C. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces:  Type THHN-THWN, single conductors in raceway.
	D. Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground:  Type XHHW, single conductors in raceway.
	E. Branch Circuits Concealed in Ceilings, Walls, and Partitions:  Type THHN-THWN, single conductors in raceway.
	F. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground:  Type XHHW, single conductors in raceway.
	G. Branch circuits with an ampacity greater than 100 amps shall be installed in a method meeting the feeder requirements.
	H. Class 1 Control Circuits:  Type THHN-THWN, in method meeting branch circuit requirements.
	I. Class 2 Control Circuits:  Type THHN-THWN, in raceway Power-limited cable, concealed in building finishes, Power-limited tray cable, in cable tray.

	3.3 INSTALLATION OF CONDUCTORS AND CABLES
	A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated.
	B. Use manufacturer-approved pulling compound or lubricant where necessary; compound used must not deteriorate conductor or insulation.  Do not exceed manufacturer's recommended maximum pulling tensions and sidewall pressure values.
	C. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips that will not damage cables or raceway.
	D. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and follow surface contours where possible.
	E. Support cables according to Division 26 Section "Hangers and Supports for Electrical Systems."
	F. Identify and color-code conductors and cables according to Division 26 Section "Identification for Electrical Systems."

	3.4 CONNECTIONS
	A. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values.  If manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B.
	B. Make splices and taps that are compatible with conductor material and that possess equivalent or better mechanical strength and insulation ratings than unspliced conductors.
	C. Wiring at Outlets:  Install conductor at each outlet, with at least 1T12 inches1T of slack.

	3.5 FIELD QUALITY CONTROL
	A. Perform tests and inspections and prepare test reports.
	B. Tests and Inspections:
	1. After installing conductors and cables and before electrical circuitry has been energized, test service entrance and feeder conductors for compliance with requirements.
	2. Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing Specification.  Certify compliance with test parameters.
	3. Infrared Scanning:  After Substantial Completion, but not more than 60 days after Final Acceptance, perform an infrared scan of each splice in cables and conductors No. 3 AWG and larger.  Remove box and equipment covers so splices are accessible to...
	a. Follow-up Infrared Scanning:  Perform an additional follow-up infrared scan of each splice 11 months after date of Substantial Completion.
	b. Instrument:  Use an infrared scanning device designed to measure temperature or to detect significant deviations from normal values.  Provide calibration record for device.
	c. Record of Infrared Scanning:  Prepare a certified report that identifies splices checked and that describes scanning results.  Include notation of deficiencies detected, remedial action taken, and observations after remedial action.


	C. Test Reports:  Prepare a written report to record the following:
	1. Test procedures used.
	2. Test results that comply with requirements.
	3. Test results that do not comply with requirements and corrective action taken to achieve compliance with requirements.

	D. Remove and replace malfunctioning units and retest as specified above.



	260526 GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:  Grounding systems and equipment.
	B. Section includes grounding systems and equipment, plus the following special applications:
	1. Underground distribution grounding.


	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Informational Submittals:  Plans showing dimensioned as-built locations of grounding features specified in "Field Quality Control" Article, including the following:
	1. Ground rods.
	2. Ground rings.

	C. Field quality-control reports.
	D. Operation and Maintenance Data:  For grounding to include in emergency, operation, and maintenance manuals. In addition to items specified in Division 01 Section "Operation and Maintenance Data," include the following:
	1. Instructions for periodic testing and inspection of grounding features at test wells, ground rings, and grounding connections for separately derived systems based on NETA MTS and NFPA 70B.
	a. Tests shall determine if ground-resistance or impedance values remain within specified maximums, and instructions shall recommend corrective action if values do not.
	b. Include recommended testing intervals.



	1.4 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Comply with UL 467 for grounding and bonding materials and equipment.


	PART 2 -  PRODUCTS
	2.1 CONDUCTORS
	A. Insulated Conductors:  Copper wire or cable insulated for 600 V unless otherwise required by applicable Code or authorities having jurisdiction.
	B. Bare Copper Conductors:
	1. Solid Conductors:  ASTM B 3.
	2. Stranded Conductors:  ASTM B 8.
	3. Tinned Conductors:  ASTM B 33.
	4. Bonding Cable:  28 kcmil, 14 strands of No. 17 AWG conductor, 1T1/4 inch1T in diameter.
	5. Bonding Conductor:  No. 4 or No. 6 AWG, stranded conductor.
	6. Bonding Jumper:  Copper tape, braided conductors terminated with copper ferrules; 1T1-5/8 inches1T wide and 1T1/16 inch1T thick.
	7. Tinned Bonding Jumper:  Tinned-copper tape, braided conductors terminated with copper ferrules; 1T1-5/8 inches1T wide and 1T1/16 inch1T thick.


	2.2 CONNECTORS
	A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications in which used and for specific types, sizes, and combinations of conductors and other items connected.
	B. Bolted Connectors for Conductors and Pipes:  Copper or copper alloy, pressure type with at least two bolts.
	1. Pipe Connectors:  Clamp type, sized for pipe.

	C. Welded Connectors:  Exothermic-welding kits of types recommended by kit manufacturer for materials being joined and installation conditions.


	PART 3 -  EXECUTION
	3.1 APPLICATIONS
	A. Conductors:  Install solid conductor for No. 8 AWG and smaller, and stranded conductors for No. 6 AWG and larger unless otherwise indicated.
	B. Conductor Terminations and Connections:
	1. Pipe and Equipment Grounding Conductor Terminations:  Bolted connectors.
	2. Connections to Structural Steel:  Welded connectors.


	3.2 EQUIPMENT GROUNDING
	A. Install insulated equipment grounding conductors with all feeders and branch circuits.
	B. Signal and Communication Equipment:  In addition to grounding and bonding required by NFPA 70, provide a separate grounding system complying with requirements in TIA/ATIS J-STD-607-A.
	1. For telephone, alarm, voice and data, and other communication equipment, provide No. 4 AWG minimum insulated grounding conductor in raceway from grounding electrode system to each service location, terminal cabinet, wiring closet, and central equip...
	2. Service and Central Equipment Locations and Wiring Closets:  Terminate grounding conductor on a 1T1/4-by-4-by-12-inch1T grounding bus.
	3. Terminal Cabinets:  Terminate grounding conductor on cabinet grounding terminal.


	3.3 INSTALLATION
	A. Grounding Conductors:  Route along shortest and straightest paths possible unless otherwise indicated or required by Code.  Avoid obstructing access or placing conductors where they may be subjected to strain, impact, or damage.
	B. Bonding Straps and Jumpers:  Install in locations accessible for inspection and maintenance except where routed through short lengths of conduit.
	1. Bonding to Structure:  Bond straps directly to basic structure, taking care not to penetrate any adjacent parts.
	2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports:  Install bonding so vibration is not transmitted to rigidly mounted equipment.
	3. Use exothermic-welded connectors for outdoor locations; if a disconnect-type connection is required, use a bolted clamp.

	C. Grounding and Bonding for Piping:
	1. Metal Water Service Pipe:  Install insulated copper grounding conductors, in conduit, from building's main service equipment, or grounding bus, to main metal water service entrances to building.  Connect grounding conductors to main metal water ser...
	2. Water Meter Piping:  Use braided-type bonding jumpers to electrically bypass water meters.  Connect to pipe with a bolted connector.
	3. Bond each aboveground portion of gas piping system downstream from equipment shutoff valve.


	3.4 LABELING
	A. Comply with requirements in Division 26 Section "Identification for Electrical Systems" Article for instruction signs.  The label or its text shall be green.
	B. Install labels at the telecommunications bonding conductor and grounding equalizer and at the grounding electrode conductor where exposed.
	1. Label Text:  "If this connector or cable is loose or if it must be removed for any reason, notify the facility manager."


	3.5 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	1. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	B. Tests and Inspections:
	1. After installing grounding system but before permanent electrical circuits have been energized, test for compliance with requirements.
	2. Inspect physical and mechanical condition.  Verify tightness of accessible, bolted, electrical connections with a calibrated torque wrench according to manufacturer's written instructions.
	3. Test completed grounding system at each location where a maximum ground-resistance level is specified, at service disconnect enclosure grounding terminal, at ground test wells, and at individual ground rods.  Make tests at ground rods before any co...
	a. Measure ground resistance no fewer than two full days after last trace of precipitation and without soil being moistened by any means other than natural drainage or seepage and without chemical treatment or other artificial means of reducing natura...
	b. Perform tests by fall-of-potential method according to IEEE 81.

	4. Prepare dimensioned Drawings locating each test well, ground rod and ground-rod assembly, and other grounding electrodes.  Identify each by letter in alphabetical order, and key to the record of tests and observations.  Include the number of rods d...

	C. Grounding system will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.
	E. Report measured ground resistances that exceed the following values:
	1. Power and Lighting Equipment or System with Capacity of 500 kVA and Less:  10 ohms.
	2. Power and Lighting Equipment or System with Capacity of 500 to 1000 kVA:  5 ohms.
	3. Power and Lighting Equipment or System with Capacity More Than 1000 kVA:  3 ohms.
	4. Power Distribution Units or Panelboards Serving Electronic Equipment:  1  ohm(s).
	5. Substations and Pad-Mounted Equipment:  5 ohms.
	6. Manhole Grounds:  10 ohms.

	F. Excessive Ground Resistance:  If resistance to ground exceeds specified values, notify Architect promptly and include recommendations to reduce ground resistance.



	260529 HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Hangers and supports for electrical equipment and systems.
	2. Construction requirements for concrete bases.

	B. Related Sections include the following:
	1. Division 26 Section "Vibration and Seismic Controls for Electrical Systems" for products and installation requirements necessary for compliance with seismic criteria.


	1.3 DEFINITIONS
	A. EMT:  Electrical metallic tubing.
	B. IMC:  Intermediate metal conduit.
	C. RMC:  Rigid metal conduit.

	1.4 PERFORMANCE REQUIREMENTS
	A. Delegated Design:  Design supports for multiple raceways using performance requirements and design criteria indicated.
	B. Design supports for multiple raceways capable of supporting combined weight of supported systems and its contents.
	C. Design equipment supports capable of supporting combined operating weight of supported equipment and connected systems and components.
	D. Rated Strength:  Adequate in tension, shear, and pullout force to resist maximum loads calculated or imposed for this Project, with a minimum structural safety factor of five times the applied force.

	1.5 SUBMITTALS
	A. Product Data:  For the following:
	1. Steel slotted support systems.
	2. Nonmetallic slotted support systems.

	B. Shop Drawings:  Show fabrication and installation details and include calculations for the following:
	1. Trapeze hangers.  Include Product Data for components.
	2. Steel slotted channel systems.  Include Product Data for components.
	3. Nonmetallic slotted channel systems.  Include Product Data for components.
	4. Equipment supports.

	C. Welding certificates.

	1.6 QUALITY ASSURANCE
	A. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Comply with NFPA 70.

	1.7 COORDINATION
	A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, reinforcement, and formwork requirements are specified in Division 03.
	B. Coordinate installation of roof curbs, equipment supports, and roof penetrations.  These items are specified in Division 07 Section "Roof Accessories."


	PART 2 -  PRODUCTS
	2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS
	A. Steel Slotted Support Systems:  Comply with MFMA-4, factory-fabricated components for field assembly.
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Allied Tube & Conduit.
	b. Cooper B-Line, Inc.; a division of Cooper Industries.
	c. ERICO International Corporation.
	d. GS Metals Corp.
	e. Thomas & Betts Corporation.
	f. Unistrut; Tyco International, Ltd.
	g. Wesanco, Inc.

	2. Metallic Coatings:  Hot-dip galvanized after fabrication and applied according to MFMA-4.
	3. Nonmetallic Coatings:  Manufacturer's standard PVC, polyurethane, or polyester coating applied according to MFMA-4.
	4. Painted Coatings:  Manufacturer's standard painted coating applied according to MFMA-4.
	5. Channel Dimensions:  Selected for applicable load criteria.

	B. Nonmetallic Slotted Support Systems:  Structural-grade, factory-formed, glass-fiber-resin channels and angles with 1T9/16-inch 1Tdiameter holes at a maximum of 1T8 inches1T o.c., in at least 1 surface.
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Allied Tube & Conduit.
	b. Cooper B-Line, Inc.; a division of Cooper Industries.
	c. Fabco Plastics Wholesale Limited.
	d. Seasafe, Inc.

	2. Fittings and Accessories:  Products of channel and angle manufacturer and designed for use with those items.
	3. Fitting and Accessory Materials:  Same as channels and angles, except metal items may be stainless steel.
	4. Rated Strength:  Selected to suit applicable load criteria.

	C. Raceway and Cable Supports:  As described in NECA 1 and NECA 101.
	D. Conduit and Cable Support Devices:  Steel and malleable-iron hangers, clamps, and associated fittings, designed for types and sizes of raceway or cable to be supported. Use only malleable-iron clamps with clamp backs in all Garage areas.
	E. Support for Conductors in Vertical Conduit:  Factory-fabricated assembly consisting of threaded body and insulating wedging plug or plugs for non-armored electrical conductors or cables in riser conduits.  Plugs shall have number, size, and shape o...
	F. Mounting, Anchoring, and Attachment Components:  Items for fastening electrical items or their supports to building surfaces include the following:
	1. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened Portland cement concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for supported loads and building materials where used.
	a. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1) Hilti Inc.
	2) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.
	3) MKT Fastening, LLC.
	4) Simpson Strong-Tie Co., Inc.; Masterset Fastening Systems Unit.


	2. Mechanical-Expansion Anchors:  Insert-wedge-type, zinc-coated and stainless steel, for use in hardened Portland cement concrete with tension, shear, and pullout capacities appropriate for supported loads and building materials in which used.
	a. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1) Cooper B-Line, Inc.; a division of Cooper Industries.
	2) Empire Tool and Manufacturing Co., Inc.
	3) Hilti Inc.
	4) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.
	5) MKT Fastening, LLC.


	3. Concrete Inserts:  Steel or malleable-iron, slotted support system units similar to MSS Type 18; complying with MFMA-4 or MSS SP-58.
	4. Clamps for Attachment to Steel Structural Elements:  MSS SP-58, type suitable for attached structural element.
	5. Through Bolts:  Structural type, hex head, and high strength.  Comply with ASTM A 325.
	6. Toggle Bolts:  All-steel springhead type.
	7. Hanger Rods:  Threaded steel.


	2.2 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES
	A. Description:  Welded or bolted, structural steel shapes, shop or field fabricated to fit dimensions of supported equipment.
	B. Materials:  Comply with requirements in Division 05 Section "Metal Fabrications" for steel shapes and plates.


	PART 3 -  EXECUTION
	3.1 APPLICATION
	A. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical equipment and systems except if requirements in this Section are stricter.
	B. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway:  Space supports for EMT, IMC, and RMC as required by scheduled in NECA 1, where its Table 1 lists maximum spacings less than stated in NFPA 70.  Minimum rod size shall be 1T1/4 inch1T...
	C. Multiple Raceways or Cables:  Install trapeze-type supports fabricated with steel slotted support system, sized so capacity can be increased by at least 25 percent in future without exceeding specified design load limits.
	1. Secure raceways and cables to these supports with two-bolt conduit clamps single-bolt conduit clamps single-bolt conduit clamps using spring friction action for retention in support channel.

	D. Spring-steel clamps designed for supporting single conduits without bolts may be used for 1T1-1/2-inch1T and smaller raceways serving branch circuits and communication systems above suspended ceilings and for fastening raceways to trapeze supports.

	3.2 SUPPORT INSTALLATION
	A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this Article.
	B. Raceway Support Methods:  In addition to methods described in NECA 1, EMT, IMC, and RMC may be supported by openings through structure members, as permitted in NFPA 70.
	C. Strength of Support Assemblies:  Where not indicated, select sizes of components so strength will be adequate to carry present and future static loads within specified loading limits.  Minimum static design load used for strength determination shal...
	D. Mounting and Anchorage of Surface-Mounted Equipment and Components:  Anchor and fasten electrical items and their supports to building structural elements by the following methods unless otherwise indicated by code:
	1. To Wood:  Fasten with lag screws or through bolts.
	2. To New Concrete:  Bolt to concrete inserts.
	3. To Masonry:  Approved toggle-type bolts on hollow masonry units and expansion anchor fasteners on solid masonry units.
	4. To Existing Concrete:  Expansion anchor fasteners.
	5. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock washers and nuts may be used in existing standard-weight concrete 1T4 inches1T thick or greater.  Do not use for anchorage to lightweight-aggregate concrete or f...

	E. Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing bars.

	3.3 INSTALLATION OF FABRICATED METAL SUPPORTS
	A. Comply with installation requirements in Division 05 Section "Metal Fabrications" for site-fabricated metal supports.
	B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support and anchor electrical materials and equipment.
	C. Field Welding:  Comply with AWS D1.1/D1.1M.

	3.4 CONCRETE BASES
	A. Construct concrete bases of dimensions indicated but not less than 1T4 inches1T larger in both directions than supported unit, and so anchors will be a minimum of 10 bolt diameters from edge of the base.
	B. Use 1T3000-psi,1T 28-day compressive-strength concrete.  Concrete materials, reinforcement, and placement requirements are specified in Division 03 Section "Cast-in-Place Concrete."
	C. Anchor equipment to concrete base.
	1. Place and secure anchorage devices.  Use supported equipment manufacturer's setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	2. Install anchor bolts to elevations required for proper attachment to supported equipment.
	3. Install anchor bolts according to anchor-bolt manufacturers written instructions.


	3.5 PAINTING
	A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately after erecting hangers and supports.  Use same materials as used for shop painting.  Comply with SSPC-PA 1 requirements for touching up field-painted surf...
	1. Apply paint by brush or spray to provide minimum dry film thickness of 1T2.0 mils1T.

	B. Touchup:  Comply with requirements in Division 09 painting Sections and Section "High-Performance Coatings" for cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop paint on miscellaneous metal.
	C. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply galvanizing-repair paint to comply with ASTM A 780.



	260533 RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical wiring.

	1.3 DEFINITIONS
	A. EMT:  Electrical metallic tubing.
	B. ENT:  Electrical nonmetallic tubing.
	C. EPDM:  Ethylene propylene diene monomer rubber.
	D. FMC:  Flexible metal conduit.
	E. IMC:  Intermediate metal conduit.
	F. LFMC:  Liquidtight flexible metal conduit.
	G. LFNC:  Liquidtight flexible nonmetallic conduit.
	H. NBR:  Acrylonitrile-butadiene rubber.
	I. RNC:  Rigid nonmetallic conduit.

	1.4 SUBMITTALS
	A. Product Data:  For surface raceways, wireways and fittings, floor boxes, hinged-cover enclosures, and cabinets.
	B. Shop Drawings:  For the following raceway components.  Include plans, elevations, sections, details, and attachments to other work.
	1. Custom enclosures and cabinets.

	C. Coordination Drawings (where required on Drawings):  Conduit routing plans, drawn to scale, on which the following items are shown and coordinated with each other, based on input from installers of the items involved:
	1. Structural members in the paths of conduit groups with common supports.
	2. HVAC and plumbing items and architectural features in the paths of conduit groups with common supports.

	D. Manufacturer Seismic Qualification Certification:  Submit certification that enclosures and cabinets and their mounting provisions, including those for internal components, will withstand seismic forces defined in Division 26 Section "Vibration and...
	1. Basis for Certification:  Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	a. The term "withstand" means "the cabinet or enclosure will remain in place without separation of any parts when subjected to the seismic forces specified and the unit will retain its enclosure characteristics, including its interior accessibility, a...

	2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	E. Source quality-control test reports.

	1.5 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. Comply with NFPA 70.


	PART 2 -  PRODUCTS
	2.1 METAL CONDUIT AND TUBING
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. AFC Cable Systems, Inc.
	2. Alflex Inc.
	3. Allied Tube & Conduit; a Tyco International Ltd. Co.
	4. Anamet Electrical, Inc.; Anaconda Metal Hose.
	5. Electri-Flex Co.
	6. Manhattan/CDT/Cole-Flex.
	7. Maverick Tube Corporation.
	8. O-Z Gedney; a unit of General Signal.
	9. Wheatland Tube Company.

	B. Rigid Steel Conduit:  ANSI C80.1.
	C. Aluminum Rigid Conduit:  ANSI C80.5.
	D. IMC:  ANSI C80.6.
	E. PVC-Coated Steel Conduit:  PVC-coated rigid steel conduit and IMC.
	1. Comply with NEMA RN 1.
	2. Coating Thickness:  1T0.040 inch1T, minimum.

	F. EMT:  ANSI C80.3.
	G. FMC:  Zinc-coated steel or aluminum.
	H. LFMC:  Flexible steel conduit with PVC jacket.
	I. Fittings for Conduit (Including all Types and Flexible and Liquidtight), EMT, and Cable:  NEMA FB 1; listed for type and size raceway with which used, and for application and environment in which installed.
	1. Conduit Fittings for Hazardous (Classified) Locations:  Comply with UL 886.
	2. Fittings for EMT: Steel or die-cast and set-screw or compression type.
	3. Coating for Fittings for PVC-Coated Conduit:  Minimum thickness, 1T0.040 inch1T, with overlapping sleeves protecting threaded joints.

	J. Joint Compound for Rigid Steel Conduit or IMC:  Listed for use in cable connector assemblies, and compounded for use to lubricate and protect threaded raceway joints from corrosion and enhance their conductivity.

	2.2 NONMETALLIC CONDUIT AND TUBING
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. AFC Cable Systems, Inc.
	2. Anamet Electrical, Inc.; Anaconda Metal Hose.
	3. Arnco Corporation.
	4. CANTEX Inc.
	5. CertainTeed Corp.; Pipe & Plastics Group.
	6. Condux International, Inc.
	7. ElecSYS, Inc.
	8. Electri-Flex Co.
	9. Lamson & Sessions; Carlon Electrical Products.
	10. Manhattan/CDT/Cole-Flex.
	11. RACO; a Hubbell Company.
	12. Thomas & Betts Corporation.

	B. ENT:  NEMA TC 13.
	C. RNC:  NEMA TC 2, Type EPC-40-PVC, unless otherwise indicated.
	D. LFNC:  UL 1660.
	E. Fittings for ENT and RNC:  NEMA TC 3; match to conduit or tubing type and material.
	F. Fittings for LFNC:  UL 514B.

	2.3 OPTICAL FIBER/COMMUNICATIONS CABLE RACEWAY AND FITTINGS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Arnco Corporation.
	2. Endot Industries Inc.
	3. IPEX Inc.
	4. Lamson & Sessions; Carlon Electrical Products.

	B. Description:  Comply with UL 2024; flexible type, approved for plenum, riser, general-use installation.

	2.4 METAL WIREWAYS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Cooper B-Line, Inc.
	2. Hoffman.
	3. Square D; Schneider Electric.

	B. Description:  Sheet metal sized and shaped as indicated, NEMA 250, Type 3R, unless otherwise indicated.
	C. Fittings and Accessories:  Include couplings, offsets, elbows, expansion joints, adapters, hold-down straps, end caps, and other fittings to match and mate with wireways as required for complete system.
	D. Wireway Covers:  Hinged type, Screw-cover type, Flanged-and-gasketed type, or as indicated.
	E. Finish:  Manufacturer's standard enamel finish.

	2.5 NONMETALLIC WIREWAYS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Hoffman.
	2. Lamson & Sessions; Carlon Electrical Products.

	C. Description:  Fiberglass polyester, extruded and fabricated to size and shape indicated, with no holes or knockouts.  Cover is gasketed with oil-resistant gasket material and fastened with captive screws treated for corrosion resistance.  Connectio...
	D. Description:  PVC plastic, extruded and fabricated to size and shape indicated, with snap-on cover and mechanically coupled connections with plastic fasteners.
	E. Fittings and Accessories:  Include couplings, offsets, elbows, expansion joints, adapters, hold-down straps, end caps, and other fittings to match and mate with wireways as required for complete system.

	2.6 SURFACE RACEWAYS
	A. Surface Metal Raceways:  Galvanized steel with snap-on covers.  Manufacturer's standard enamel finish in color selected by Architect.
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Thomas & Betts Corporation.
	b. Walker Systems, Inc.; Wiremold Company (The).
	c. Wiremold Company (The); Electrical Sales Division.


	B. Surface Nonmetallic Raceways:  Two-piece construction, manufactured of rigid PVC with texture and color selected by Architect from manufacturer's standard or custom colors.
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Butler Manufacturing Company; Walker Division.
	b. Enduro Systems, Inc.; Composite Products Division.
	c. Hubbell Incorporated; Wiring Device-Kellems Division.
	d. Lamson & Sessions; Carlon Electrical Products.
	e. Panduit Corp.
	f. Walker Systems, Inc.; Wiremold Company (The).
	g. Wiremold Company (The); Electrical Sales Division.



	2.7 BOXES, ENCLOSURES, AND CABINETS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Cooper Crouse-Hinds; Div. of Cooper Industries, Inc.
	2. EGS/Appleton Electric.
	3. Erickson Electrical Equipment Company.
	4. Hoffman.
	5. Hubbell Incorporated; Killark Electric Manufacturing Co. Division.
	6. O-Z/Gedney; a unit of General Signal.
	7. RACO; a Hubbell Company.
	8. Robroy Industries, Inc.; Enclosure Division.
	9. Scott Fetzer Co.; Adalet Division.
	10. Spring City Electrical Manufacturing Company.
	11. Thomas & Betts Corporation.
	12. Walker Systems, Inc.; Wiremold Company (The).
	13. Woodhead, Daniel Company; Woodhead Industries, Inc. Subsidiary.

	B. Sheet Metal Outlet and Device Boxes:  NEMA OS 1.
	C. Cast-Metal Outlet and Device Boxes:  NEMA FB 1, cast feralloy, Type FD, with gasketed cover.
	D. Metal Floor Boxes:  Cast iron or sheet metal, fully adjustable, rectangular.
	E. Nonmetallic Floor Boxes:  Nonadjustable, round.
	F. Small Sheet Metal Pull and Junction Boxes:  NEMA OS 1.
	G. Cast-Metal Access, Pull, and Junction Boxes:  NEMA FB 1, galvanized cast iron with gasketed cover.
	H. Hinged-Cover Enclosures:  NEMA 250, Type 1, with continuous-hinge cover with flush latch, unless otherwise indicated.
	1. Metal Enclosures:  Steel, finished inside and out with manufacturer's standard enamel.
	2. Nonmetallic Enclosures:  Plastic, finished inside with radio-frequency-resistant paint.

	I. Cabinets:
	1. NEMA 250, Type 1, galvanized-steel box with removable interior panel and removable front, finished inside and out with manufacturer's standard enamel.
	2. Hinged door in front cover with flush latch and concealed hinge.
	3. Key latch to match panelboards.
	4. Metal barriers to separate wiring of different systems and voltage.
	5. Accessory feet where required for freestanding equipment.
	a. Nordic Fiberglass, Inc.



	2.8 SLEEVES FOR RACEWAYS
	A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain ends.
	B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, with plain ends and integral waterstop, unless otherwise indicated.
	C. Sleeves for Rectangular Openings:  Galvanized sheet steel with minimum 1T0.052- or 0.138-inch1T thickness as indicated and of length to suit application.
	D. Coordinate sleeve selection and application with selection and application of firestopping specified in Division 07 Section "Penetration Firestopping."

	2.9 SLEEVE SEALS
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide the product indicated on Drawings or a comparable product by one of the following:
	1. Advance Products & Systems, Inc.
	2. Calpico, Inc.
	3. Metraflex Co.
	4. Pipeline Seal and Insulator, Inc.

	B. Description:  Modular sealing device, designed for field assembly, to fill annular space between sleeve and cable.
	1. Sealing Elements:  EPDM interlocking links shaped to fit surface of cable or conduit.  Include type and number required for material and size of raceway or cable.
	2. Pressure Plates:  Stainless steel.  Include two for each sealing element.
	3. Connecting Bolts and Nuts:  Stainless steel of length required to secure pressure plates to sealing elements.  Include one for each sealing element.



	PART 3 -  EXECUTION
	3.1 RACEWAY APPLICATION
	A. Outdoors:  Apply raceway products as specified below, unless otherwise indicated:
	1. Exposed Conduit:  Rigid steel conduit, IMC.
	2. Concealed Conduit, Aboveground:  Rigid steel conduit, IMC.
	3. Underground Conduit:  Rigid steel conduit, RNC, Type EPC-40-PVC, direct buried unless concrete encasement is indicated on Drawings.
	4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, Electric Solenoid, or Motor-Driven Equipment):  LFMC (maximum length 5’).
	5. Boxes and Enclosures, Aboveground:  NEMA 250, Type 4.

	B. Comply with the following indoor applications, unless otherwise indicated. All Garage areas shall be treated as Outdoor locations.
	1. Exposed, Not Subject to Severe Physical Damage:  EMT.
	2. Exposed and Subject to Severe Physical Damage:  Rigid steel conduit.  Includes raceways in the following locations:
	a. Loading dock.
	b. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling units.

	3. Concealed in Ceilings and Interior Walls and Partitions:  EMT.
	4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, Electric Solenoid, or Motor-Driven Equipment):  FMC, except use LFMC in damp or wet locations (maximum length 5’).
	5. Damp or Wet Locations:  Rigid steel conduit, IMC.
	6. Raceways for Optical Fiber or Communications Cable in Spaces Used for Environmental Air:  Plenum-type, optical fiber/communications cable raceway, EMT.
	7. Raceways for Optical Fiber or Communications Cable Risers in Vertical Shafts:  Riser-type, optical fiber/communications cable raceway, EMT.
	8. Raceways for Concealed General Purpose Distribution of Optical Fiber or Communications Cable:  General-use, optical fiber/communications cable raceway, Riser-type, optical fiber/communications cable raceway, Plenum-type, optical fiber/communication...
	9. Boxes and Enclosures:  NEMA 250, Type 1, except use NEMA 250, Type 4, stainless steel or nonmetallic in damp or wet locations.

	C. Minimum Raceway Size: 1T3/4-inch1T trade size.
	D. Raceway Fittings:  Compatible with raceways and suitable for use and location.
	1. Rigid and Intermediate Steel Conduit:  Use threaded rigid steel conduit fittings, unless otherwise indicated.
	2. PVC Externally Coated, Rigid Steel Conduits:  Use only fittings listed for use with that material.  Patch and seal all joints, nicks, and scrapes in PVC coating after installing conduits and fittings.  Use sealant recommended by fitting manufacturer.

	E. Install nonferrous conduit or tubing for circuits operating above 60 Hz.  Where aluminum raceways are installed for such circuits and pass through concrete, install in nonmetallic sleeve.
	F. Do not install aluminum conduits in contact with concrete.

	3.2 INSTALLATION
	A. Comply with NECA 1 for installation requirements applicable to products specified in Part 2 except where requirements on Drawings or in this Article are stricter.
	B. Keep raceways at least 1T6 inches1T away from parallel runs of flues and steam or hot-water pipes.  Install horizontal raceway runs above water and steam piping.
	C. Complete raceway installation before starting conductor installation.
	D. Support raceways as specified in Division 26 Section "Hangers and Supports for Electrical Systems."
	E. Arrange stub-ups so curved portions of bends are not visible above the finished slab.
	F. Install no more than the equivalent of three 90-degree bends in any conduit run except for communications conduits, for which fewer bends are allowed.
	G. Conceal conduit and EMT within finished walls, ceilings, and floors, unless otherwise indicated.
	H. Raceways Embedded in Slabs:
	1. Run conduit larger than 1T1-inch1T trade size, parallel or at right angles to main reinforcement.  Where at right angles to reinforcement, place conduit close to slab support.
	2. Arrange raceways to cross building expansion joints at right angles with expansion fittings.
	3. Change from RNC, Type EPC-40-PVC to rigid steel conduit, or IMC before rising above the floor.

	I. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions:  Apply listed compound to threads of raceway and fittings before making up joints.  Follow compound manufacturer's written instructions.
	J. Raceway Terminations at Locations Subject to Moisture or Vibration:  Use insulating bushings to protect conductors, including conductors smaller than No. 4 AWG.
	K. Install pull wires in empty raceways.  Use polypropylene or monofilament plastic line with not less than 1T200-lb1T tensile strength.  Leave at least 1T12 inches1T of slack at each end of pull wire.
	L. Raceways for Optical Fiber and Communications Cable:  Install raceways, metallic and nonmetallic, rigid and flexible, as follows:
	1. 1T3/4-Inch1T Trade Size and Smaller:  Install raceways in maximum lengths of 1T50 feet1T.
	2. 1T1-Inch1T Trade Size and Larger:  Install raceways in maximum lengths of 1T75 feet1T.
	3. Install with a maximum of two 90-degree bends or equivalent for each length of raceway unless Drawings show stricter requirements.  Separate lengths with pull or junction boxes or terminations at distribution frames or cabinets where necessary to c...

	M. Install raceway sealing fittings at suitable, approved, and accessible locations and fill them with listed sealing compound.  For concealed raceways, install each fitting in a flush steel box with a blank cover plate having a finish similar to that...
	1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated spaces.
	2. Where otherwise required by NFPA 70.

	N. Expansion-Joint Fittings for RMC and IMC:  Install in each run of aboveground conduit at structural expansion joints and where otherwise required by NFPA 70. Materials shall comply with UL Standard 5148. Furnish with grounding strap and clamps. Use...
	O. Expansion-Joint Fittings for RNC:  Install in each run of aboveground conduit that is located where environmental temperature change may exceed 1T30 deg F1T, and that has straight-run length that exceeds 1T25 feet1T.
	1. Install expansion-joint fittings for each of the following locations, and provide type and quantity of fittings that accommodate temperature change listed for location:
	a. Outdoor Locations Not Exposed to Direct Sunlight:  1T125 deg F 1Ttemperature change.
	b. Outdoor Locations Exposed to Direct Sunlight:  1T155 deg F1T temperature change.
	c. Indoor Spaces:  Connected with the Outdoors without Physical Separation:  1T125 deg F1T temperature change.

	2. Install fitting(s) that provide expansion and contraction for at least 1T0.00041 inch per foot of length of straight run per deg F1T of temperature change.
	3. Install each expansion-joint fitting with position, mounting, and piston setting selected according to manufacturer's written instructions for conditions at specific location at the time of installation.

	P. Flexible Conduit Connections:  Use maximum of 601T inches1T of flexible conduit for recessed and semi-recessed lighting fixtures, equipment subject to vibration, noise transmission, or movement; and for transformers and motors.
	1. Use LFMC in damp or wet locations.

	Q. Recessed Boxes in Masonry Walls:  Saw-cut opening for box in center of cell of masonry block, and install box flush with surface of wall.
	R. Set metal floor boxes level and flush with finished floor surface.
	S. Set nonmetallic floor boxes level.  Trim after installation to fit flush with finished floor surface.

	3.3 INSTALLATION OF UNDERGROUND CONDUIT
	A. Direct-Buried Conduit:
	1. Excavate trench bottom to provide firm and uniform support for conduit.  Prepare trench bottom as specified in Division 31 Section "Earth Moving" for pipe less than 1T6 inches1T in nominal diameter.
	2. Install backfill as specified in Division 31 Section "Earth Moving."
	3. After installing conduit, backfill and compact.  Start at tie-in point, and work toward end of conduit run, leaving conduit at end of run free to move with expansion and contraction as temperature changes during this process.  Firmly hand tamp back...
	4. Install manufactured duct elbows for stub-ups at poles and equipment and at building entrances through the floor, unless otherwise indicated.  Encase elbows for stub-up ducts throughout the length of the elbow.
	5. Install manufactured rigid steel conduit elbows for stub-ups at poles and equipment and at building entrances through the floor.
	a. Couple steel conduits to ducts with adapters designed for this purpose, and encase coupling with 1T3 inches1T of concrete.
	b. For stub-ups at equipment mounted on outdoor concrete bases, extend steel conduit horizontally a minimum of 1T60 inches1T from edge of equipment pad or foundation.  Install insulated grounding bushings on terminations at equipment.

	6. Warning Tape:  Bury warning tape approximately 1T12 inches1T above direct-buried conduits and ductbanks.  Align tape along the width and along the centerline of conduit.


	3.4 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS
	A. Coordinate sleeve selection and application with selection and application of firestopping specified in Division 07 Section "Penetration Firestopping."
	B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or formed openings are used.  Install sleeves during erection of slabs and walls.
	C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.
	D. Rectangular Sleeve Minimum Metal Thickness:
	1. For sleeve cross-section rectangle perimeter less than 1T50 inches1T and no side greater than 1T16 inches1T, thickness shall be 1T0.052 inch1T.
	2. For sleeve cross-section rectangle perimeter equal to, or greater than, 1T50 inches1T and 1 or more sides equal to, or greater than, 1T16 inches1T, thickness shall be 1T0.138 inch1T.

	E. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall assemblies unless openings compatible with firestop system used are fabricated during construction of floor or wall.
	F. Cut sleeves to length for mounting flush with both surfaces of walls.
	G. Extend sleeves installed in floors 1T2 inches1T above finished floor level.
	H. Size pipe sleeves to provide 1T1/4-inch1T annular clear space between sleeve and raceway unless sleeve seal is to be installed or unless seismic criteria require different clearance.
	I. Seal space outside of sleeves with grout for penetrations of concrete and masonry and with approved joint compound for gypsum board assemblies.
	J. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between sleeve and raceway, using joint sealant appropriate for size, depth, and location of joint.  Refer to Division 07 Section "Joint Sealants" for materials and insta...
	K. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at raceway penetrations.  Install sleeves and seal with firestop materials.  Comply with Division 07 Section "Penetration Firestopping."
	L. Roof-Penetration Sleeves:  Seal penetration of individual raceways with flexible, boot-type flashing units applied in coordination with roofing work.
	M. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using sleeves and mechanical sleeve seals.  Select sleeve size to allow for 1T1-inch1T annular clear space between pipe and sleeve for installing mechanical sleeve seals.
	N. Underground, Exterior-Wall Penetrations:  Install cast-iron "wall pipes" for sleeves.  Size sleeves to allow for 1T1-inch1T annular clear space between raceway and sleeve for installing mechanical sleeve seals.

	3.5 SLEEVE-SEAL INSTALLATION
	A. Install to seal underground, exterior wall penetrations.
	B. Use type and number of sealing elements recommended by manufacturer for raceway material and size.  Position raceway in center of sleeve.  Assemble mechanical sleeve seals and install in annular space between raceway and sleeve.  Tighten bolts agai...

	3.6 FIRESTOPPING
	A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore original fire-resistance rating of assembly.  Firestopping materials and installation requirements are specified in Division 07 Section "Penetration Fi...

	3.7 PROTECTION
	A. Provide final protection and maintain conditions that ensure coatings, finishes, and cabinets are without damage or deterioration at time of Substantial Completion.
	1. Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer.
	2. Repair damage to PVC or paint finishes with matching touchup coating recommended by manufacturer.
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	8. 5TVibration Isolation5T.
	9. 5TVibration Mountings & Controls, Inc5T.
	B. Pads:  Arrange in single or multiple layers of sufficient stiffness for uniform loading over pad area, molded with a nonslip pattern and galvanized-steel baseplates, and factory cut to sizes that match requirements of supported equipment.
	1. Resilient Material:  Oil- and water-resistant neoprene.

	C. Spring Isolators:  Freestanding, laterally stable, open-spring isolators.
	1. Outside Spring Diameter:  Not less than 80 percent of the compressed height of the spring at rated load.
	2. Minimum Additional Travel:  50 percent of the required deflection at rated load.
	3. Lateral Stiffness:  More than 80 percent of rated vertical stiffness.
	4. Overload Capacity:  Support 200 percent of rated load, fully compressed, without deformation or failure.
	5. Baseplates:  Factory drilled for bolting to structure and bonded to 2T1/4-inch2T thick, rubber isolator pad attached to baseplate underside.  Baseplates shall limit floor load to 2T500 psig2T.
	6. Top Plate and Adjustment Bolt:  Threaded top plate with adjustment bolt and cap screw to fasten and level equipment.

	D. Restrained Spring Isolators:  Freestanding, steel, open-spring isolators with seismic or limit-stop restraint.
	1. Housing:  Steel with resilient vertical-limit stops to prevent spring extension due to weight being removed; factory-drilled baseplate bonded to 2T1/4-inch2T thick, neoprene or rubber isolator pad attached to baseplate underside; and adjustable equ...
	2. Restraint:  Seismic or limit-stop as required for equipment and authorities having jurisdiction.
	3. Outside Spring Diameter:  Not less than 80 percent of the compressed height of the spring at rated load.
	4. Minimum Additional Travel:  50 percent of the required deflection at rated load.
	5. Lateral Stiffness:  More than 80 percent of rated vertical stiffness.
	6. Overload Capacity:  Support 200 percent of rated load, fully compressed, without deformation or failure.

	2.2 SEISMIC-RESTRAINT DEVICES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. 5TAmber/Booth Company, Inc5T.
	2. 5TCalifornia Dynamics Corporation5T.
	3. 5TCooper B-Line, Inc.; a division of Cooper Industries5T.
	4. 5THilti Inc5T.
	5. 5TLoos & Co.; Seismic Earthquake Division5T.
	6. 5TMason Industries5T.
	7. 5TTOLCO Incorporated; a brand of NIBCO INC5T.
	8. 5TUnistrut; Tyco International, Ltd5T.

	B. General Requirements for Restraint Components:  Rated strengths, features, and application requirements shall be as defined in reports by an agency acceptable to authorities having jurisdiction.
	1. Structural Safety Factor:  Allowable strength in tension, shear, and pullout force of components shall be at least four times the maximum seismic forces to which they will be subjected.

	C. Channel Support System:  MFMA-3, shop- or field-fabricated support assembly made of slotted steel channels with accessories for attachment to braced component at one end and to building structure at the other end and other matching components and w...
	D. Restraint Cables:  ASTM A 603 galvanized-steel cables with end connections made of steel assemblies with thimbles, brackets, swivels, and bolts designed for restraining cable service; and with a minimum of two clamping bolts for cable engagement.
	E. Hanger Rod Stiffener:  Steel tube or steel slotted-support-system sleeve with internally bolted connections to hanger rod.  Do not weld stiffeners to rods.
	F. Bushings for Floor-Mounted Equipment Anchor:  Neoprene bushings designed for rigid equipment mountings, and matched to type and size of anchors and studs.
	G. Bushing Assemblies for Wall-Mounted Equipment Anchorage:  Assemblies of neoprene elements and steel sleeves designed for rigid equipment mountings, and matched to type and size of attachment devices.
	H. Resilient Isolation Washers and Bushings:  One-piece, molded, oil- and water-resistant neoprene, with a flat washer face.
	I. Mechanical Anchor:  Drilled-in and stud-wedge or female-wedge type in zinc-coated steel for interior applications and stainless steel for exterior applications.  Select anchors with strength required for anchor and as tested according to ASTM E 488...
	J. Adhesive Anchor:  Drilled-in and capsule anchor system containing polyvinyl or urethane methacrylate-based resin and accelerator, or injected polymer or hybrid mortar adhesive.  Provide anchor bolts and hardware with zinc-coated steel for interior ...

	2.3 FACTORY FINISHES
	A. Finish:  Manufacturer's standard paint applied to factory-assembled and -tested equipment before shipping.
	1. Powder coating on springs and housings.
	2. All hardware shall be galvanized.  Hot-dip galvanize metal components for exterior use.
	3. Baked enamel or powder coat for metal components on isolators for interior use.
	4. Color-code or otherwise mark vibration isolation and seismic-control devices to indicate capacity range.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and equipment to receive vibration isolation and seismic-control devices for compliance with requirements for installation tolerances and other conditions affecting performance.
	B. Examine roughing-in of reinforcement and cast-in-place anchors to verify actual locations before installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 APPLICATIONS
	A. Multiple Raceways or Cables:  Secure raceways and cables to trapeze member with clamps approved for application by an agency acceptable to authorities having jurisdiction.
	B. Hanger Rod Stiffeners:  Install hanger rod stiffeners where indicated or scheduled on Drawings to receive them and where required to prevent buckling of hanger rods due to seismic forces.
	C. Strength of Support and Seismic-Restraint Assemblies:  Where not indicated, select sizes of components so strength will be adequate to carry present and future static and seismic loads within specified loading limits.

	3.3 SEISMIC-RESTRAINT DEVICE INSTALLATION
	A. Equipment and Hanger Restraints:
	1. Install restrained isolators on electrical equipment.
	2. Install resilient, bolt-isolation washers on equipment anchor bolts where clearance between anchor and adjacent surface exceeds 2T0.125 inch2T.
	3. Install seismic-restraint devices using methods approved by an agency acceptable to authorities having jurisdiction providing required submittals for component.

	B. Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to provide resilient media where equipment or equipment-mounting channels are attached to wall.
	C. Attachment to Structure:  If specific attachment is not indicated, anchor bracing to structure at flanges of beams, at upper truss chords of bar joists, or at concrete members.
	D. Drilled-in Anchors:
	1. Identify position of reinforcing steel and other embedded items prior to drilling holes for anchors.  Do not damage existing reinforcing or embedded items during coring or drilling.  Notify the structural engineer if reinforcing steel or other embe...
	2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved full design strength.
	3. Wedge Anchors:  Protect threads from damage during anchor installation.  Heavy-duty sleeve anchors shall be installed with sleeve fully engaged in the structural element to which anchor is to be fastened.
	4. Adhesive Anchors:  Clean holes to remove loose material and drilling dust prior to installation of adhesive.  Place adhesive in holes proceeding from the bottom of the hole and progressing toward the surface in such a manner as to avoid introductio...
	5. Set anchors to manufacturer's recommended torque, using a torque wrench.
	6. Install zinc-coated steel anchors for interior and stainless-steel anchors for exterior applications.


	3.4 ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION
	A. Install flexible connections in runs of raceways, cables, wireways, cable trays, and busways where they cross seismic joints, where adjacent sections or branches are supported by different structural elements, and where they terminate with connecti...

	3.5 FIELD QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections and prepare test reports.
	B. Perform tests and inspections.
	C. Tests and Inspections:
	1. Provide evidence of recent calibration of test equipment by a testing agency acceptable to authorities having jurisdiction.
	2. Schedule test with Owner, through Architect, before connecting anchorage device to restrained component (unless post connection testing has been approved), and with at least seven days' advance notice.
	3. Obtain Architect's approval before transmitting test loads to structure.  Provide temporary load-spreading members.
	4. Test at least four of each type and size of installed anchors and fasteners selected by Architect.
	5. Test to 90 percent of rated proof load of device.
	6. Measure isolator restraint clearance.
	7. Measure isolator deflection.
	8. Verify snubber minimum clearances.
	9. If a device fails test, modify all installations of same type and retest until satisfactory results are achieved.

	D. Remove and replace malfunctioning units and retest as specified above.
	E. Prepare test and inspection reports.

	3.6 ADJUSTING
	A. Adjust isolators after isolated equipment is at operating weight.
	B. Adjust limit stops on restrained spring isolators to mount equipment at normal operating height.  After equipment installation is complete, adjust limit stops so they are out of contact during normal operation.
	C. Adjust active height of spring isolators.
	D. Adjust restraints to permit free movement of equipment within normal mode of operation.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Identification for raceways.
	2. Identification of power and control cables.
	3. Identification for conductors.
	4. Underground-line warning tape.
	5. Warning labels and signs.
	6. Instruction signs.
	7. Equipment identification labels.
	8. Miscellaneous identification products.


	1.3 SUBMITTALS
	A. Product Data:  For each electrical identification product indicated.
	B. Samples:  For each type of label and sign to illustrate size, colors, lettering style, mounting provisions, and graphic features of identification products.
	C. Identification Schedule:  An index of nomenclature of electrical equipment and system components used in identification signs and labels.

	1.4 QUALITY ASSURANCE
	A. Comply with ANSI A13.1 and IEEE C2.
	B. Comply with NFPA 70.
	C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145.
	D. Comply with ANSI Z535.4 for safety signs and labels.
	E. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks used by label printers, shall comply with UL 969.

	1.5 COORDINATION
	A. Coordinate identification names, abbreviations, colors, and other features with requirements in other Sections requiring identification applications, Drawings, Shop Drawings, manufacturer's wiring diagrams, and the Operation and Maintenance Manual;...
	B. Coordinate installation of identifying devices with completion of covering and painting of surfaces where devices are to be applied.
	C. Coordinate installation of identifying devices with location of access panels and doors.


	PART 2 -  PRODUCTS
	2.1 POWER RACEWAY IDENTIFICATION MATERIALS
	A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color field for each raceway size.
	B. Colors for Raceways Carrying Circuits at 600 V or Less:
	1. Black letters on an orange field.
	2. Legend:  Indicate voltage and system or service type.

	C. Self-Adhesive Vinyl Labels for Raceways Carrying Circuits at 600 V or Less:  Preprinted, flexible label laminated with a clear, weather- and chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend label.
	D. Snap-Around Labels for Raceways Carrying Circuits at 600 V or Less:  Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeve, with diameter sized to suit diameter of raceway or cable it identifies and to stay in place by gripping action.
	E. Metal Tags:  Brass or aluminum, 3T2 by 2 by 0.05 inch3T, with stamped legend, punched for use with self-locking cable tie fastener.
	F. Write-On Tags:  Polyester tag, 3T0.015 inch3T thick, with corrosion-resistant grommet and cable tie for attachment to conductor or cable.
	1. Marker for Tags:  Permanent, waterproof, black ink marker recommended by tag manufacturer.
	2. Marker for Tags:  Machine-printed, permanent, waterproof, black ink marker recommended by printer manufacturer.


	2.2 POWER AND CONTROL CABLE IDENTIFICATION MATERIALS
	A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color field for each raceway and cable size.
	B. Self-Adhesive Vinyl Labels:  Preprinted, flexible label laminated with a clear, weather- and chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend label.
	C. Metal Tags:  Brass or aluminum, 3T2 by 2 by 0.05 inch3T, with stamped legend, punched for use with self-locking cable tie fastener.
	D. Write-On Tags:  Polyester tag, 3T0.015 inch3T thick, with corrosion-resistant grommet and cable tie for attachment to conductor or cable.
	1. Marker for Tags:  Permanent, waterproof, black ink marker recommended by tag manufacturer.
	2. Marker for Tags:  Machine-printed, permanent, waterproof, black ink marker recommended by printer manufacturer.

	E. Snap-Around Labels:  Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeve, with diameter sized to suit diameter of raceway or cable it identifies and to stay in place by gripping action.

	2.3 CONDUCTOR IDENTIFICATION MATERIALS
	A. Color-Coding Conductor Tape:  Colored, self-adhesive vinyl tape not less than 3T3 mils3T thick by 3T1 to 2 inches3T wide.
	B. Self-Adhesive Vinyl Labels:  Preprinted, flexible label laminated with a clear, weather- and chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend label.
	C. Snap-Around Labels:  Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeve, with diameter sized to suit diameter of raceway or cable it identifies and to stay in place by gripping action.
	D. Marker Tapes:  Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification legend machine printed by thermal transfer or equivalent process.
	E. Write-On Tags:  Polyester tag, 3T0.015 inch3T thick, with corrosion-resistant grommet and cable tie for attachment to conductor or cable.
	1. Marker for Tags:  Permanent, waterproof, black ink marker recommended by tag manufacturer.
	2. Marker for Tags:  Machine-printed, permanent, waterproof, black ink marker recommended by printer manufacturer.


	2.4 FLOOR MARKING TAPE
	A. 3T2-inch3T wide, 3T5-mil3T pressure-sensitive vinyl tape, with black and white stripes and clear vinyl overlay.

	2.5 UNDERGROUND-LINE WARNING TAPE
	A. Tape:
	1. Recommended by manufacturer for the method of installation and suitable to identify and locate underground electrical and communications utility lines.
	2. Printing on tape shall be permanent and shall not be damaged by burial operations.
	3. Tape material and ink shall be chemically inert, and not subject to degrading when exposed to acids, alkalis, and other destructive substances commonly found in soils.

	B. Color and Printing:
	1. Comply with ANSI Z535.1 through ANSI Z535.5.
	2. Inscriptions for Red-Colored Tapes:  ELECTRIC LINE, HIGH VOLTAGE.
	3. Inscriptions for Orange-Colored Tapes:  TELEPHONE CABLE, CATV CABLE, COMMUNICATIONS CABLE, OPTICAL FIBER CABLE.

	C. Tag:
	1. Detectable three-layer laminate, consisting of a printed pigmented polyolefin film, a solid aluminum-foil core, and a clear protective film that allows inspection of the continuity of the conductive core, bright-colored, continuous-printed on one s...
	2. Overall Thickness:  3T5 mils3T.
	3. Foil Core Thickness:  3T0.35 mil3T.
	4. Weight:  3T28 lb/1000 sq. ft.
	5. 3T3-Inch3T Tensile According to ASTM D 882:  3T70 lbf3T, and 3T4600 psi3T.


	2.6 WARNING LABELS AND SIGNS
	A. Comply with NFPA 70 and 29 CFR 1910.145.
	B. Self-Adhesive Warning Labels:  Factory-printed, multicolor, pressure-sensitive adhesive labels, configured for display on front cover, door, or other access to equipment unless otherwise indicated.
	C. Baked-Enamel Warning Signs:
	1. Preprinted aluminum signs, punched or drilled for fasteners, with colors, legend, and size required for application.
	2. 3T1/4-inch3T grommets in corners for mounting.
	3. Nominal size, 3T7 by 10 inches3T.

	D. Metal-Backed, Butyrate Warning Signs:
	1. Weather-resistant, nonfading, preprinted, cellulose-acetate butyrate signs with 3T0.0396-inch3T galvanized-steel backing; and with colors, legend, and size required for application.
	2. 3T1/4-inch3T grommets in corners for mounting.
	3. Nominal size, 3T10 by 14 inches3T.

	E. Warning label and sign shall include, but are not limited to, the following legends:
	1. Multiple Power Source Warning:  "DANGER - ELECTRICAL SHOCK HAZARD - EQUIPMENT HAS MULTIPLE POWER SOURCES."
	2. Workspace Clearance Warning:  "WARNING - OSHA REGULATION - AREA IN FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 3T36 INCHES3T "


	2.7 INSTRUCTION SIGNS
	A. Engraved, laminated acrylic or melamine plastic, minimum 3T1/16 inch3T thick for signs up to 3T20 sq. inches3T and 3T1/8 inch3T thick for larger sizes.
	1. Engraved legend with black letters on white face.
	2. Punched or drilled for mechanical fasteners.
	3. Framed with mitered acrylic molding and arranged for attachment at applicable equipment.

	B. Adhesive Film Label:  Machine printed, in black, by thermal transfer or equivalent process.  Minimum letter height shall be 3T3/8 inch3T.
	C. Adhesive Film Label with Clear Protective Overlay:  Machine printed, in black, by thermal transfer or equivalent process.  Minimum letter height shall be 3T3/8 inch3T.  Overlay shall provide a weatherproof and UV-resistant seal for label.

	2.8 EQUIPMENT IDENTIFICATION LABELS
	A. Adhesive Film Label:  Machine printed, in black, by thermal transfer or equivalent process.  Minimum letter height shall be 3T3/8 inch3T.
	B. Adhesive Film Label with Clear Protective Overlay:  Machine printed, in black, by thermal transfer or equivalent process.  Minimum letter height shall be 3T3/8 inch3T.  Overlay shall provide a weatherproof and UV-resistant seal for label.
	C. Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label:  Adhesive backed, with white letters on a dark-gray background.  Minimum letter height shall be 3T3/8 inch3T.
	D. Engraved, Laminated Acrylic or Melamine Label:  Punched or drilled for screw mounting.  White letters on a dark-gray background.  Minimum letter height shall be 3T3/8 inch3T.
	E. Stenciled Legend:  In nonfading, waterproof, black ink or paint.  Minimum letter height shall be 3T1 inch3T.

	2.9 CABLE TIES
	A. General-Purpose Cable Ties:  Fungus inert, self extinguishing, one piece, self locking, Type 6/6 nylon.
	1. Minimum Width:  3T3/16 inch3T.
	2. Tensile Strength at 3T73 deg F3T, According to ASTM D 638:  3T12,000 psi3T.
	3. Temperature Range:  3TMinus 40 to plus 185 deg F3T.
	4. Color:  Black except where used for color-coding.

	B. UV-Stabilized Cable Ties:  Fungus inert, designed for continuous exposure to exterior sunlight, self extinguishing, one piece, self locking, Type 6/6 nylon.
	1. Minimum Width:  3T3/16 inch3T.
	2. Tensile Strength at 3T73 deg F3T, According to ASTM D 638:  3T12,000 psi3T.
	3. Temperature Range:  3TMinus 40 to plus 185 deg F3T.
	4. Color:  Black.

	C. Plenum-Rated Cable Ties:  Self extinguishing, UV stabilized, one piece, self locking.
	1. Minimum Width:  3T3/16 inch3T.
	2. Tensile Strength at 3T73 deg F3T, According to ASTM D 638:  3T7000 psi3T.
	3. UL 94 Flame Rating:  94V-0.
	4. Temperature Range:  3TMinus 50 to plus 284 deg F.
	5. Color:  Black.


	2.10 MISCELLANEOUS IDENTIFICATION PRODUCTS
	A. Paint:  Comply with requirements in Division 09 painting Sections for paint materials and application requirements.  Select paint system applicable for surface material and location (exterior or interior).
	B. Fasteners for Labels and Signs:  Self-tapping, stainless-steel screws or stainless-steel machine screws with nuts and flat and lock washers.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Verify identity of each item before installing identification products.
	B. Location:  Install identification materials and devices at locations for most convenient viewing without interference with operation and maintenance of equipment.
	C. Apply identification devices to surfaces that require finish after completing finish work.
	D. Self-Adhesive Identification Products:  Clean surfaces before application, using materials and methods recommended by manufacturer of identification device.
	E. Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners appropriate to the location and substrate.
	F. System Identification Color-Coding Bands for Raceways and Cables:  Each color-coding band shall completely encircle cable or conduit.  Place adjacent bands of two-color markings in contact, side by side.  Locate bands at changes in direction, at pe...
	G. Aluminum Wraparound Marker Labels and Metal Tags:  Secure tight to surface of conductor or cable at a location with high visibility and accessibility.
	H. Cable Ties:  For attaching tags.  Use general-purpose type, except as listed below:
	1. Outdoors:  UV-stabilized nylon.

	I. Underground-Line Warning Tape:  During backfilling of trenches install continuous underground-line warning tape directly above line at 3T6 to 8 inches3T below finished grade.  Use multiple tapes where width of multiple lines installed in a common t...
	J. Painted Identification:  Comply with requirements in Division 09 painting Sections for surface preparation and paint application.

	3.2 IDENTIFICATION SCHEDULE
	A. Accessible Raceways and Cables within Buildings:  Identify the covers of each junction and pull box of the following systems with self-adhesive vinyl labels with the wiring system legend and system voltage.
	B. Auxiliary Electrical Systems Conductor Identification:  Identify the covers of each junction and pull box of the following systems with self-adhesive vinyl labels with the system name:
	1. Fire Alarm.
	2. Optical Fiber.

	C. Power-Circuit Conductor Identification, 600 V or Less:  For conductors in vaults, pull and junction boxes, manholes, and handholes, use color-coding conductor tape to identify the phase.
	1. Color-Coding for Phase and Voltage Level Identification, 600 V or Less:  Use colors listed below for ungrounded service, feeder, and branch-circuit conductors.
	a. Color shall be factory applied or field applied for sizes larger than No. 8 AWG, if authorities having jurisdiction permit.
	b. Colors for 208/120-V Circuits:
	1) Phase A:  Black.
	2) Phase B:  Red.
	3) Phase C:  Blue.

	c. Colors for 480/277-V Circuits:
	1) Phase A:  Brown.
	2) Phase B:  Orange.
	3) Phase C:  Yellow.

	d. Field-Applied, Color-Coding Conductor Tape:  Apply in half-lapped turns for a minimum distance of 3T6 inches3T from terminal points and in boxes where splices or taps are made.  Apply last two turns of tape with no tension to prevent possible unwin...


	D. Install instructional sign including the color code for grounded and ungrounded conductors using adhesive-film-type labels.
	E. Conductors to Be Extended in the Future:  Attach marker tape to conductors and list source.
	F. Auxiliary Electrical Systems Conductor Identification:  Identify field-installed alarm, control, and signal connections.
	1. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, and pull points.  Identify by system and circuit designation.
	2. Use system of marker tape designations that is uniform and consistent with system used by manufacturer for factory-installed connections.
	3. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and the Operation and Maintenance Manual.

	G. Locations of Underground Lines:  Identify with underground-line warning tape for power, lighting, communication, and control wiring and optical fiber cable.
	1. Install underground-line warning tape for direct-buried cables, ductbanks and cables in raceway.

	H. Workspace Indication:  Install floor marking tape to show working clearances in the direction of access to live parts.  Workspace shall be as required by NFPA 70 and 29 CFR 1926.403 unless otherwise indicated.  Do not install at panelboards and sim...
	I. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:  Self-adhesive warning labels.
	1. Comply with 29 CFR 1910.145.
	2. Identify system voltage with black letters on an orange background.
	3. Apply to exterior of door, cover, or other access.
	4. For equipment with multiple power or control sources, apply to door or cover of equipment including, but not limited to, the following:
	a. Power transfer switches.
	b. Controls with external control power connections.


	J. Operating Instruction Signs:  Install instruction signs to facilitate proper operation and maintenance of electrical systems and items to which they connect.  Install instruction signs with approved legend where instructions are needed for system o...
	K. Equipment Identification Labels:  On each unit of equipment, install unique designation label that is consistent with wiring diagrams, schedules, and the Operation and Maintenance Manual.  Apply labels to disconnect switches and protection equipmen...
	1. Labeling Instructions:
	a. Indoor Equipment:  Adhesive film label.  Unless otherwise indicated, provide a single line of text with 3T1/2-inch3T high letters on 3T1-1/2-inch3T high label; where two lines of text are required, use labels 3T2 inches3T high.
	b. Outdoor Equipment:  Engraved, laminated acrylic or melamine label 3T4 inches3T high.
	c. Elevated Components:  Increase sizes of labels and letters to those appropriate for viewing from the floor.
	d. Unless provided with self-adhesive means of attachment, fasten labels with appropriate mechanical fasteners that do not change the NEMA or NRTL rating of the enclosure.

	2. Equipment to Be Labeled:
	a. Panelboards:  Typewritten directory of circuits in the location provided by panelboard manufacturer.  Panelboard identification shall be engraved laminated acrylic or melamine label.
	b. Enclosures and electrical cabinets.
	c. Access doors and panels for concealed electrical items.
	d. Emergency system boxes and enclosures.
	e. Enclosed switches.
	f. Contactors.





	262726 WIRING DEVICES
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Receptacles, receptacles with integral GFCI, and associated device plates.
	2. Wall-switch and exterior occupancy sensors.

	B. Related Sections include the following:
	1. Division 27 Section "Communications Horizontal Cabling" for workstation outlets.


	1.3 DEFINITIONS
	A. EMI:  Electromagnetic interference.
	B. GFCI:  Ground-fault circuit interrupter.
	C. Pigtail:  Short lead used to connect a device to a branch-circuit conductor.
	D. RFI:  Radio-frequency interference.
	E. TVSS:  Transient voltage surge suppressor.
	F. UTP:  Unshielded twisted pair.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  List of legends and description of materials and process used for premarking wall plates.
	C. Samples:  One for each type of device and wall plate specified, in each color specified.
	D. Field quality-control test reports.
	E. Operation and Maintenance Data:  For wiring devices to include in all manufacturers' packing label warnings and instruction manuals that include labeling conditions.

	1.5 QUALITY ASSURANCE
	A. Source Limitations:  Obtain each type of wiring device and associated wall plate through one source from a single manufacturer.  Insofar as they are available, obtain all wiring devices and associated wall plates from a single manufacturer and one ...
	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	C. Comply with NFPA 70.

	1.6 COORDINATION
	A. Receptacles for Owner-Furnished Equipment:  Match plug configurations.
	1. Cord and Plug Sets:  Match equipment requirements.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers' Names:  Shortened versions (shown in parentheses) of the following manufacturers' names are used in other Part 2 articles:
	1. Cooper Wiring Devices; a division of Cooper Industries, Inc. (Cooper).
	2. Hubbell Incorporated; Wiring Device-Kellems (Hubbell).
	3. Leviton Mfg. Company Inc. (Leviton).
	4. Pass & Seymour/Legrand; Wiring Devices & Accessories (Pass & Seymour).


	2.2 STRAIGHT BLADE RECEPTACLES
	A. Convenience Receptacles, 125 V, 20 A:  Comply with NEMA WD 1, NEMA WD 6 configuration 5-20R, and UL 498.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Cooper; 5351 (single), 5352 (duplex).
	b. Hubbell; HBL5351 (single), CR5352 (duplex).
	c. Leviton; 5891 (single), 5352 (duplex).
	d. Pass & Seymour; 5381 (single), 5352 (duplex).



	2.3 GFCI RECEPTACLES
	A. General Description:  Straight blade, feed-through type.  Comply with NEMA WD 1, NEMA WD 6, UL 498, and UL 943, Class A, and include indicator light that is lighted when device is tripped.
	B. Duplex GFCI Convenience Receptacles, 125 V, 20 A:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Cooper; GF20.
	b. Pass & Seymour; 2084.



	2.4 SNAP SWITCHES
	A. Comply with NEMA WD 1 and UL 20.
	B. Switches, 120/277 V, 20 A:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Cooper; 2221 (single pole), 2222 (two pole), 2223 (three way), 2224 (four way).
	b. Hubbell; CS1221 (single pole), CS1222 (two pole), CS1223 (three way), CS1224 (four way).
	c. Leviton; 1221-2 (single pole), 1222-2 (two pole), 1223-2 (three way), 1224-2 (four way).
	d. Pass & Seymour; 20AC1 (single pole), 20AC2 (two pole), 20AC3 (three way), 20AC4 (four way).



	2.5 WALL PLATES
	A. Single and combination types to match corresponding wiring devices.
	1. Material for Outdoor and Garage Spaces: Wet location plates as noted below.
	2. Material for Flush devices in Lobbies and Utility Rooms:  Brushed stainless steel.
	3. Material for Surface installations other than wet location:  Raised galvanized steel.

	B. Wet-Location, Weatherproof Cover Plates:  NEMA 250, complying with type 3R weather-resistant, thermoplastic in-use type with lockable cover.

	2.6 FINISHES
	A. Color:  Wiring device catalog numbers in Section Text do not designate device color.
	1. Wiring Devices Connected to Normal Power System:  Ivory and/or as selected by Architect, unless otherwise indicated or required by NFPA 70 or device listing.
	2. Wiring Devices Connected to Emergency Power System:  Red (if noted so on Drawings).
	3. TVSS Devices:  Blue.
	4. Isolated-Ground Receptacles:  Orange and/or as specified above, with orange triangle on face.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Comply with NECA 1, including the mounting heights listed in that standard, unless otherwise noted.
	B. Coordination with Other Trades:
	1. Take steps to ensure that devices and their boxes are protected.  Do not place wall finish materials over device boxes and do not cut holes for boxes with routers that are guided by riding against outside of the boxes.
	2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust, paint, and other material that may contaminate the raceway system, conductors, and cables.
	3. Install device boxes in brick or block walls so that the cover plate does not cross a joint unless the joint is troweled flush with the face of the wall.
	4. Install wiring devices after all wall preparation, including painting, is complete.

	C. Conductors:
	1. Do not strip insulation from conductors until just before they are spliced or terminated on devices.
	2. Strip insulation evenly around the conductor using tools designed for the purpose.  Avoid scoring or nicking of solid wire or cutting strands from stranded wire.
	3. The length of free conductors at outlets for devices shall meet provisions of NFPA 70, Article 300, without pigtails.
	4. Existing Conductors:
	a. Cut back and pigtail, or replace all damaged conductors.
	b. Straighten conductors that remain and remove corrosion and foreign matter.
	c. Pig-tailing existing conductors is permitted provided the outlet box is large enough.


	D. Device Installation:
	1. Replace all devices that have been in temporary use during construction or that show signs that they were installed before building finishing operations were complete.
	2. Keep each wiring device in its package or otherwise protected until it is time to connect conductors.
	3. Do not remove surface protection, such as plastic film and smudge covers, until the last possible moment.
	4. Connect devices to branch circuits using pigtails that are not less than 3T6 inches3T6T (152 mm)6T in length.
	5. When there is a choice, use side wiring with binding-head screw terminals.  Wrap solid conductor tightly clockwise, 2/3 to 3/4 of the way around terminal screw.
	6. Use a torque screwdriver when a torque is recommended or required by the manufacturer.
	7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice No. 12 AWG pigtails for device connections.
	8. Tighten unused terminal screws on the device.
	9. When mounting into metal boxes, remove the fiber or plastic washers used to hold device mounting screws in yokes, allowing metal-to-metal contact.

	E. Receptacle Orientation:
	1. Install ground pin of vertically mounted receptacles down, and on horizontally mounted receptacles to the right.

	F. Device Plates:  Do not use oversized or extra-deep plates.  Repair wall finishes and remount outlet boxes when standard device plates do not fit flush or do not cover rough wall opening.
	G. Arrangement of Devices:  Unless otherwise indicated, mount flush, with long dimension vertical and with grounding terminal of receptacles on top.  Group adjacent switches under single, multi-gang wall plates.

	3.2 IDENTIFICATION
	A. Comply with Division 26 Section "Identification for Electrical Systems."
	1. Receptacles:  Identify panelboard and circuit number from which served.  Use hot, stamped or engraved machine printing with black-filled lettering on face of plate, and durable wire markers or tags inside outlet boxes.


	3.3 FIELD QUALITY CONTROL
	A. Perform tests and inspections and prepare test reports.
	1. Test Instruments:  Use instruments that comply with UL 1436.
	2. Test Instrument for Convenience Receptacles:  Digital wiring analyzer with digital readout or illuminated LED indicators of measurement.

	B. Tests for Convenience Receptacles:
	1. Line Voltage:  Acceptable range is 105 to 132 V.
	2. Percent Voltage Drop under 15-A Load:  A value of 6 percent or higher is not acceptable.
	3. Ground Impedance:  Values of up to 2 ohms are acceptable.
	4. GFCI Trip:  Test for tripping values specified in UL 1436 and UL 943.
	5. Using the test plug, verify that the device and its outlet box are securely mounted.
	6. The tests shall be diagnostic, indicating damaged conductors, high resistance at the circuit breaker, poor connections, inadequate fault current path, defective devices, or similar problems.  Correct circuit conditions, remove malfunctioning units ...

	C. Test straight blade convenience outlets in patient-care areas and hospital-grade convenience outlets for the retention force of the grounding blade according to NFPA 99.  Retention force shall be not less than 3T4 oz.



	263100 PHOTOVOLTAIC COLLECTORS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. PV system description.
	2. Manufactured PV units.
	3. PV module framing.
	4. PV array construction.
	5. Inverters.
	6. System overcurrent protection.
	7. Mounting structures.


	1.3 DEFINITIONS
	A. CEC: California Energy Commission.
	B. ETFE: Ethylene tetrafluoroethylene.
	C. FEP: Fluorinated ethylene propylene.
	D. IP Code: Required ingress protection to comply with IEC 60529.
	E. MPPT: Maximum power point tracking.
	F. PTC: PVUSA Test Condition. Commonly regarded as a "real-world" measure of PV output. See below for definition of "PVUSA."
	G. PV: Photovoltaic.
	H. PVUSA: Photovoltaics for Utility Systems Applications.
	I. STC: Standard Test Conditions defined in IEC 61215.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for PV panels.
	2. Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.

	B. Shop Drawings: For PV modules.
	1. Include plans, elevations, sections, and mounting details.
	2. Include details of equipment assemblies. Indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	3. Detail fabrication and assembly.
	4. Include diagrams for power, signal, and control wiring.


	1.5 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.
	B. Sample Warranty: For manufacturer's special materials and workmanship warranty and minimum power output warranty.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For PV modules to include in operation and maintenance manuals.

	1.7 WARRANTY
	A. Manufacturer's Special Warranty: Manufacturer agrees to repair or replace components of PV modules that fail in materials or workmanship within specified warranty period.
	1. Manufacturer's materials and workmanship warranties include, but are not limited to, the following:
	a. Faulty operation of PV modules.

	2. Warranty Period: Fifteen years from date of Substantial Completion.

	B. Manufacturer's Special Minimum Power Output Warranty: Manufacturer agrees to repair or replace components of PV modules that fail to exhibit the minimum power output within specified warranty period. Special warranty, applying to modules only, appl...
	1. Manufacturer's minimum power output warranties include, but are not limited to, the following warranty periods, from date of Substantial Completion:
	a. Specified minimum power output to 97.5 percent or more, for a period of 5 years.




	PART 2 -  PRODUCTS
	2.1 MANUFACTURED UNITS
	A. 6TSunpreme.

	2.2 PERFORMANCE REQUIREMENTS
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Hazardous Locations: FM Global approved for NFPA 70, Class 1, Division 2, Group C and Group D.
	C. Seismic Qualification Certificates: For panels, accessories, and components, from manufacturer.
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.


	2.3 PV CAPACITIES AND CHARACTERISTICS
	A. Minimum Electrical Characteristics:
	1. Rated Open-Circuit Voltage: 52.8 V dc.
	2. Maximum System Voltage: 1000 V dc.
	3. Short-Circuit Temperature Coefficient: -0.23/C.
	4. Rated Operation Current (Imp): 9.34A.

	B. Normal Operating Temperature Characteristics (NOTC):
	1. Temperature at Nominal Operating Cell Temperature: 46C +/- 2.


	2.4 PV SYSTEMS DESCRIPTION
	A. Interactive PV System: Collectors connected in parallel to the electrical utility; and capable of providing power for Project and supplying power to a distributed network.
	1. A six module array to generate a total nominal rated output of 2280W..
	2. System Components:
	a. PV modules.
	b. Array frame.
	c. Utility-interactive inverter.
	d. Overcurrent protection, disconnect, and rapid shutdown devices.
	e. Mounting structure.
	f. Utility meter.



	2.5 PV MODULE FRAMING
	A. PV laminates mounted in anodized extruded-aluminum frames.
	1. Entire assembly UL listed for electrical and fire safety, Class A, according to UL 1703, and complying with IEC 61215.
	2. Frame strength exceeding requirements of certifying agencies in subparagraph above.
	3. Finish: Anodized aluminum.
	a. Alloy and temper recommended by framing manufacturer for strength, corrosion resistance, and application of required finish.
	b. Color: As indicated by manufacturer's designations.

	4. Finish: High-performance organic finish.
	a. Fluoropolymer Two-Coat System: Manufacturer's standard two-coat, thermocured system consisting of specially formulated inhibitive primer and fluoropolymer color topcoat containing not less than 70 percent PVC resin by weight.
	b. Color: As indicated by manufacturer's designations.

	5. Finish: Baked-enamel finish.
	a. Color: As indicated by manufacturer's designations.



	2.6 INVERTER
	A. Inverter Type: Central.
	B. Control Type: Pulse-width-modulation control.
	C. Control Type: Maximum power point tracker control.
	D. Charge controllers shall have the following:
	1. Overcurrent protection.
	2. Generator input breaker box.
	3. Automatic transfer relay.
	4. Digital display.
	5. Transformer.
	6. Disconnect switch.
	7. Shunt controller.
	8. Shunt regulator.
	9. Surge overload protection.

	E. Enclosure:
	1. NEMA 250, Type 3R
	2. Enclosure Material: Steel.
	3. Cooling Methods:
	a. Fan convection cooling.
	b. Passive cooling.

	4. Protective Functions:
	a. AC over/undervoltage.
	b. AC over/underfrequency.
	c. Ground overcurrent.
	d. Overtemperature.
	e. AC and dc overcurrent.
	f. DC overvoltage.

	5. Standard LCD, four lines, 20 characters, with user display and on/off toggle switch.

	F. Disconnects: Rated for system voltage and conductor.
	G. Regulatory Approvals:
	1. IEEE 1547.1.
	2. IEEE 1547.3.
	3. UL 1741.


	2.7 MOUNTING STRUCTURES
	A. Roof Mount: Extruded aluminum, two rails.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrate areas and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Do not begin installation until mounting surfaces have been properly prepared.
	C. If preparation of mounting surfaces is the responsibility of another installer, notify Architect of unsatisfactory preparation before proceeding.
	D. Examine modules and array frame before installation. Reject modules and arrays that are wet, moisture damaged, or mold damaged.
	E. Examine roofs, supports, and supporting structures for suitable conditions where PV system will be installed.
	F. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Comply with NECA 1.
	B. Coordinate layout and installation of PV panels with roof assembly and other construction.
	C. Support PV panel assemblies independent of supports for other elements such as roof and support assemblies, enclosures, vents, pipes, and conduits. Support assembly to prevent twisting from eccentric loading.
	D. Install PV inverters in locations indicated on Drawings.
	E. Install weatherseal fittings and flanges where PV panel assemblies penetrate exterior elements such as walls or roofs. Seal around openings to make weathertight. See Section 079200 "Joint Sealants" for materials and application.
	F. Seismic Restraints: Comply with requirements for seismic-restraint devices specified in Section 260548.16 "Seismic Controls for Electric Systems."
	G. Wiring Method: Install cables in raceways.
	H. Wiring within Enclosures: Bundle, lace, and train conductors to terminal points with no excess and without exceeding manufacturer's limitations on bending radii. Install lacing bars and distribution spools.

	3.3 CONNECTIONS
	A. Coordinate PV panel cabling to equipment enclosures to ensure proper connections.
	B. Coordinate installation of utility-interactive meter with utility.
	C. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values. If manufacturer's torque values are not indicated, use those specified in UL 486A-486B.



	263213 ENGINE GENERATORS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes packaged engine-generator sets for emergency power supply with the following features:
	1. Natural gas/propane.
	2. Unit-mounted cooling system.
	3. Unit-mounted control and monitoring.
	4. Performance requirements for sensitive loads.
	5. Outdoor sound attenuated enclosure.

	B. Related Sections include the following:
	1. Division 26 Section "Transfer Switches" for transfer switches including sensors and relays to initiate automatic-starting and -stopping signals for engine-generator sets.


	1.3 DEFINITIONS
	A. Operational Bandwidth:  The total variation from the lowest to highest value of a parameter over the range of conditions indicated, expressed as a percentage of the nominal value of the parameter.
	B. NG:  Natural gas.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of packaged engine generator indicated.  Include rated capacities, operating characteristics, and furnished specialties and accessories.  In addition, include the following:
	1. Thermal damage curve for generator.
	2. Time-current characteristic curves for generator protective device.

	B. Shop Drawings:  Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	1. Dimensioned outline plan and elevation drawings of engine-generator set and other components specified.
	2. Design Calculations:  Signed and sealed by a qualified professional engineer.  Calculate requirements for selecting vibration isolators and seismic restraints and for designing vibration isolation bases.
	3. Vibration Isolation Base Details:  Signed and sealed by a qualified professional engineer.  Detail fabrication, including anchorages and attachments to structure and to supported equipment.  Include base weights.
	4. Wiring Diagrams:  Power, signal, and control wiring.


	1.5 INFORMATIONAL SUBMITTALS
	A. Manufacturer Seismic Qualification Certification:  Submit certification that engine-generator set, batteries, battery racks, accessories, and components will withstand seismic forces defined in Division 26 Section "Vibration and Seismic Controls fo...
	1. Basis for Certification:  Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	a. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified."
	b. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."

	2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	B. Qualification Data:  For installer manufacturer and testing agency.
	C. Source quality-control test reports.
	1. Certified summary of prototype-unit test report.
	2. Certified Test Reports:  For components and accessories that are equivalent, but not identical, to those tested on prototype unit.
	3. Certified Summary of Performance Tests:  Certify compliance with specified requirement to meet performance criteria for sensitive loads.
	4. Report of factory test on units to be shipped for this Project, showing evidence of compliance with specified requirements.
	5. Report of sound generation.
	6. Report of exhaust emissions showing compliance with applicable regulations.
	7. Certified Torsional Vibration Compatibility:  Comply with NFPA 110.

	D. Field quality-control test reports.
	E. Warranty:  Special warranty specified in this Section.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data:  For packaged engine generators to include in emergency, operation, and maintenance manuals.  In addition to items specified in Division 01 Section "Operation and Maintenance Data," include the following:
	1. List of tools and replacement items recommended to be stored at Project for ready access.  Include part and drawing numbers, current unit prices, and source of supply.


	1.7 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials described below that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Fuses:  One for every 10 of each type and rating, but no fewer than one of each.
	2. Indicator Lamps:  Two for every six of each type used, but no fewer than two of each.
	3. Filters:  One set each of lubricating oil, fuel, and combustion-air filters.


	1.8 QUALITY ASSURANCE
	A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved for installation of units required for this Project.
	1. Maintenance Proximity:  Not more than four hours' normal travel time from Installer's place of business to Project site.
	2. Engineering Responsibility:  Preparation of data for vibration isolators and seismic restraints of engine skid mounts, including Shop Drawings, based on testing and engineering analysis of manufacturer's standard units in assemblies similar to thos...

	B. Source Limitations:  Obtain packaged generator sets and auxiliary components through one source from a single manufacturer.
	C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	D. Comply with ASME B15.1.
	E. Comply with NFPA 37.
	F. Comply with NFPA 70.
	G. Comply with NFPA 99.
	H. Comply with NFPA 110 requirements for Level 1 emergency power supply system.
	I. Comply with UL 2200.
	J. Engine Exhaust Emissions:  Comply with applicable state and local government requirements.
	K. Noise Emission:  Comply with applicable state and local government requirements for maximum noise level at adjacent property boundaries due to sound emitted by generator set including engine, engine exhaust, engine cooling-air intake and discharge,...

	1.9 PROJECT CONDITIONS
	A. Interruption of Existing Electrical Service:  Do not interrupt electrical service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary electrical service accord...
	1. Notify owner no fewer than two days in advance of proposed interruption of electrical service.
	2. Do not proceed with interruption of electrical service without owner’s written permission.

	B. Environmental Conditions:  Engine-generator system shall withstand the following environmental conditions without mechanical or electrical damage or degradation of performance capability:
	1. Ambient Temperature:  Minus 15 to plus 40 deg C.
	2. Relative Humidity:  0 to 95 percent.
	3. Altitude:  Sea level to 1T1000 feet1T4T.


	1.10 COORDINATION
	A. Coordinate size and location of concrete bases for package engine generators.  Cast anchor-bolt inserts into bases.  Concrete, reinforcement, and formwork requirements are specified in Division 03.
	B. Coordinate size and location of roof curbs, equipment supports, and roof penetrations for remote radiators.  These items are specified in Division 07 Section "Roof Accessories."

	1.11 WARRANTY
	A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace components of packaged engine generators and associated auxiliary components that fail in materials or workmanship within specified warranty period.
	1. Warranty Period:  Five years from date of Substantial Completion not at certification of gear including parts and labor for the entire 5 year period.


	1.12 MAINTENANCE SERVICE
	A. Initial Maintenance Service:  Beginning at Substantial Completion, provide 12 months' full maintenance by skilled employees of manufacturer's designated service organization.  Include quarterly exercising to check for proper starting, load transfer...


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide the products indicated on drawings or a comparable product by one of the following:
	1. Onan/Cummins Power Generation; Industrial Business Group


	2.2 ENGINE-GENERATOR SET
	A. Factory-assembled and -tested, engine-generator set.
	B. Mounting Frame:  Maintain alignment of mounted components without depending on concrete foundation; and have lifting attachments.
	1. Rigging Diagram:  Inscribed on metal plate permanently attached to mounting frame to indicate location and lifting capacity of each lifting attachment and generator-set center of gravity.

	C. Capacities and Characteristics:
	1. Power Output Ratings:  Nominal ratings as indicated
	2. Output Connections:  Three-phase, four wire.
	3. Nameplates:  For each major system component to identify manufacturer's name and address, and model and serial number of component.

	D. Generator-Set Performance:
	1. Steady-State Voltage Operational Bandwidth:  3 percent of rated output voltage from no load to full load.
	2. Transient Voltage Performance:  Not more than 20 percent variation for 50 percent step-load increase or decrease.  Voltage shall recover and remain within the steady-state operating band within three seconds.
	3. Steady-State Frequency Operational Bandwidth:  0.5 percent of rated frequency from no load to full load.
	4. Steady-State Frequency Stability:  When system is operating at any constant load within the rated load, there shall be no random speed variations outside the steady-state operational band and no hunting or surging of speed.
	5. Transient Frequency Performance:  Less than 5 percent variation for 50 percent step-load increase or decrease.  Frequency shall recover and remain within the steady-state operating band within five seconds.
	6. Output Waveform:  At no load, harmonic content measured line to line or line to neutral shall not exceed 5 percent total and 3 percent for single harmonics.  Telephone influence factor, determined according to NEMA MG 1, shall not exceed 50 percent.
	7. Sustained Short-Circuit Current:  For a 3-phase, bolted short circuit at system output terminals, system shall supply a minimum of 250 percent of rated full-load current for not less than 10 seconds and then clear the fault automatically, without d...
	8. Start Time:  Comply with NFPA 110, Type 10 (maximum 10 second), system requirements.

	E. Generator-Set Performance for Sensitive Loads:
	1. Oversizing generator compared with the rated power output of the engine is permissible to meet specified performance.
	a. Nameplate Data for Oversized Generator:  Show ratings required by the Contract Documents rather than ratings that would normally be applied to generator size installed.

	2. Steady-State Voltage Operational Bandwidth:  1 percent of rated output voltage from no load to full load.
	3. Transient Voltage Performance:  Not more than 10 percent variation for 50 percent step-load increase or decrease.  Voltage shall recover and remain within the steady-state operating band within 0.5 second.
	4. Steady-State Frequency Operational Bandwidth:  Plus or minus 0.25 percent of rated frequency from no load to full load.
	5. Steady-State Frequency Stability:  When system is operating at any constant load within the rated load, there shall be no random speed variations outside the steady-state operational band and no hunting or surging of speed.
	6. Transient Frequency Performance:  Less than 2-Hz variation for 50 percent step-load increase or decrease.  Frequency shall recover and remain within the steady-state operating band within three seconds.
	7. Output Waveform:  At no load, harmonic content measured line to neutral shall not exceed 2 percent total with no slot ripple.  Telephone influence factor, determined according to NEMA MG 1, shall not exceed 50 percent.
	8. Sustained Short-Circuit Current:  For a 3-phase, bolted short circuit at system output terminals, system shall supply a minimum of 300 percent of rated full-load current for not less than 10 seconds and then clear the fault automatically, without d...
	9. Excitation System:  Performance shall be unaffected by voltage distortion caused by nonlinear load.
	a. Provide permanent magnet excitation for power source to voltage regulator.

	10. Start Time:  Comply with NFPA 110, Type 10, system requirements.


	2.3 ENGINE
	A. Fuel:  Natural gas.
	B. Rated Engine Speed:  36000 rpm.
	C. Lubrication System:  The following items are mounted on engine or skid:
	1. Thermostatic Control Valve:  Control flow in system to maintain optimum oil temperature.  Unit shall be capable of full flow and is designed to be fail-safe.
	2. Crankcase Drain:  Arranged for complete gravity drainage to an easily removable container with no disassembly and without use of pumps, siphons, special tools, or appliances.

	D. Coolant Jacket Heater:  Electric-immersion type, factory installed in coolant jacket system.  Comply with NFPA 110 requirements for Level 1 equipment for heater capacity.
	E. Governor:   Adjustable isochronous, with speed sensing.
	F. Cooling System:  Closed loop, liquid cooled, with radiator factory mounted on engine-generator-set mounting frame and integral engine-driven coolant pump.
	1. Coolant:  Solution of 50 percent ethylene-glycol-based antifreeze and 50 percent water, with anticorrosion additives as recommended by engine manufacturer.
	2. Size of Radiator:  Adequate to contain expansion of total system coolant from cold start to 110 percent load condition.
	3. Expansion Tank:  Constructed of welded steel plate and rated to withstand maximum closed-loop coolant system pressure for engine used.  Equip with gage glass and petcock.
	4. Temperature Control:  Self-contained, thermostatic-control valve modulates coolant flow automatically to maintain optimum constant coolant temperature as recommended by engine manufacturer.
	5. Coolant Hose:  Flexible assembly with inside surface of nonporous rubber and outer covering of aging-, ultraviolet-, and abrasion-resistant fabric.
	a. Rating:  1T50-psig1T maximum working pressure with coolant at 1T180 deg F1T, and noncollapsible under vacuum.
	b. End Fittings:  Flanges or steel pipe nipples with clamps to suit piping and equipment connections.


	G. Muffler/Silencer:  Internally mounted, factory installed, Critical type, sized as recommended by engine manufacturer and selected with exhaust piping system to not exceed engine manufacturer's engine backpressure requirements.
	1. Minimum sound attenuation of 25 dB at 500 Hz.
	2. Sound level measured at a distance of 1T23 feet1T from exhaust discharge after installation is complete shall be 75 dBA or less.
	3. Muffler must be installed within the enclosure.  External Mufflers will not be accepted.

	H. Starting System:   24V electric, with negative ground.
	1. Components:  Sized so they will not be damaged during a full engine-cranking cycle with ambient temperature at maximum specified in Part 1 "Project Conditions" Article.
	2. Cranking Motor:  Heavy-duty unit that automatically engages and releases from engine flywheel without binding.
	3. Cranking Cycle: As required by NFPA 110 for system level specified
	4. Battery:  Adequate capacity within ambient temperature range specified in Part 1 "Project Conditions" Article to provide specified cranking cycle at least three times without recharging.
	5. Battery Cable:  Size as recommended by engine manufacturer for cable length indicated.  Include required interconnecting conductors and connection accessories.
	6. Battery Compartment:  Factory fabricated of metal with acid-resistant finish and thermal insulation.  Thermostatically controlled heater shall be arranged to maintain battery above 10 deg C regardless of external ambient temperature within range sp...
	7. Battery-Charging Alternator:  Factory mounted on engine with solid-state voltage regulation and 55-A minimum continuous rating.
	8. Battery Charger:  Current-limiting, automatic-equalizing and float-charging type.  Unit shall comply with UL 1236 and include the following features:
	a. Operation:  Equalizing-charging rate of 10 A shall be initiated automatically after battery has lost charge until an adjustable equalizing voltage is achieved at battery terminals.  Unit shall then be automatically switched to a lower float-chargin...
	b. Automatic Temperature Compensation:  Adjust float and equalize voltages for variations in ambient temperature from minus 40 deg C to plus 60 deg C to prevent overcharging at high temperatures and undercharging at low temperatures.
	c. Automatic Voltage Regulation:  Maintain constant output voltage regardless of input voltage variations up to plus or minus 10 percent.
	d. Ammeter and Voltmeter:  Flush mounted in door.  Meters shall indicate charging rates.
	e. Safety Functions:  Sense abnormally low battery voltage and close contacts providing low battery voltage indication on control and monitoring panel.  Sense high battery voltage and loss of ac input or dc output of battery charger.  Either condition...
	f. Enclosure and Mounting:  NEMA 250, Type 1, wall-mounted cabinet.



	2.4 CONTROL AND MONITORING
	A. Automatic Starting System Sequence of Operation:  When mode-selector switch on the control and monitoring panel is in the automatic position, remote-control contacts in one or more separate automatic transfer switches initiate starting and stopping...
	B. Manual Starting System Sequence of Operation:  Switching on-off switch on the generator control panel to the on position starts generator set.  The off position of same switch initiates generator-set shutdown.  When generator set is running, specif...
	C. Configuration:  Operating and safety indications, protective devices, basic system controls, and engine gages shall be grouped in a common control and monitoring panel mounted on the generator set.  Mounting method shall isolate the control panel f...
	D. Configuration:  Operating and safety indications, protective devices, basic system controls, and engine gages shall be grouped in a common wall-mounted control and monitoring panel.
	E. Indicating and Protective Devices and Controls:  As required by NFPA 110 for Level 1 system, and the following:
	1. AC voltmeter.
	2. AC ammeter.
	3. AC frequency meter.
	4. DC voltmeter (alternator battery charging).
	5. Engine-coolant temperature gage.
	6. Engine lubricating-oil pressure gage.
	7. Running-time meter.
	8. Ammeter-voltmeter, phase-selector switch(es).
	9. Generator-voltage adjusting rheostat.
	10. Generator overload.

	F. Supporting Items:  Include sensors, transducers, terminals, relays, and other devices and include wiring required to support specified items.  Locate sensors and other supporting items on engine or generator, unless otherwise indicated.
	G. Connection to Data Link:  A separate terminal block, factory wired to Form C dry contacts, for each alarm and status indication is reserved for connections for data-link transmission of indications to remote data terminals.  Data system connections...
	H. Common Remote Audible Alarm:  Comply with NFPA 110 requirements for Level 1 systems.  Include necessary contacts and terminals in control and monitoring panel.
	1. Overcrank shutdown.
	2. Coolant low-temperature alarm.
	3. Control switch not in auto position.
	4. Battery-charger malfunction alarm.
	5. Battery low-voltage alarm.

	I. Common Remote Audible Alarm:  Signal the occurrence of any events listed below without differentiating between event types.  Connect so that after an alarm is silenced, clearing of initiating condition will reactivate alarm until silencing switch i...
	1. Engine high-temperature shutdown.
	2. Lube-oil, low-pressure shutdown.
	3. Overspeed shutdown.
	4. Remote emergency-stop shutdown.
	5. Engine high-temperature prealarm.
	6. Lube-oil, low-pressure prealarm.
	7. Low coolant level.

	J. Remote Alarm Annunciator:  Comply with NFPA 99.  An LED labeled with proper alarm conditions shall identify each alarm event and a common audible signal shall sound for each alarm condition.  Silencing switch in face of panel shall silence signal w...
	K. Remote Emergency-Stop Switch:  Flush; wall mounted, unless otherwise indicated; and labeled.  Push button shall be protected from accidental operation.

	2.5 GENERATOR OVERCURRENT AND FAULT PROTECTION
	A. Generator Circuit Breaker:  Molded-case, thermal-magnetic type; complying with NEMA AB 1 and UL 489.
	1. Tripping Characteristic:  Designed specifically for generator protection.
	2. Trip Rating:  Matched to generator rating.
	3. Mounting:  Adjacent to or integrated with control and monitoring panel.

	B. Generator Protector:  Microprocessor-based unit shall continuously monitor current level in each phase of generator output, integrate generator heating effect over time, and predict when thermal damage of alternator will occur.  When signaled by ge...
	1. Initiates a generator overload alarm when generator has operated at an overload equivalent to 110 percent of full-rated load for 60 seconds.  Indication for this alarm is integrated with other generator-set malfunction alarms.
	2. Under single or three-phase fault conditions, regulates generator to 300 percent of rated full-load current for up to 10 seconds.
	3. As overcurrent heating effect on the generator approaches the thermal damage point of the unit, protector switches the excitation system off, opens the generator disconnect device, and shuts down the generator set.
	4. Senses clearing of a fault by other overcurrent devices and controls recovery of rated voltage to avoid overshoot.

	C. Ground-Fault Indication:  Comply with NFPA 70, "Emergency System" signals for ground-fault.  Integrate ground-fault alarm indication with other generator-set alarm indications.

	2.6 GENERATOR, EXCITER, AND VOLTAGE REGULATOR
	A. Comply with NEMA MG 1.
	B. Drive:  Generator shaft shall be directly connected to engine shaft.  Exciter shall be rotated integrally with generator rotor.
	C. Electrical Insulation:  Class H or Class F.
	D. Stator-Winding Leads:  Brought out to terminal box to permit future reconnection for other voltages if required.
	E. Construction shall prevent mechanical, electrical, and thermal damage due to vibration, overspeed up to 125 percent of rating, and heat during operation at 110 percent of rated capacity.
	F. Enclosure:  Dripproof.
	G. Instrument Transformers:  Mounted within generator enclosure.
	H. Voltage Regulator:  Solid-state type, separate from exciter, providing performance as specified.
	1. Adjusting rheostat on control and monitoring panel shall provide plus or minus 5 percent adjustment of output-voltage operating band.

	I. Strip Heater:  Thermostatically controlled unit arranged to maintain stator windings above dew point.
	J. Windings:  Two-thirds pitch stator winding and fully linked amortisseur winding.

	2.7 OUTDOOR GENERATOR-SET ENCLOSURE –SOUND ATTENUATED
	A. Description:  Vandal-resistant, sound attenuated weatherproof steel housing, wind resistant up to 1T180 mph1T.  Multiple panels shall be lockable and provide adequate access to components requiring maintenance.  Panels shall be removable by one per...
	B. Description:  Prefabricated or pre-engineered enclosure with the following features:
	1. Construction:  Galvanized-steel, metal-clad, integral structural-steel-framed building erected on concrete foundation.
	2. Structural Design and Anchorage:  Comply with ASCE 7 for wind loads.
	3. Louvers:  Equipped with bird screen and filter arranged to permit air circulation when engine is not running while excluding exterior dust, birds, and rodents.
	4. Hinged Doors:  With padlocking provisions.
	5. Ventilation:  Louvers equipped with bird screen and filter arranged to permit air circulation while excluding exterior dust, birds, and rodents.
	6. Thermal Insulation:  Manufacturer's standard materials and thickness selected in coordination with space heater to maintain winter interior temperature within operating limits required by engine-generator-set components.
	7. Sound level shall not exceed 75dBA @ 23ft (7M).
	8. Muffler Location:  Within enclosure, external mufflers will not be accepted

	C. Engine Cooling Airflow through Enclosure:  Maintain temperature rise of system components within required limits when unit operates at 110 percent of rated load for 2 hours with ambient temperature at top of range specified in system service condit...
	1. Louvers:  Fixed-engine, cooling-air inlet and discharge.  Storm-proof and drainable louvers prevent entry of rain and snow.

	D. Convenience Outlets:  Factory wired GFCI.  Arrange for external electrical connection.

	2.8 MOTORS
	A. General requirements for motors are specified in Division 23 Section "Common Motor Requirements for HVAC Equipment."
	1. Motor Sizes:  Minimum size as indicated.  If not indicated, large enough so driven load will not require motor to operate in service factor range above 1.0.
	2. Controllers, Electrical Devices, and Wiring:  Electrical devices and connections are specified in Division 26 Sections.

	B. Indoor and Outdoor Enclosures and Components:  Manufacturer's standard finish over corrosion-resistant pretreatment and compatible primer.

	2.9 SOURCE QUALITY CONTROL
	A. Prototype Testing:  Factory test engine-generator set using same engine model, constructed of identical or equivalent components and equipped with identical or equivalent accessories.
	1. Tests:  Comply with NFPA 110, Level 1 Energy Converters and with IEEE 115.

	B. Project-Specific Equipment Tests:  Before shipment, factory test engine-generator set and other system components and accessories manufactured specifically for this Project.  Perform tests at rated load and power factor.  Include the following tests:
	1. Test components and accessories furnished with installed unit that are not identical to those on tested prototype to demonstrate compatibility and reliability.
	2. Full load run.
	3. Maximum power.
	4. Voltage regulation.
	5. Transient and steady-state governing.
	6. Single-step load pickup.
	7. Safety shutdown.
	8. Provide 14 days' advance notice of tests and opportunity for observation of tests by Owner's representative.
	9. Report factory test results within 10 days of completion of test.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas, equipment bases, and conditions, with Installer present, for compliance with requirements for installation and other conditions affecting packaged engine-generator performance.
	B. Examine roughing-in of piping systems and electrical connections.  Verify actual locations of connections before packaged engine-generator installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Comply with packaged engine-generator manufacturers' written installation and alignment instructions and with NFPA 110.
	B. Install packaged engine generator to provide access, without removing connections or accessories, for periodic maintenance.
	C. Electrical Wiring:  Install electrical devices furnished by equipment manufacturers but not specified to be factory mounted.

	3.3 CONNECTIONS
	A. Piping installation requirements are specified in Division 23 Sections.  Drawings indicate general arrangement of piping and specialties.
	B. Connect fuel, cooling-system, and exhaust-system piping adjacent to packaged engine generator to allow service and maintenance.
	C. Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical Systems."
	D. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."

	3.4 IDENTIFICATION
	A. Identify system components according to Division 23 Section "Identification for HVAC Piping and Equipment" and Division 26 Section "Identification for Electrical Systems."

	3.5 FIELD QUALITY CONTROL
	A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.  Report results in writing.
	B. Perform tests and inspections and prepare test reports.
	1. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	C. Tests and Inspections:
	1. Perform tests recommended by manufacturer and each electrical test and visual and mechanical inspection (except those indicated to be optional) for "AC Generators and for Emergency Systems" specified in NETA Acceptance Testing Specification.  Certi...
	2. NFPA 110 Acceptance Tests:  Perform tests required by NFPA 110 that are additional to those specified here including, but not limited to, single-step full-load pickup test.
	3. Battery Tests:  Equalize charging of battery cells according to manufacturer's written instructions.  Record individual cell voltages.
	a. Measure charging voltage and voltages between available battery terminals for full-charging and float-charging conditions.  Check electrolyte level and specific gravity under both conditions.
	b. Test for contact integrity of all connectors.  Perform an integrity load test and a capacity load test for the battery.
	c. Verify acceptance of charge for each element of the battery after discharge.
	d. Verify that measurements are within manufacturer's specifications.

	4. Battery-Charger Tests:  Verify specified rates of charge for both equalizing and float-charging conditions.
	5. System Integrity Tests:  Methodically verify proper installation, connection, and integrity of each element of engine-generator system before and during system operation.  Check for air, exhaust, and fluid leaks.
	6. Exhaust-System Back-Pressure Test:  Use a manometer with a scale exceeding 1T40-inch wg1T.  Connect to exhaust line close to engine exhaust manifold.  Verify that back pressure at full-rated load is within manufacturer's written allowable limits fo...
	7. Exhaust Emissions Test:  Comply with applicable government test criteria.
	8. Voltage and Frequency Transient Stability Tests:  Use recording oscilloscope to measure voltage and frequency transients for 50 and 100 percent step-load increases and decreases, and verify that performance is as specified.
	9. Harmonic-Content Tests:  Measure harmonic content of output voltage under 25 percent and at 100 percent of rated linear load.  Verify that harmonic content is within specified limits.
	10. Noise Level Tests:  Measure A-weighted level of noise emanating from generator-set installation, including engine exhaust and cooling-air intake and discharge, at four locations on the property line and compare measured levels with required values.

	D. Coordinate tests with tests for transfer switches and run them concurrently.
	E. Test instruments shall have been calibrated within the last 12 months, traceable to standards of NIST, and adequate for making positive observation of test results.  Make calibration records available for examination on request.
	F. Leak Test:  After installation, charge system and test for leaks.  Repair leaks and retest until no leaks exist.
	G. Operational Test:  After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.
	H. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	I. Remove and replace malfunctioning units and retest as specified above.
	J. Retest:  Correct deficiencies identified by tests and observations and retest until specified requirements are met.
	K. Report results of tests and inspections in writing.  Record adjustable relay settings and measured insulation resistances, time delays, and other values and observations.  Attach a label or tag to each tested component indicating satisfactory compl...
	L. Infrared Scanning:  After Substantial Completion, but not more than 60 days after Final Acceptance, perform an infrared scan of each power wiring termination and each bus connection.  Remove all access panels so terminations and connections are acc...

	3.6 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain packaged engine generators.  Refer to Division 01 Section "Demonstration and Training."



	271300 - Communication_Backbone Cabling
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. Related Drawings:
	1. “T” Drawings – Technology Plans

	C. Related Sections:
	1. Division 271100 Section "Communications Equipment Room Fittings".


	1.02 SUMMARY
	A. Section Includes:
	1. Pathways.
	2. UTP cable.
	3. Multi-Mode: OM3, 50/125 micrometer, 24 strand, armored optical fiber cabling.
	4. Single mode optical fiber cabling, 24 strand, armored optical fiber cabling.
	5. Cable connecting hardware, patch panels, and cross-connects.
	6. Cabling identification products.
	7. Testing procedures.


	1.03 DEFINITIONS
	A. BICSI:  Building Industry Consulting Service International.
	B. Cross-Connect:  A facility enabling the termination of cable elements and their interconnection or cross-connection.
	C. EMI:  Electromagnetic interference.
	D. IDC:  Insulation displacement connector.
	E. LAN:  Local area network.
	F. RCDD:  Registered Communications Distribution Designer.
	G. UTP:  Unshielded twisted pair.

	1.04 BACKBONE CABLING DESCRIPTION
	A. Backbone cabling system shall provide interconnections between Tele-communications equipment rooms, main terminal spaces and entrance facility rooms for the voice/data cabling systems.
	B. Cabling system consists of backbone cables, intermediate and main cross-connects, mechanical terminations, and patching or jumpers used for backbone-to-backbone cross-connection to service provider equipment.
	C. Backbone cabling cross-connects may be located in communications equipment rooms or at entrance facilities.  Bridged taps and splitters shall not be used as part of backbone cabling.

	1.05 PERFORMANCE REQUIREMENTS
	A. General Performance:  Backbone cabling system shall comply with transmission standards in TIA-568-C.2  and TIA-568-C.3, when tested according to test procedures of this standard.

	1.06 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	1. For coaxial cable, include the following installation data for each type used:
	a. Nominal OD.
	b. Minimum bending radius.
	c. Maximum pulling tension.


	B. Shop Drawings:
	1. System Labeling Schedules:  Electronic copy of labeling schedules, in software and format selected by Owner.
	2. Cabling administration drawings and printouts.
	3. Cross-connects and patch panels.  Detail mounting assemblies, and show elevations and physical relationship between the installed components.
	4. Cable tray layout, showing cable tray route to scale, with relationship between the tray and adjacent structural, electrical, and mechanical elements.  Include the following:
	a. Vertical and horizontal offsets and transitions.
	b. Clearances for access above and to side of cable trays.
	c. Vertical elevation of cable trays above the floor or bottom of ceiling structure.
	d. Load calculations to show dead and live loads as not exceeding manufacturer's rating for tray and its support elements.


	C. Qualification Data:  For Installer, qualified layout technician, installation supervisor, and field inspector.
	D. Source quality-control reports.
	E. Field quality-control reports.
	F. Maintenance Data:  For splices and connectors to include in maintenance manuals.
	G. Software and Firmware Operational Documentation:
	1. Software operating and upgrade manuals.
	2. Program Software Backup:  On magnetic media or compact disk, complete with data files.
	3. Device address list.
	4. Printout of software application and graphic screens.


	1.07 QUALITY ASSURANCE
	A. Installer Qualifications:  Cabling Installer must have personnel certified by BICSI on staff.
	1. Layout Responsibility:  Preparation of Shop Drawings and field testing program development by an RCDD.
	2. Installation Supervision:  Installation shall be under the direct supervision of Level 2 Installer, who shall be present at all times when Work of this Section is performed at Project site.
	3. Testing Supervisor:  Currently certified by BICSI as an RCDD to supervise on-site testing.

	B. Testing Agency Qualifications:  An NRTL.
	1. Testing Agency's Field Supervisor:  Currently certified by BICSI as an RCDD to supervise on-site testing.

	C. Surface-Burning Characteristics:  As determined by testing identical products according to ASTM E 84 by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.
	1. Flame-Spread Index:  25 or less.
	2. Smoke-Developed Index:  50 or less.

	D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	E. Telecommunications Pathways and Spaces:  Comply with TIA-569-C.
	F. Grounding:  Comply with ANSI-J-STD-607-A.

	1.08 DELIVERY, STORAGE, AND HANDLING
	A. Test cables upon receipt at Project site.
	1. Test optical fiber cable to determine the continuity of the strand end to end.  Use optical loss test set.
	2. Test optical fiber cable while on reels.  Use an optical time domain reflectometer to verify the cable length and locate cable defects, splices, and connector, including the loss value of each.  Retain test data and include the record in maintenanc...
	3. Test each pair of UTP cable for open and short circuits.


	1.09 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not deliver or install cables and connecting materials until wet work in spaces is complete and dry, and temporary HVAC system is operating and maintaining ambient temperature and humidity conditions at occupancy leve...

	1.10 COORDINATION
	A. Coordinate layout and installation of telecommunications pathways and cabling with Owner's telecommunications and LAN equipment and service suppliers.


	PART 2 -  PRODUCTS
	2.01 PATHWAYS
	A. General Requirements:  Comply with TIA-569-C.
	B. Cable Support:  NRTL labeled for support of Category 6 cabling, designed to prevent degradation of cable performance and pinch points that could damage cable.
	1. Support brackets with cable tie slots for fastening cable ties to brackets.
	2. Lacing bars, spools, J-hooks, and D-rings.
	3. Straps and other devices.

	C. Conduit and Boxes:  Comply with requirements in Division 26 Section "Raceway and Boxes for Electrical Systems." Flexible metal conduit shall not be used.
	1. Outlet boxes shall be no smaller than 1T2 inches1T wide, 1T3 inches1T high, and 1T2-1/2 inches1T deep.


	2.02 UTP CABLE
	A. Description:  Voice Backbone Cabling.
	B. Cable shall be 100-ohm, 100 -pair UTP, formed into 25-pair binder groups, plenum rated cable.
	1. Comply with ICEA S-90-661 for mechanical properties.
	2. Comply with TIA-568-C.2 for performance specifications.
	3. Comply with TIA-568-C.2, Category 5E.

	C. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include and are limited to the following:
	1. Berk-Tek
	2. Superior Essex
	3. Belden


	2.03 UTP CABLE HARDWARE
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include and are limited to the following:
	1. Leviton
	2. Hubbell Premise Wiring
	3. Belen

	B. General Requirements for Cable Connecting Hardware:  Comply with TIA-568-C.2, IDC type, with modules designed for punch-down caps or tools.  Cables shall be terminated with connecting hardware of same category or higher.
	C. Connecting Blocks:  110-style IDC for Category 5E.  Provide blocks for the number of cables terminated on the block, plus 25 percent spare.  Integral with connector bodies, including plugs and jacks where indicated.
	D. 100 Pair 110 Style CAT 5E 19” rack mounted patch panels to allow for cross-connection from voice origination (PBX) to workstations via CAT 5E patch cords.
	E. Cross-Connect:  Modular array of connecting blocks arranged to terminate building cables and permit interconnection between cables.
	1. Number of Terminals per Field:  One for each conductor in assigned cables.

	F. Patch Panel:  Modular panels housing multiple-numbered jack units with IDC-type connectors at each jack for permanent termination of pair groups of installed cables.
	1. Number of Jacks per Field:  One for each four-pair UTP cable indicated, plus spares and blank positions adequate to suit specified expansion criteria.

	G. Jacks and Jack Assemblies:  Modular, color-coded, eight-position modular receptacle units with integral IDC-type terminals.

	2.04 OPTICAL FIBER CABLE
	A. Description:  Data Backbone Cabling.
	B. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Berk-Tek
	2. Superior Essex
	3. Belden

	C. Description:  Multimode, OM3, 50/125, 24-fiber, nonconductive, tight buffer, armored optical, plenum rated, fiber cable.
	1. Comply with ICEA S-83-596 for mechanical properties.
	2. Comply with TIA-568-C.3 for performance specifications.
	3. Comply with TIA-492AAAC-A-2003, Detail Specification for 850-nm Laser-Optimized, 50-μm Core Diameter/125-μm Cladding Diameter Class 1a Graded-Index Multimode Optical Fibers for detailed specifications.
	4. Maximum Attenuation, Conform to ANSI/TIA-455-78-B-2002, Optical Fibers Part 1-40: Measurement Methods and Test Procedures – Attenuation:  2.50 dB/km at 850 nm; 1.0  dB/km at 1300 nm.
	5. Minimum Modal Bandwidth, Conform to TIA-492-AAAC :  1500 MHz-km at 850 nm; 500 MHz-km at 1300

	D. Description:  Singlemode, 24-fiber, nonconductive, tight buffer, armored optical, plenum rated, fiber cable.
	1) Comply with ICEA S-83-596 for mechanical properties.
	2) Comply with TIA-568-C.3 for performance specifications.
	3) Comply with TIA-492-CAABxx for detailed specifications.
	4) Maximum Attenuation:  1.0 dB/km at 1340 nm; 1.0 dB/km at 1550 nm.

	E. Jacket:
	1. Jacket Color;  Singlemode: Aqua,  Multimode: Orange
	2. Armored fiber jacket required.  Inter-locking armor shall be made of aluminum.
	3. Cable cordage jacket, fiber, unit, and group color shall be according to TIA-598-C.
	4. Imprinted with fiber count, fiber type, and aggregate length at regular intervals not to exceed 1T40 inches1T.


	2.05 OPTICAL FIBER CABLE HARDWARE
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Leviton
	2. Hubbell Premise Wiring
	3. Legrand- Ortronics
	4. Belen

	B. Cross-Connects and Patch Panels:  Modular panels housing multiple-numbered, duplex cable connectors.
	1. Number of Connectors per Field:  One for each fiber of cable or cables assigned to field, plus spares and blank positions adequate to suit specified expansion criteria.

	C. Cable Connecting Hardware:
	1. Comply with Optical Fiber Connector Intermateability Standards (FOCIS) specifications of TIA-604-2, TIA-604-3-A, and TIA-604-12.  Comply with TIA-568-C.3.
	2. Quick-connect, simplex and duplex, Type LC connectors.  Insertion loss not more than 0.75 dB.
	3. Type SFF connectors may be used in termination racks, panels, and equipment packages.


	2.06 IDENTIFICATION PRODUCTS
	A. Comply with TIA-606-B and UL 969 for a system of labeling materials, including Etching, label stocks, laminating adhesives, and inks used by label printers.
	B. Labeling of all cable is described within the drawing documents.

	2.07 SOURCE QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to evaluate cables.
	B. Factory test cables on reels according to TIA-568-C.2.
	C. Factory test UTP cables according to TIA-568-C.2.
	D. Factory test multimode optical fiber cables according to TIA-526-14-A and TIA-568-C.3.
	E. Cable will be considered defective if it does not pass tests and inspections.
	F. Each Fiber Optic Termination Panel shall be clearly labeled indicating (1) the destination(s) of the cable(s) and (2) fiber number of each fiber position. The cable identifiers are to be secured to (1) the side and (2) the front cover of the panel ...
	G. Prepare test and inspection reports.


	PART 3 -  EXECUTION
	3.01 ENTRANCE FACILITIES
	A. Coordinate backbone cabling with the protectors and demarcation point provided by communications service provider.

	3.02 WIRING METHODS
	A. Wiring Method:  Install cables in raceways and J-hooks except where cable trays are required in Drawings.  Conceal raceway and cables except in unfinished spaces.
	1. Install plenum cable in environmental air spaces, including plenum ceilings.
	2. Comply with requirements for raceways and boxes specified in Division 26 Section "Raceway and Boxes for Electrical Systems."

	B. Wiring Method:  Conceal conductors and cables in accessible ceilings, walls, and floors where possible.
	C. Wiring within Enclosures:  Bundle, lace, and train cables within enclosures.  Connect to terminal points with no excess and without exceeding manufacturer's limitations on bending radii.  Provide and use lacing bars and distribution spools.
	D. Pre-terminated fiber optic cabling will be accepted.  Manufacture shall be approved upon product submission.

	3.03 INSTALLATION OF PATHWAYS
	A. Cable Trays:  Comply with NEMA VE 2 and TIA-569-C.
	B. Comply with requirements for demarcation point, pathways, cabinets, and racks specified in Division 27 Section "Communications Equipment Room Fittings."  Drawings indicate general arrangement of pathways and fittings.
	C. Comply with TIA-569-C for pull-box sizing and length of conduit and number of bends between pull points.
	D. Comply with requirements in Division 26 Section "Raceway and Boxes for Electrical Systems" for installation of conduits and wireways.
	E. Install manufactured conduit sweeps and long-radius elbows whenever possible.
	F. Pathway Installation in Communications Equipment Rooms:
	1. Position conduit ends adjacent to a corner on backboard where a single piece of plywood is installed, or in the corner of room where multiple sheets of plywood are installed around perimeter walls of room.
	2. Install cable trays to route cables if conduits cannot be located in these positions.
	3. Secure conduits to backboard when entering room from overhead.
	4. Extend conduits 1T3 inches1T above finished floor.
	5. Install metal conduits with grounding bushings and connect with grounding conductor to grounding system.


	3.04 INSTALLATION OF CABLES
	A. Comply with NECA 1.
	B. General Requirements for Cabling:
	1. Comply with TIA-568-C.2.
	2. Comply with BICSI ITSIM, Ch. 6, "Cable Termination Practices."
	3. Install 110-style IDC termination hardware unless otherwise indicated.
	4. Terminate all conductors; no cable shall contain unterminated elements.  Make terminations only at indicated outlets, terminals, cross-connects, and patch panels.
	5. Cables may not be spliced.  Secure and support cables at intervals not exceeding 1T30 inches1T and not more than 1T6 inches1T from cabinets, boxes, fittings, outlets, racks, frames, and terminals.
	6. Install lacing bars to restrain cables, to prevent straining connections, and to prevent bending cables to smaller radii than minimums recommended by manufacturer.
	7. Bundle, lace, and train conductors to terminal points without exceeding manufacturer's limitations on bending radii, but not less than radii specified in BICSI ITSIM, "Cabling Termination Practices" Chapter.  Use lacing bars and distribution spools.
	8. Do not install bruised, kinked, scored, deformed, or abraded cable.  Do not splice cable between termination, tap, or junction points.  Remove and discard cable if damaged during installation and replace it with new cable.
	9. Cold-Weather Installation:  Bring cable to room temperature before dereeling.  Heat lamps shall not be used for heating.
	10. In the communications equipment room, install a 1T10-foot1T long service loop on each end of cable.
	11. Pulling Cable:  Comply with BICSI ITSIM, Ch. 4, "Pulling Cable."  Monitor cable pull tensions.

	C. UTP Cable Installation:
	1. Comply with TIA-568-C.2.
	2. Do not untwist UTP cables more than 1T½ inch1T from the point of termination to maintain cable geometry.

	D. Optical Fiber Cable Installation:
	1. Comply with TIA-568-C.3.
	2. Cable may be terminated on connecting hardware that is rack or cabinet mounted.

	E. Open-Cable Installation:
	1. Install cabling with horizontal and vertical cable guides in telecommunications spaces with terminating hardware and interconnection equipment.
	2. Suspend UTP cable not in a wireway or pathway, a minimum of 1T8 inches1T above ceilings by cable supports not more than 1T60 inches1T apart.
	3. Cable shall not be run through structural members or in contact with pipes, ducts, or other potentially damaging items.

	F. Group connecting hardware for cables into separate logical fields.
	G. Separation from EMI Sources:
	1. Comply with BICSI TDMM and TIA-569-C recommendations for separating unshielded copper voice and data communication cable from potential EMI sources, including electrical power lines and equipment.
	2. Separation between open communications cables or cables in nonmetallic raceways and unshielded power conductors and electrical equipment shall be as follows:
	a. Electrical Equipment Rating Less Than 2 kVA:  A minimum of 1T5 inches1T.
	b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 1T12 inches1T4T.
	c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 1T24 inches1T.

	3. Separation between communications cables in grounded metallic raceways and unshielded power lines or electrical equipment shall be as follows:
	a. Electrical Equipment Rating Less Than 2 kVA:  A minimum of 1T2-1/2 inches1T.
	b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 1T6 inches1T.
	c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 1T12 inches1T.

	4. Separation between communications cables in grounded metallic raceways and power lines and electrical equipment located in grounded metallic conduits or enclosures shall be as follows:
	a. Electrical Equipment Rating Less Than 2 kVA:  No requirement.
	b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 1T3 inches1T.
	c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 1T6 inches1T.

	5. Separation between Communications Cables and Electrical Motors and Transformers, 5 kVA or HP and Larger:  A minimum of 1T48 inches1T.
	6. Separation between Communications Cables and Fluorescent Fixtures:  A minimum of 1T5 inches1T.


	3.05 FIRESTOPPING
	A. Comply with requirements in Division 07 Section "Penetration Firestopping."Comply with TIA-569-C.
	B. Comply with BICSI TDMM, "Firestopping Systems" Article.

	3.06 GROUNDING
	A. Install grounding according to BICSI TDMM, "Grounding, Bonding, and Electrical Protection" Chapter.
	B. Comply with ANSI-J-STD-607-A.
	C. Locate grounding bus bar to minimize the length of bonding conductors.  Fasten to wall allowing at least 1T2-inch1T clearance behind the grounding bus bar.  Connect grounding bus bar with a minimum No. 4 AWG grounding electrode conductor from groun...
	D. Bond metallic equipment to the grounding bus bar, using not smaller than No. 6 AWG equipment grounding conductor.

	3.07 IDENTIFICATION
	A. Identify system components, wiring, and cabling complying with TIA-606-B.  Comply with requirements for identification specified in Division 26 Section "Identification for Electrical Systems."
	1. Administration Class:  2.
	2. Color-code cross-connect fields and apply colors to voice and data service backboards, connections, covers, and labels.

	B. Comply with requirements in Division 09 Section "Interior Painting" for painting backboards.  For fire-resistant plywood, do not paint over manufacturer's label.
	C. Clearly label all Data Patch Panels via etching, as indicating the Telecommunication Room Number, The Data Patch Panel letter designation and the Data Port Number on the Data Patch Panel Ports 1 through 48. Each Telecommunication Room shall start w...
	D. See Division 27 Section "Communications Horizontal Cabling" for additional identification requirements.  See Evaluations for discussion about TIA standard as it applies to this Section. Paint and label colors for equipment identification shall comp...
	E. Comply with requirements in Division 27 Section "Communications Horizontal Cabling" for cable and asset management software.
	F. Cable Schedule:  Install in a prominent location in each equipment room and wiring closet.  List incoming and outgoing cables and their designations, origins, and destinations.  Protect with rigid frame and clear plastic cover.  Furnish an electron...
	G. Cabling Administration Drawings:  Show building floor plans with cabling administration-point labeling.  Identify labeling convention and show labels for telecommunications closets, backbone pathways and cables, terminal hardware and positions, hor...
	H. Cable and Wire Identification:
	1. Label each cable within 1T4 inches1T of each termination and tap, where it is accessible in a cabinet or junction or outlet box, and elsewhere as indicated.
	2. Each wire connected to building-mounted devices is not required to be numbered at device if color of wire is consistent with associated wire connected and numbered within panel or cabinet.
	3. Exposed Cables and Cables in Cable Trays and Wire Troughs:  Label each cable at intervals not exceeding 1T15 feet1T.
	4. Label each terminal strip and screw terminal in each cabinet, rack, or panel.
	a. Individually number wiring conductors connected to terminal strips and identify each cable or wiring group being extended from a panel or cabinet to a building-mounted device with name and number of particular device as shown.
	b. Label each unit and field within distribution racks and frames.

	5. Identification within Connector Fields in Equipment Rooms and Wiring Closets:  Label each connector and each discrete unit of cable-terminating and connecting hardware.  Where similar jacks and plugs are used for both voice and data communication c...
	6. All fiber optic backbone and copper (inter-building, riser and tie) cables shall be identified AT BOTH ENDS with a designation that identifies where the opposite end of the same cable terminates (e.g. Equipment Room or Telecommunications Room I.D.)...
	7. Each fiber optic termination panel shall be clearly labeled indicating the destination of the cable(s) and the fiber number of each fiber position. The cable identifiers are to be secured to (1) the side and (2) the front cover of the panel enclosu...

	I. Labels shall be preprinted or computer-printed type with printing area and font color that contrasts with cable jacket color but still complies with requirements in TIA-606-B, for the following:
	1. Cables use flexible vinyl or polyester that flexes as cables are bent.


	3.08 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	1. Visually inspect UTP and optical fiber jacket materials for NRTL certification markings.  Inspect cabling terminations in communications equipment rooms for compliance with color-coding for pin assignments, and inspect cabling connections for compl...
	2. Visually inspect cable placement, cable termination, grounding and bonding, equipment and patch cords, and labeling of all components.
	3. Test UTP copper cabling for DC loop resistance, shorts, opens, intermittent faults, and polarity between conductors.  Test operation of shorting bars in connection blocks.  Test cables after termination but not cross-connection.
	a. Test instruments shall meet or exceed applicable requirements in TIA-568-C.2.  Perform tests with a tester that complies with performance requirements in "Test Instruments (Normative)" Annex, complying with measurement accuracy specified in "Measur...

	4. Optical Fiber Cable Tests:
	a. Test instruments shall meet or exceed applicable requirements in TIA-568-C.3.  Use only test cords and adapters that are qualified by test equipment manufacturer for channel or link test configuration.
	b. Link End-to-End Attenuation Tests:
	1) Multimode backbone link measurements:  Test at 850 and 1300 nm in 1 direction according to TIA-526-14-A, Method B, One Reference Jumper.
	a) Attenuation test results for backbone links shall be less than 2.0 dB.  Attenuation test results shall be less than that calculated according to equation in TIA-568-C.3.




	C. Data for each measurement shall be documented.  Data for submittals shall be printed in a summary report that is formatted similar to Table 10.1 in BICSI TDMM, or transferred from the instrument to the computer, saved as text files, and printed and...
	D. Remove and replace cabling where test results indicate that they do not comply with specified requirements.
	E. End-to-end cabling will be considered defective if it does not pass tests and inspections.
	F. Prepare test and inspection reports.
	END OF SECTION 271300



	271500 - COMMUNICATIONS HORIZONTAL CABLING
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. UTP cabling.
	2. Coaxial cable.
	3. Multiuser telecommunications outlet assemblies.
	4. Cable connecting hardware, patch panels, and cross-connects.
	5. Telecommunications outlet/connectors.
	6. Cabling system identification products.
	7. Cable management system.

	B. Related Requirements:
	1. Section 280513 "Conductors and Cables for Electronic Safety and Security" for voice and data cabling associated with system panels and devices.


	1.3 DEFINITIONS
	A. BICSI:  Building Industry Consulting Service International.
	B. Consolidation Point:  A location for interconnection between horizontal cables extending from building pathways and horizontal cables extending into furniture pathways.
	C. Cross-Connect:  A facility enabling the termination of cable elements and their interconnection or cross-connection.
	D. EMI:  Electromagnetic interference.
	E. IDC:  Insulation displacement connector.
	F. LAN:  Local area network.
	G. MUTOA:  Multiuser telecommunications outlet assembly, a grouping in one location of several telecommunications outlet/connectors.
	H. Outlet/Connectors:  A connecting device in the work area on which horizontal cable or outlet cable terminates.
	I. RCDD:  Registered Communications Distribution Designer.
	J. UTP:  Unshielded twisted pair.

	1.4 ADMINISTRATIVE REQUIREMENTS
	A. Coordinate layout and installation of telecommunications cabling with Owner's telecommunications and LAN equipment and service suppliers.
	B. Coordinate telecommunications outlet/connector locations with location of power receptacles at each work area.

	1.5 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	1. For coaxial cable, include the following installation data for each type used:
	a. Nominal OD.
	b. Minimum bending radius.
	c. Maximum pulling tension.


	B. Shop Drawings:
	1. System Labeling Schedules:  Electronic copy of labeling schedules, in software and format selected by Owner.
	2. System Labeling Schedules:  Electronic copy of labeling schedules that are part of the cabling and asset identification system of the software.
	3. Cabling administration drawings and printouts.


	1.6 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For Installer, qualified layout technician, installation supervisor, and field inspector.
	B. Source quality-control reports.
	C. Field quality-control reports.

	1.7 CLOSEOUT SUBMITTALS
	A. Maintenance Data:  For splices and connectors to include in maintenance manuals.
	B. Software and Firmware Operational Documentation:
	1. Software operating and upgrade manuals.
	2. Program Software Backup:  On magnetic media or compact disk, complete with data files.
	3. Device address list.
	4. Printout of software application and graphic screens.


	1.8 QUALITY ASSURANCE
	A. Installer Qualifications:  Cabling Installer must have personnel certified by BICSI on staff.
	1. Layout Responsibility:  Preparation of Shop Drawings by an RCDD.
	2. Installation Supervision:  Installation shall be under the direct supervision of Registered Technician, who shall be present at all times when Work of this Section is performed at Project site.
	3. Testing Supervisor:  Currently certified by BICSI as an RCDD to supervise on-site testing.

	B. Testing Agency Qualifications:  An NRTL.
	1. Testing Agency's Field Supervisor:  Currently certified by BICSI as an RCDD to supervise on-site testing.


	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Test cables upon receipt at Project site.
	1. Test each pair of UTP cable for open and short circuits.



	PART 2 -  PRODUCTS
	2.1 HORIZONTAL CABLING DESCRIPTION
	A. Horizontal cable and its connecting hardware provide the means of transporting signals between the telecommunications outlet/connector and the horizontal cross-connect located in the communications equipment room.  This cabling and its connecting h...
	1. TIA/EIA-568-B.1 requires that a minimum of two (2) telecommunications outlet/connectors be installed for each work area.
	2. Horizontal cabling shall contain no more than one (1) transition point or consolidation point between the horizontal cross-connect and the telecommunications outlet/connector.
	3. Bridged taps and splices shall not be installed in the horizontal cabling.
	4. Splitters shall not be installed as part of the optical fiber cabling.

	B. A work area is approximately 2T100 sq. ft.2T, and includes the components that extend from the telecommunications outlet/connectors to the station equipment.
	C. The maximum allowable horizontal cable length is 2T295 feet2T.  This maximum allowable length does not include an allowance for the length of 2T16 feet2T to the workstation equipment or in the horizontal cross-connect.

	2.2 PERFORMANCE REQUIREMENTS
	A. General Performance:  Horizontal cabling system shall comply with transmission standards in TIA/EIA-568-B.1 when tested according to test procedures of this standard.
	B. Surface-Burning Characteristics:  Comply with ASTM E 84; testing by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.
	1. Flame-Spread Index:  25 or less.
	2. Smoke-Developed Index:  50 or less.

	C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	D. Grounding:  Comply with J-STD-607-A.

	2.3 BACKBOARDS
	A. Backboards:  Plywood, 2T¾ by 48 by 96 inches2T.  Comply with requirements in Section 061000 "Rough Carpentry" for plywood backing panels.

	2.4 UTP CABLE
	A. 5TBasis-of-Design Product5T:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one (1) of the following:
	1. 5TADC5T
	2. 5TBelden Inc5T.
	3. 5TBerk-Tek; a Nexans company5T
	4. 5TCommScope, Inc5T.
	5. 5TDraka Cableteq USA5T.
	6. 5TGenesis Cable Products; Honeywell International, Inc5T.
	7. 5TMohawk; a division of Belden Networking, Inc5T.
	8. 5TSuperior Essex Inc5T.
	9. 5TSYSTIMAX Solutions; a CommScope, Inc. brand5T
	10. 5T3M Communication Markets Division5T
	11. 5TTyco Electronics Corporation; AMP Products5T

	B. Description:  100-ohm, four-pair UTP, formed into 25-pair, binder groups covered with a blue thermoplastic jacket.
	1. Comply with ICEA S-90-661 for mechanical properties.
	2. Comply with TIA/EIA-568-B.1 for performance specifications.
	3. Comply with TIA/EIA-568-B.2, Category 6.
	4. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying with UL 444 and NFPA 70 for the following types:
	a. Communications, General Purpose:  Type CM or CMG.
	b. Communications, Plenum Rated:  Type CMP, complying with NFPA 262.
	c. Communications, Riser Rated:  Type CMR, complying with UL 1666.
	d. Communications, Limited Purpose:  Type CMX.



	2.5 UTP CABLE HARDWARE
	A. 5TBasis-of-Design Product5T:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one (1) of the following:
	1. 5TADC5T
	2. 5TAmerican Technology Systems Industries, Inc5T.
	3. 5TBelden Inc.5T
	4. 5TDynacom Inc5T.
	5. 5THubbell Premise Wiring5T
	6. 5TLeviton Commercial Networks Division5T
	7. 5TMolex Premise Networks; a division of Molex, Inc5T.
	8. 5TPanduit Corp5T.
	9. 5TSiemon Co. (The)5T
	10. 5TTyco Electronics Corporation; AMP Products5T

	B. General Requirements for Cable Connecting Hardware:  Comply with TIA/EIA-568-B.2, IDC type, with modules designed for punch-down caps or tools.  Cables shall be terminated with connecting hardware of same category or higher.
	C. Connecting Blocks:  110-style IDC for Category 6.  Provide blocks for the number of cables terminated on the block, plus twenty-five percent (25%) spare.  Integral with connector bodies, including plugs and jacks where indicated.
	D. Cross-Connect:  Modular array of connecting blocks arranged to terminate building cables and permit interconnection between cables.
	1. Number of Terminals per Field:  One (1) for each conductor in assigned cables.

	E. Patch Panel:  Modular panels housing multiple-numbered jack units with IDC-type connectors at each jack for permanent termination of pair groups of installed cables.
	1. Number of Jacks per Field:  One (1) for each four-pair UTP cable indicated.

	F. Jacks and Jack Assemblies:  Modular, color-coded, eight-position modular receptacle units with integral IDC-type terminals.
	G. Patch Cords:  Factory-made, four-pair cables in 2T36-inch2T lengths; terminated with eight-position modular plug at each end.
	1. Patch cords shall have bend-relief-compliant boots and color-coded icons to ensure Category 6 performance.  Patch cords shall have latch guards to protect against snagging.
	2. Patch cords shall have color-coded boots for circuit identification.


	2.6 COAXIAL CABLE
	A. 5TBasis-of-Design Product5T:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one (1) of the following:
	1. 5TAlpha Wire Company5T
	2. 5TBelden Inc5T.
	3. 5TColeman Cable, Inc5T.
	4. 5TCommScope, Inc5T.
	5. 5TDraka Cableteq USA5T

	B. Cable Characteristics:  Broadband type, recommended by cable manufacturer specifically for broadband data transmission applications.  Coaxial cable and accessories shall have 75-ohm nominal impedance with a return loss of 20 dB maximum from 7 to 80...
	C. RG-6/U:  NFPA 70, Type CATV or CM.
	1. No. 16 AWG, solid, copper-covered steel conductor; gas-injected, foam-PE insulation.
	2. Double shielded with 100 percent aluminum-foil shield and sixty percent (60%) aluminum braid.
	3. Jacketed with black PVC or PE.
	4. Suitable for indoor installations.

	D. NFPA and UL compliance listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying with UL 1655 and with NFPA 70 "Radio and Television Equipment" and "Community Antenna Television and Radio Distribution" Articles.  Type...
	1. CATV Cable:  Type CATV.
	2. CATV Plenum Rated:  Type CATVP, complying with NFPA 262.
	3. CATV Riser Rated:  Type CATVR, complying with UL 1666.
	4. CATV Limited Rating:  Type CATVX.


	2.7 COAXIAL CABLE HARDWARE
	A. 5TBasis-of-Design Product5T:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one (1) of the following:
	1. Emerson Network Power Connectivity Solutions
	2. 5TLeviton Commercial Networks Division5T
	3. 5TSiemon Co. (The)5T

	B. Coaxial-Cable Connectors:  Type BNC, 75 ohms.

	2.8 TELECOMMUNICATIONS OUTLET/CONNECTORS
	A. Jacks:  100-ohm, balanced, twisted-pair connector; four-pair, eight-position modular.  Comply with TIA/EIA-568-B.1.
	B. Workstation Outlets:  Multi-port-connector assemblies mounted in single faceplate.
	1. Plastic Faceplate:  High-impact plastic.  Coordinate color with Section 262726 "Wiring Devices."
	2. For use with snap-in jacks accommodating any combination of UTP, optical fiber, and coaxial work area cords.
	a. Flush mounting jacks, positioning the cord at a 45-degree angle.

	3. Legend:  Machine printed, in the field, using adhesive-tape label or Snap-in, clear-label covers and machine-printed paper inserts.


	2.9 GROUNDING
	A. Comply with requirements in Section 260526 "Grounding and Bonding for Electrical Systems" for grounding conductors and connectors.
	B. Comply with J-STD-607-A.

	2.10 IDENTIFICATION PRODUCTS
	A. Comply with TIA/EIA-606-A and UL 969 for labeling materials, including label stocks, laminating adhesives, and inks used by label printers.
	B. Comply with requirements in Section 260553 "Identification for Electrical Systems."

	2.11 SOURCE QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to evaluate cables.
	B. Factory test UTP cables on reels according to TIA/EIA-568-B.1.
	C. Factory test UTP cables according to TIA/EIA-568-B.2.
	D. Factory-sweep test coaxial cables at frequencies from 5 MHz to 1 GHz.  Sweep test shall test the frequency response, or attenuation over frequency, of a cable by generating a voltage whose frequency is varied through the specified frequency range a...
	E. Cable will be considered defective if it does not pass tests and inspections.
	F. Prepare test and inspection reports.


	PART 3 -  EXECUTION
	3.1 ENTRANCE FACILITIES
	A. Coordinate backbone cabling with the protectors and demarcation point provided by communications service provider.

	3.2 WIRING METHODS
	A. Install cables in pathways and cable trays except within consoles, cabinets, desks, and counters except in accessible ceiling spaces and in gypsum board partitions where unenclosed wiring method may be used.  Conceal pathways and cables except in u...
	1. Install plenum cable in environmental air spaces, including plenum ceilings.

	B. Conceal conductors and cables in accessible ceilings, walls, and floors where possible.
	C. Wiring within Enclosures:
	1. Bundle, lace, and train conductors to terminal points with no excess and without exceeding manufacturer's limitations on bending radii.
	2. Install lacing bars and distribution spools.
	3. Install conductors parallel with or at right angles to sides and back of enclosure.


	3.3 INSTALLATION OF CABLES
	A. Comply with NECA 1.
	B. General Requirements for Cabling:
	1. Comply with TIA/EIA-568-B.1.
	2. Comply with BICSI ITSIM, Ch. 6, "Cable Termination Practices."
	3. Install 110-style IDC termination hardware unless otherwise indicated.
	4. MUTOA shall not be used as a cross-connect point.
	5. Consolidation points may be used only for making a direct connection to telecommunications outlet/connectors:
	a. Do not use consolidation point as a cross-connect point, as a patch connection, or for direct connection to workstation equipment.
	b. Locate consolidation points for UTP at least 2T49 feet2T from communications equipment room.

	6. Terminate conductors; no cable shall contain unterminated elements.  Make terminations only at indicated outlets, terminals, cross-connects, and patch panels.
	7. Cables may not be spliced.  Secure and support cables at intervals not exceeding 2T30 inches2T and not more than 2T6 inches2T from cabinets, boxes, fittings, outlets, racks, frames, and terminals.
	8. Install lacing bars to restrain cables, to prevent straining connections, and to prevent bending cables to smaller radii than minimums recommended by manufacturer.
	9. Bundle, lace, and train conductors to terminal points without exceeding manufacturer's limitations on bending radii, but not less than radii specified in BICSI ITSIM, "Cabling Termination Practices" Chapter.  Install lacing bars and distribution sp...
	10. Do not install bruised, kinked, scored, deformed, or abraded cable.  Do not splice cable between termination, tap, or junction points.  Remove and discard cable if damaged during installation and replace it with new cable.
	11. Cold-Weather Installation:  Bring cable to room temperature before dereeling.  Heat lamps shall not be used for heating.
	12. In the communications equipment room, install a 2T10-foot2T long service loop on each end of cable.
	13. Pulling Cable:  Comply with BICSI ITSIM, Ch. 4, "Pulling Cable."  Monitor cable pull tensions.

	C. UTP Cable Installation:
	1. Comply with TIA/EIA-568-B.2.
	2. Do not untwist UTP cables more than 2T½ inch2T from the point of termination to maintain cable geometry.

	D. Open-Cable Installation:
	1. Install cabling with horizontal and vertical cable guides in telecommunications spaces with terminating hardware and interconnection equipment.
	2. Suspend UTP cable not in a wireway or pathway a minimum of 2T8 inches2T above ceilings by cable supports not more than 2T60 inches2T apart.
	3. Cable shall not be run through structural members or in contact with pipes, ducts, or other potentially damaging items.

	E. Group connecting hardware for cables into separate logical fields.
	F. Separation from EMI Sources:
	1. Comply with BICSI TDMM and TIA-569-B for separating unshielded copper voice and data communication cable from potential EMI sources, including electrical power lines and equipment.
	2. Separation between open communications cables or cables in nonmetallic raceways and unshielded power conductors and electrical equipment shall be as follows:
	a. Electrical Equipment Rating Less Than 2 kVA:  A minimum of 2T5 inches2T.
	b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 2T12 inches2T.
	c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 2T24 inches2T.

	3. Separation between communications cables in grounded metallic raceways and unshielded power lines or electrical equipment shall be as follows:
	a. Electrical Equipment Rating Less Than 2 kVA:  A minimum of 2T2½ inches2T.
	b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 2T6 inches2T.
	c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 2T12 inches2T.

	4. Separation between communications cables in grounded metallic raceways and power lines and electrical equipment located in grounded metallic conduits or enclosures shall be as follows:
	a. Electrical Equipment Rating Less Than 2 kVA:  No requirement.
	b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 2T3 inches2T.
	c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 2T6 inches2T.

	5. Separation between Communications Cables and Electrical Motors and Transformers, 5 kVA or HP and Larger:  A minimum of 2T48 inches2T.
	6. Separation between Communications Cables and Fluorescent Fixtures:  A minimum of 2T5 inches2T.


	3.4 FIRESTOPPING
	A. Comply with TIA-569-B, Annex A, "Firestopping."
	B. Comply with BICSI TDMM, "Firestopping Systems" Article.

	3.5 GROUNDING
	A. Install grounding according to BICSI TDMM, "Grounding, Bonding, and Electrical Protection" Chapter.
	B. Comply with J-STD-607-A.
	C. Locate grounding bus bar to minimize the length of bonding conductors.  Fasten to wall allowing at least 2T2-inch2T clearance behind the grounding bus bar.  Connect grounding bus bar with a minimum No. 4 AWG grounding electrode conductor from groun...
	D. Bond metallic equipment to the grounding bus bar, using not smaller than No. 6 AWG equipment grounding conductor.

	3.6 IDENTIFICATION
	A. Identify system components, wiring, and cabling complying with TIA/EIA-606-A.  Comply with requirements for identification specified in Section 260553 "Identification for Electrical Systems."
	1. Color-code cross-connect fields.  Apply colors to voice and data service backboards, connections, covers, and labels.

	B. Using cable management system software specified in Part 2, develop Cabling Administration Drawings for system identification, testing, and management.  Use unique, alphanumeric designation for each cable and label cable, jacks, connectors, and ter...
	C. Comply with requirements in Section 099123 "Interior Painting" for painting backboards.  For fire-resistant plywood, do not paint over manufacturer's label.
	D. Paint and label colors for equipment identification shall comply with TIA/EIA-606-A for Class 2 level of administration.
	E. Cable Schedule:  Post in prominent location in each equipment room and wiring closet.  List incoming and outgoing cables and their designations, origins, and destinations.  Protect with rigid frame and clear plastic cover.  Furnish an electronic co...
	F. Cable and Wire Identification:
	1. Label each cable within 2T4 inches2T of each termination and tap, where it is accessible in a cabinet or junction or outlet box, and elsewhere as indicated.
	2. Each wire connected to building-mounted devices is not required to be numbered at device if color of wire is consistent with associated wire connected and numbered within panel or cabinet.
	3. Exposed Cables and Cables in Cable Trays and Wire Troughs:  Label each cable at intervals not exceeding 2T15 feet2T.
	4. Label each terminal strip and screw terminal in each cabinet, rack, or panel.
	a. Individually number wiring conductors connected to terminal strips, and identify each cable or wiring group being extended from a panel or cabinet to a building-mounted device shall be identified with name and number of particular device as shown.
	b. Label each unit and field within distribution racks and frames.

	5. Identification within Connector Fields in Equipment Rooms and Wiring Closets:  Label each connector and each discrete unit of cable-terminating and connecting hardware.  Where similar jacks and plugs are used for both voice and data communication c...
	6. Uniquely identify and label work area cables extending from the MUTOA to the work area.  These cables may not exceed the length stated on the MUTOA label.

	G. Labels shall be preprinted or computer-printed type with printing area and font color that contrasts with cable jacket color but still complies with requirements in TIA/EIA-606-A.
	1. Cables use flexible vinyl or polyester that flex as cables are bent.


	3.7 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	1. Visually inspect UTP cable jacket materials for NRTL certification markings. Inspect cabling terminations in communications equipment rooms for compliance with color coding for pin assignments, and inspect cabling connections for compliance with TI...
	2. Visually confirm Category 6, marking of outlets, cover plates, outlet/connectors, and patch panels
	3. Visually inspect cable placement, cable termination, grounding and bonding, equipment and patch cords, and labeling of all components.
	4. Test UTP backbone copper cabling for DC loop resistance, shorts, opens, intermittent faults, and polarity between conductors. Test operation of shorting bars in connection blocks. Test cables after termination but not cross-connection.
	a. Test instruments shall meet or exceed applicable requirements in TIA/EIA-568- B.2. Perform tests with a tester that complies with performance requirements in "Test Instruments (Normative)" Annex, complying with measurement accuracy specified in "Me...

	5. UTP Performance Tests:
	a. Test for each outlet and MUTOA. Perform the following tests according to TIA/EIA-568-B.1 and TIA/EIA-568-B.2:
	1) Wire map.
	2) Length (physical vs. electrical, and length requirements).
	3) Insertion loss.
	4) Near-end crosstalk (NEXT) loss.
	5) Power sum near-end crosstalk (PSNEXT) loss.
	6) Equal-level far-end crosstalk (ELFEXT).
	7) Power sum equal-level far-end crosstalk (PSELFEXT).
	8) Return loss.
	9) Propagation delay.
	10) Delay skew.


	6. Final Verification Tests: Perform verification tests for UTP systems after the complete communications cabling and workstation outlet/connectors are installed.
	a. Voice Tests: These tests assume that dial tone service has been installed. Connect to the network interface device at the demarcation point. Go off-hook and listen and receive a dial tone. If a test number is available, make and receive a local, lo...
	b. Data Tests: These tests assume the Information Technology Staff has a network installed and is available to assist with testing. Connect to the network interface device at the demarcation point. Log onto the network to ensure proper connection to t...


	B. Document data for each measurement.  Data for submittals shall be printed in a summary report that is formatted similar to Table 10.1 in BICSI TDMM, or transferred from the instrument to the computer, saved as text files, and printed and submitted.
	C. End-to-end cabling will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.



	283111 DIGITAL, ADDRESSABLE FIRE-ALARM SYSTEM
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Fire-alarm control unit.
	2. Manual fire-alarm boxes with covers.
	3. System smoke detectors.
	4. System carbon monoxide detectors.
	5. Notification appliances.
	6. Addressable interface device.


	1.3 DEFINITIONS
	A. LED:  Light-emitting diode.
	B. NICET:  National Institute for Certification in Engineering Technologies.

	1.4 SYSTEM DESCRIPTION
	A. Noncoded addressable system, with automatic sensitivity control of certain smoke detectors and multiplexed signal transmission, dedicated to fire-alarm service only.

	1.5 PERFORMANCE REQUIREMENTS
	A. Seismic Performance:  Fire-alarm control unit and raceways shall withstand the effects of earthquake motions determined according to SEI/ASCE 7.
	1. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."


	1.6 SUBMITTALS
	A. General Submittal Requirements:
	1. Submittals shall be approved by authorities having jurisdiction prior to submitting them to Architect.
	2. Shop Drawings shall be prepared by persons with the following qualifications:
	a. Trained and certified by manufacturer in fire-alarm system design.
	b. NICET-certified fire-alarm technician, Level III and/or Level IV minimum.
	c. Licensed or certified by authorities having jurisdiction.


	B. Product Data:  For each type of product indicated.
	C. Shop Drawings:  For fire-alarm system.  Include plans, elevations, sections, details, and attachments to other work.
	1. Comply with recommendations in the "Documentation" Section of the "Fundamentals of Fire Alarm Systems" Chapter in NFPA 72.
	2. Include voltage drop calculations for notification appliance circuits.
	3. Include battery-size calculations.
	4. Include performance parameters and installation details for each detector, verifying that each detector is listed for complete range of air velocity, temperature, and humidity possible when air-handling system is operating.
	5. Include plans, sections, and elevations of heating, ventilating, and air-conditioning ducts, drawn to scale and coordinating installation of duct smoke detectors and access to them.  Show critical dimensions that relate to placement and support of ...
	6. Include voice/alarm signaling-service equipment rack or console layout, grounding schematic, amplifier power calculation, and single-line connection diagram.
	7. Include floor plans to indicate final outlet locations showing address of each addressable device.  Show size and route of cable and conduits.

	D. Delegated-Design Submittal:  For smoke and heat detectors indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.
	1. Drawings showing the location of each smoke and carbon monoxide detector, ratings of each, and installation details as needed to comply with listing conditions of the detector.
	2. Design Calculations:  Calculate requirements for selecting the spacing and sensitivity of detection, complying with NFPA 72.

	E. Qualification Data:  For qualified Installer.
	F. Seismic Qualification Certificates:  For fire-alarm control unit, accessories, and components, from manufacturer.
	1. Basis for Certification:  Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	G. Field quality-control reports.
	H. Operation and Maintenance Data:  For fire-alarm systems and components to include in operation and maintenance manuals.  In addition to items specified in Division 01 Section "Operation and Maintenance Data," include the following:
	1. Comply with the "Records" Section of the "Inspection, Testing and Maintenance" Chapter in NFPA 72.
	2. Provide "Record of Completion Documents" according to NFPA 72 article "Permanent Records" in the "Records" Section of the "Inspection, Testing and Maintenance" Chapter.
	3. Record copy of site-specific software.
	4. Provide "Maintenance, Inspection and Testing Records" according to NFPA 72 article of the same name and include the following:
	a. Frequency of testing of installed components.
	b. Frequency of inspection of installed components.
	c. Requirements and recommendations related to results of maintenance.
	d. Manufacturer's user training manuals.

	5. Manufacturer's required maintenance related to system warranty requirements.
	6. Abbreviated operating instructions for mounting at fire-alarm control unit.
	7. Copy of NFPA 25.

	I. Software and Firmware Operational Documentation:
	1. Software operating and upgrade manuals.
	2. Program Software Backup:  On magnetic media or compact disk, complete with data files.
	3. Device address list.
	4. Printout of software application and graphic screens.


	1.7 QUALITY ASSURANCE
	A. Installer Qualifications:  Personnel shall be trained and certified by manufacturer for installation of units required for this Project.
	B. Installer Qualifications:  Installation shall be by personnel certified by NICET as fire-alarm Level III technician.
	C. Source Limitations for Fire-Alarm System and Components:  Obtain fire-alarm system from single source from single manufacturer.  Components shall be compatible with, and operate as, an extension of existing system. System shall be by the same manuf...
	D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	E. NFPA Certification:  Obtain certification according to NFPA 72

	1.8 SOFTWARE SERVICE AGREEMENT
	A. Comply with UL 864.
	B. Technical Support:  Beginning with Substantial Completion, provide software support for two years.
	C. Upgrade Service:  Update software to latest version at Project completion.  Install and program software upgrades that become available within two years from date of Substantial Completion.  Upgrading software shall include operating system.  Upgra...
	1. Provide 30 days' notice to Owner to allow scheduling and access to system and to allow Owner to upgrade computer equipment if necessary.


	1.9 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Lamps for Strobe Units:  Quantity equal to 10 percent of amount installed, but no fewer than 1 unit.
	2. Smoke Detectors and Heat Detectors:  Quantity equal to 10 percent of amount of each type installed, but no fewer than 1 unit of each type.
	3. Detector Bases:  Quantity equal to 2 percent of amount of each type installed, but no fewer than 1 unit of each type.
	4. Keys and Tools:  One extra set for access to locked and tamper-proofed components.
	5. Audible and Visual Notification Appliances:  One of each type installed.
	6. Fuses:  Two of each type installed in the system.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Fire alarm equipment shall match Town of Glastonbury fire alarm systems.

	2.2 SYSTEMS OPERATIONAL DESCRIPTION
	A. Fire-alarm signal initiation shall be by one or more of the following devices and systems:
	1. Manual stations.
	2. Carbon Monoxide detectors.
	3. Smoke detectors.
	4. Verified automatic alarm operation of smoke detectors.

	B. Fire-alarm signal shall initiate the following actions:
	1. Continuously operate alarm notification appliances.
	2. Identify alarm at fire-alarm control unit.
	3. Transmit an alarm signal to the Town Hall fire alarm system.
	4. Record events in the system memory.

	C. System trouble signal initiation shall be by one or more of the following devices and actions:
	1. Open circuits, shorts, and grounds in designated circuits.
	2. Opening, tampering with, or removing alarm-initiating and supervisory signal-initiating devices.
	3. Loss of primary power at fire-alarm control unit.
	4. Ground or a single break in fire-alarm control unit internal circuits.
	5. Abnormal ac voltage at fire-alarm control unit.
	6. Break in standby battery circuitry.
	7. Failure of battery charging.
	8. Abnormal position of any switch at fire-alarm control unit.

	D. System Trouble and Supervisory Signal Actions:  Initiate notification appliance and annunciate at fire-alarm control unit.

	2.3 FIRE-ALARM CONTROL UNIT
	A. General Requirements for Fire-Alarm Control Unit:
	1. Field-programmable, microprocessor-based, modular, power-limited design with electronic modules, complying with UL 864 and listed and labeled by an NRTL. Unit shall be capable of serving all initiating and notification appliances connected with 20%...
	a. System software and programs shall be held in flash electrically erasable programmable read-only memory (EEPROM), retaining the information through failure of primary and secondary power supplies.
	b. Include a real-time clock for time annotation of events on the event recorder and printer.

	2. Addressable initiation devices that communicate device identity and status.
	a. Smoke sensors shall additionally communicate sensitivity setting and allow for adjustment of sensitivity at fire-alarm control unit.
	b. Temperature sensors shall additionally test for and communicate the sensitivity range of the device.

	3. Addressable control circuits for operation of mechanical equipment.

	B. Alphanumeric Display and System Controls:  Arranged for interface between human operator at fire-alarm control unit and addressable system components including annunciation and supervision.  Display alarm, supervisory, and component status messages...
	1. Annunciator and Display:  Liquid-crystal type, 2 line(s) of 40 characters, minimum.
	2. Keypad:  Arranged to permit entry and execution of programming, display, and control commands and to indicate control commands to be entered into the system for control of smoke-detector sensitivity and other parameters.

	C. Circuits:
	1. Initiating Device, Notification Appliance, and Signaling Line Circuits:  NFPA 72, Class B.
	a. Initiating Device Circuits:  Style B.
	b. Notification Appliance Circuits:  Style Y.
	c. Signaling Line Circuits:  Style 3.
	d. Install no more than 50 addressable devices on each signaling line circuit.

	2. Serial Interfaces:  Two RS-232 ports for printers.

	D. Smoke-Alarm Verification:
	1. Initiate audible and visible indication of an "alarm-verification" signal at fire-alarm control unit.
	2. Activate an NRTL-listed and -approved "alarm-verification" sequence at fire-alarm control unit and detector.
	3. Sound general alarm if the alarm is verified.
	4. Cancel fire-alarm control unit indication and system reset if the alarm is not verified.

	E. Notification Appliance Circuit:  Operation shall sound with an initial alert tone, followed by a pre-recorded emergency voice message of approximately 15 seconds, followed by a repeating alarm “whoop” tone.
	F. Transmission to Remote Alarm Receiving Station:  Automatically transmit alarm, supervisory, and trouble signals to a remote alarm station.
	G. Primary Power:  24-V dc obtained from 120-V ac service and a power-supply module.  Initiating devices, notification appliances, signaling lines, trouble signals, supervisory signals and supervisory and digital alarm communicator transmitters shall ...
	1. Alarm current draw of entire fire-alarm system shall not exceed 80 percent of the power-supply module rating.

	H. Secondary Power:  24-V dc supply system with batteries, automatic battery charger, and automatic transfer switch.
	1. Batteries:  Vented, wet-cell pocket, plate nickel cadmium.

	I. Instructions:  Computer printout or typewritten instruction card mounted behind a plastic or glass cover in a stainless-steel or aluminum frame. Include interpretation and describe appropriate response for displays and signals.  Briefly describe th...

	2.4 MANUAL FIRE-ALARM BOXES
	A. General Requirements for Manual Fire-Alarm Boxes:  Comply with UL 38.  Boxes shall be finished in red with molded, raised-letter operating instructions in contrasting color; shall show visible indication of operation; and shall be mounted on recess...
	1. Single-action mechanism, pull-lever type; with integral addressable module arranged to communicate manual-station status (normal, alarm, or trouble) to fire-alarm control unit.
	2. Equipment shall be rated for operation at 0 F. If this rating cannot be achieved then standard, non-addressable stations shall be utilized and each shall be wired to an addressable module installed in a heated location or heated enclosure.
	3. Station Reset:  Key operated switch.
	4. Furnish all pull stations with outdoor rated non-alarmed Lexan cover.


	2.5 SYSTEM SMOKE DETECTORS
	A. Photoelectric Smoke Detectors:
	1. Detector address shall be accessible from fire-alarm control unit and shall be able to identify the detector's location within the system and its sensitivity setting.
	2. An operator at fire-alarm control unit, having the designated access level, shall be able to manually access the following for each detector:
	a. Primary status.
	b. Device type.
	c. Present average value.
	d. Present sensitivity selected.
	e. Sensor range (normal, dirty, etc.).



	2.6 NOTIFICATION APPLIANCES
	A. General Requirements for Notification Appliances:  Connected to notification appliance signal circuits, zoned as indicated, equipped for mounting as indicated and with screw terminals for system connections. All notification appliances shall be rat...
	1. Combination Devices:  Factory-integrated audible and visible devices in a single-mounting assembly, equipped for mounting as indicated and with screw terminals for system connections.

	B. Horns:  Electric-vibrating-polarized type, 24-V dc; with provision for housing the operating mechanism behind a grille.  Comply with UL 464.  Horns shall produce a sound-pressure level of 90 dBA, measured 5T10 feet5T from the horn, using the coded ...
	C. Visible Notification Appliances:  Xenon strobe lights comply with UL 1971 and ADA, with clear or nominal white polycarbonate lens mounted on an aluminum faceplate.  The word "FIRE" is engraved in minimum 5T1-inch5T high letters on the lens.
	1. Rated Light Output: 15/30/75/110 cd, selectable in the field.
	2. Mounting:  Wall mounted unless otherwise indicated.
	3. For units with guards to prevent physical damage, light output ratings shall be determined with guards in place.
	4. Flashing shall be in a temporal pattern, synchronized with other units.
	5. Strobe Leads:  Factory connected to screw terminals.
	6. Mounting Faceplate:  Factory finished, red.


	2.7 ADDRESSABLE INTERFACE DEVICE
	A. Description:  Microelectronic monitor module, NRTL listed for use in providing a system address for alarm-initiating devices for wired applications with normally open contacts.
	B. Integral Relay:  Capable of providing a direct signal to elevator controller to initiate elevator recall, to circuit-breaker shunt trip for power shutdown and other functions as required.


	PART 3 -  EXECUTION
	3.1 EQUIPMENT INSTALLATION
	A. Comply with NFPA 72 for installation of fire-alarm equipment.
	B. Equipment Mounting:  Install fire-alarm control unit on wall with tops of cabinets not more than 5T72 inches5T above the finished floor.  Install control unit in electrical room unless otherwise coordinated with Owner.
	C. Smoke Detector Spacing:
	1. Smooth ceiling spacing shall not exceed 5T30 feet5T.
	2. Spacing of detectors for irregular areas, for irregular ceiling construction, and for high ceiling areas shall be determined according to Appendix A in NFPA 72.
	3. HVAC:  Locate detectors not closer than 5T3 feet5T from air-supply diffuser or return-air opening.
	4. Lighting Fixtures:  Locate detectors not closer than 5T12 inches5T from any part of a lighting fixture.

	D. Remote Status and Alarm Indicators:  Install near each smoke detector and each sprinkler water-flow switch and valve-tamper switch that is not readily visible from normal viewing position.
	E. Audible Alarm-Indicating Devices:  Install not less than 5T6 inches5T below the ceiling.  Install bells and horns on flush-mounted back boxes with the device-operating mechanism concealed behind a grille.
	F. Visible Alarm-Indicating Devices:  Install adjacent to each alarm bell or alarm horn and at least 5T6 inches5T below the ceiling.
	G. Annunciator:  Install with top of panel not more than 5T72 inches5T above the finished floor.

	3.2 CONNECTIONS
	A. Make addressable connections with a supervised interface device to the following devices and systems.  Install the interface device less than 5T3 feet5T from the device controlled.  Make an addressable confirmation connection when such feedback is ...
	B. All fire alarm system wire and cable shall be installed in a dedicated conduit system.

	3.3 IDENTIFICATION
	A. Identify system components, wiring, cabling, and terminals.  Comply with requirements for identification specified in Division 26 Section "Identification for Electrical Systems."
	B. Install framed instructions in a location visible from fire-alarm control unit.

	3.4 GROUNDING
	A. Ground fire-alarm control unit and associated circuits; comply with IEEE 1100.  Install a ground wire from main service ground to fire-alarm control unit.

	3.5 FIELD QUALITY CONTROL
	A. Field tests shall be witnessed by authorities having jurisdiction.
	B. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.
	C. Perform tests and inspections.
	1. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	D. Tests and Inspections:
	1. Visual Inspection:  Conduct visual inspection prior to testing.
	a. Inspection shall be based on completed Record Drawings and system documentation that is required by NFPA 72 in its "Completion Documents, Preparation" Table in the "Documentation" Section of the "Fundamentals of Fire Alarm Systems" Chapter.
	b. Comply with "Visual Inspection Frequencies" Table in the "Inspection" Section of the "Inspection, Testing and Maintenance" Chapter in NFPA 72; retain the "Initial/Reacceptance" column and list only the installed components.

	2. System Testing:  Comply with "Test Methods" Table in the "Testing" Section of the "Inspection, Testing and Maintenance" Chapter in NFPA 72.
	3. Test audible appliances for the public operating mode according to manufacturer's written instructions.  Perform the test using a portable sound-level meter complying with Type 2 requirements in ANSI S1.4.
	4. Test audible appliances for the private operating mode according to manufacturer's written instructions.
	5. Test visible appliances for the public operating mode according to manufacturer's written instructions.
	6. Factory-authorized service representative shall prepare the "Fire Alarm System Record of Completion" in the "Documentation" Section of the "Fundamentals of Fire Alarm Systems" Chapter in NFPA 72 and the "Inspection and Testing Form" in the "Records...

	E. Reacceptance Testing:  Perform reacceptance testing to verify the proper operation of added or replaced devices and appliances.
	F. Fire-alarm system will be considered defective if it does not pass tests and inspections.
	G. Prepare test and inspection reports.
	H. Maintenance Test and Inspection:  Perform tests and inspections listed for weekly, monthly, quarterly, and semiannual periods.  Use forms developed for initial tests and inspections.
	I. Annual Test and Inspection:  One year after date of Substantial Completion, test fire-alarm system complying with visual and testing inspection requirements in NFPA 72.  Use forms developed for initial tests and inspections.

	3.6 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain fire-alarm system.



	312000 EARTH MOVING FOR SITE AND STRUCTURES ( Brian Nereson 12-18-15) 100%
	321314-Site Cast-In-Place Concrete 100%
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions, and other Division 1 Specification Sections, apply to this Section.

	1.2 DESCRIPTION OF THE WORK
	A. Provide all facilities, labor, materials, tools, equipment, appliances, transportation, supervision, and related work necessary to complete the Work specified in this section, and as shown on the Drawings.
	B. The Work of this section includes site cast-in-place concrete, including but not necessarily limited to, equipment base concrete slabs, and fence post footings.

	1.3 RELATED SECTIONS
	A. Carefully examine all of the Contract Documents for requirements, which affect the Work in this section.  Other specification sections, which directly relate to the Work of this section include, but are not limited to, the following:
	1. Section 312000 “Earth Moving”


	1.4 QUALITY ASSURANCE
	A. Unless otherwise specified, work and materials for construction of concrete walks shall conform to ACI 316R.  Other cast-in-place concrete shall conform to ACI 301.
	B. Paving work, base course, etc., shall be done only after excavation and construction work, which might injure them, has been completed.  Damage caused during construction shall be repaired before acceptance.
	C. Existing paving areas shall, if damaged or removed during course of this project, be replaced under this section of the specification.  Workmanship and materials for such repair and replacement, except as otherwise noted, shall match as closely as ...
	D. Pavement, base, or subbase shall not be placed on a muddy or frozen subgrade.
	E. Dimensions, locations, and details of equipment pads, anchors, supports, and similar features indicated on the Drawings are approximate.  Manufacturer’s approved shop drawings of equipment to be supported, anchored, or contained thereby shall be co...

	1.5 SUBMITTALS
	A. For each type of specially furnished concrete provide a description of methods and the sequence of placement.
	B. Submit manufacturer’s product data for the following:
	1. Form release agent.
	2. Preformed joint filler.

	C. Submit samples of the following:
	1. Preformed joint filler.


	1.6 TESTING
	A. The Owner will retain and pay for the services of a State approved laboratory to perform all concrete testing and inspections in accordance with applicable ASTM standards.
	B. Tests will be required to determine whether the concrete being produced complies with the standard of quality and strength as specified.
	C. Additional Tests:  The Contractor may have the testing service make additional tests of in-place concrete when test results indicate that specified concrete strengths and other characteristics have not been attained.  The testing inspection agency ...
	D. Concrete Replacement: Failure of any test or to follow proper installation procedures will require that the concrete be removed and properly replaced by the Contractor at their own expense.


	PART 2 -  PRODUCTS
	2.1 AGGREGATE BASE COURSE
	A. Material for aggregate base course shall be well-graded, granular, free-draining gravel compacted to ninety-five percent (95%) of optimum density.  Material shall have at least ninety-five percent (95%) passing a 1½ inch sieve and not more than eig...

	2.2 STEEL REINFORCEMENT
	A. Steel reinforcing bars shall conform to ASTM A 615.
	1. Bars employed as reinforcement shall be the deformed type.
	2. Bars employed as dowels shall be hot-rolled plain rounds.
	3. Unless otherwise indicated on the Drawings, reinforcing bars shall be Grade 60.

	B. Welded wire fabric reinforcement shall conform to the applicable requirements of ASTM A 185-02.  Fabric reinforcement shall be furnished in flat sheets.  Fabric reinforcement in rolls will not be permitted.

	2.3 PORTLAND CEMENT CONCRETE
	A. Portland cement concrete for pavements, walks, and slabs shall be the air-entrained type with a maximum water/cement ratio of 5.0 conforming to ACI 316R.  Minimum compressive strength at twenty-eight (28) days shall be 4,000 psi.  Other cast-in-pla...
	1. Concrete shall be the air-entrained type conforming to ASTM C94.  Air content by volume shall be six percent (6%), and shall be tested in accordance with ASTM C 231-04.  No antifreeze or other admixtures are permitted.
	2. Concrete slump shall be no less than 2 inches nor greater than 4 inches, determined in accordance with ASTM C 143.
	3. Cement shall be Portland cement, conforming to ASTM C 150-04, Type I or II. Only one (1) color of cement, all of the same manufacturer, shall be used for the Work.  Type III cement shall be used only with the prior approval of the Owner’s represent...
	4. Fine and coarse aggregates shall conform to ASTM C 33-03.
	5. Concrete shall contain a water reducing agent to minimize cement and water content of the concrete mix at the specified slump.  Water reducing agent shall conform to ASTM C 494.
	6. No calcium chloride or admixtures containing calcium chloride shall be added to the concrete.  No admixtures other than those specified shall be used in the concrete without the specific written permission of the Owner’s representative in each case.
	7. The concrete mix shall be designed by a licensed Professional Engineer to meet project design conditions.
	8. Retempering of concrete will not be allowed.
	9. Use latex or acrylic bonding agents when placing new concrete against existing concrete.


	2.4 CURING MATERIALS FOR UNCOLORED CONCRETE
	A. Curing shall be by moist curing (preferred) or by use of curing compound.
	B. Curing paper shall be nonstaining, fiber reinforced laminated Kraft bituminous product conforming to ASTM C 171-03.  4-mil polyethylene sheeting may be substituted for curing paper.
	C. Curing compound shall be a resin-base, white pigmented compound conforming to ASTM C 309-03, Type 2.
	D. Sodium Silicate curing compounds shall be used where required by the weather, approved construction schedules and construction that is not adaptable to damp curing.
	E. Curing compounds shall contain a fugitive dye or when hot weather conditions dictate, a fugitive heat reflecting pigment.

	2.5 EXPANSION JOINTS
	A. Expansion joint filler shall be preformed, non-bituminous type joint filler conforming to ASTM D 1752-04a, or preformed, bituminous type joint filler conforming to D 1751-04.
	1. Premolded filler shall be one (1) piece for the full depth and width of the joint leaving a sealant recess as indicated.
	2. Use of multiple pieces of lesser dimensions to make up required depth and width of joint will not be permitted.
	3. Except as otherwise noted on the Drawings, joint filler shall be ½ inch thick.

	B. Expansion joints shall receive joint backer rod and shall be sealed with joint sealant.

	2.6 BOND BREAKER
	A. Bond breaker shall be asphalt felt conforming to ASTM D 2626-04, Type I or 6-mil polyethylene sheeting.

	2.7 FORMS
	A. Cylindrical Forms:  Sonotube Fibre Forms, wax-impregnated strippable forms or ABS or PVC plastic reusable forms.
	B. Forms for Exposed Finish:  Plywood, metal, metal-framed plywood faced, or other acceptable panel materials.  Plywood shall be APA Ref. 1 B-B (Concrete Form), Class I Exterior Grade plywood or B-B or A-C Class I high density overlay concrete form pl...
	C. Forms for Unexposed Finish:  Plywood, lumber or metal, with lumber dressed on at least two (2) edges and one (1) side.
	D. Form Ties:  Provide prefabricated, adjustable length galvanized steel snap-off ties, with brackets, cones, cornerlocks and other accessories as necessary.
	E. Form Release Agent:  Commercial formulation compounds that will not bond with, stain or adversely affect concrete.
	F. Forms shall be true to line and free from warp, and shall be of sufficient strength, when staked, to resist the pressure of the concrete without springing.  Form work shall be designed so that sections may be fastened together to prevent vertical o...


	PART 3 -  EXECUTION
	3.1 GENERAL
	A. All permanent sidewalks shall be poured concrete.  If temporary walks are required, bituminous concrete may be used.
	B. No concrete walks shall be poured after 12 noon unless a guard is visibly stationed nearby to prevent graffiti.  The Contractor shall be responsible for replacing any sidewalk with graffiti if he/she fails to provide adequate protection from graffiti.
	C. The Owner’s standard for sidewalk is 5 feet wide, unless otherwise shown or noted on the drawings, constructed of 4000 psi air entrained concrete reinforced with 6 x 6 – #6 welded, plain, cold-drawn steel wire fabric. Walk surface shall have a fine...
	D. Where sidewalks intersect, the Contractor shall provide a 3’–6” radius at the intersection corners.

	3.2 PREPARATION OF SUBGRADE
	A. Areas to be paved will be compacted and brought to subgrade elevation under Section 312000 “Earth Moving”, before work of this section is performed.  Final fine grading, and compaction of areas to receive paving, as required to form a firm, uniform...
	B. Existing subgrade material, which will not readily compact as required, shall be removed and replaced with satisfactory materials.  Additional materials needed to bring subgrade to required line and grade and to replace unsuitable material removed ...
	C. Subgrade of areas to be paved shall be recompacted as required to bring the top 8 inches of material, immediately below the gravel base course, to a compaction at optimum moisture of at least ninety-five percent (95%) of maximum density, as determi...
	D. Excavation required in pavement subgrade shall be completed before fine grading and final compaction of subgrade are performed.  Where excavation must be performed in completed subgrade, subbase, base, or pavement, subsequent backfill and compactio...
	E. Areas being graded or compacted shall be kept shaped and drained during construction.  Ruts greater than, or equal to, 2 inches deep in subgrade, shall be graded out, reshaped as required, and recompacted before placing pavement.
	F. Materials shall not be stored or stockpiled on subgrade.
	G. Disposal of debris and other material excavated under this section, and material unsuitable for, or in excess of requirements for, completing work of this section shall be disposed of off-site.
	H. Prepared subgrade shall be inspected and approved by the Owner’s representative before installation of the gravel base course.  Disturbance to subgrade caused by inspection procedures shall be repaired under this Section of the Specification.

	3.3 AGGREGATE BASE COURSE
	A. Aggregate base course for concrete paving and the spreading, grading, and compaction methods employed shall conform to the standard requirements for usual base course of this type for first class roadwork.
	B. Width of base course shall be greater than or equal to the width of pavement surface, if continuous lateral support is provided during rolling.  The width of base course shall extend at least two times (2x) base thickness beyond the edge of the cou...
	C. Aggregate shall be applied in lifts less than or equal to 6 inches thick, compacted measure.  Each lift shall be separately compacted to specified density.
	1. Material shall be placed adjacent to wall, manhole, catch basin, and other structures only after they have been set to required grade and level.
	2. Rolling shall begin at the sides and progress to the center of crowned areas, and shall begin on the low side and progress toward the high side of sloped areas.  Rolling shall continue until material does not creep or wave ahead of roller wheels.
	3. Surface irregularities, which exceed ½ inch, as measured by means of a 10-foot long straightedge, shall be replaced and properly recompacted.

	D. Base course shall be compacted at optimum moisture content to not less than ninety-five percent (95%) of maximum density as determined by ASTM D 1557-02.
	E. Subgrade and base course shall be kept clean and uncontaminated.  Less select materials shall not be permitted to become mixed with gravel.  Materials spilled outside pavement lines shall be removed and the area repaired.
	F. Portions of subgrade, or of construction above, which become contaminated, softened, or dislodged by the passing of traffic, or otherwise injured, shall be cleaned, replaced, or otherwise repaired to conform to the requirements of this specificatio...

	3.4 STEEL REINFORCEMENT
	A. Before being placed in position, reinforcing for reinforced concrete shall be thoroughly cleaned of loose mill and rust scale, dirt, ice, and other foreign material, which may reduce the bond between the concrete and reinforcing.  Where there is a ...
	B. Any bar showing cracks after bending shall be discarded.
	C. Unless otherwise indicated on the Drawings, reinforcing shall extend within 2 inches of formwork and expansion joints.  Reinforcing shall continue through control joints.  Adjacent sheets of fabric reinforcing shall lap 6 inches.
	D. After forms have been coated with form release agents, but before concrete is placed, reinforcing steel anchors shall be securely wired in the exact position called for, and shall be maintained in that position until concrete is placed and compacte...
	E. Welded wire fabric and reinforcing bars shall be elevated off gravel base by use of metal chair supports or approved equal.

	3.5 CONCRETE PAVING
	A. Paving mix, equipment, methods of mixing and placing, and precautions to be observed as to weather, condition of base etc., shall meet the requirements of ACI 316R.  Pavement shall be constructed in accordance with the Drawings.
	B. The Owner’s representative shall be notified of concrete placement sufficiently in advance of start of operation to allow their representative to complete preliminary inspection of the Work, including subgrade, forms, and reinforcing steel, if used.
	C. Normal concrete placement procedures shall be followed.  Concrete shall arrive at the job site in a timely manner so that no additional water will be required to produce the desired slump.  When conditions develop that require the addition of water...
	D. Work shall not be performed during rainy weather or when temperature is less than 40(F (4.4(C).
	E. Adjacent work, etc., shall be protected from stain and damage during entire operation.  Damaged and stained areas shall be replaced or repaired to equal their original conditions.
	F. Existing concrete, earth, and other water-permeable material against which new concrete is to be placed shall be thoroughly damp when concrete is placed.  There shall be no free water on surface.
	G. Concrete, which has set, or partially set before placement shall not be employed. Retempering of concrete will not be permitted.
	H. Concrete shall be thoroughly spaded and tamped to secure a solid and homogeneous mass, thoroughly worked around reinforcement and into corners of forms.
	I. When joining fresh concrete to concrete which has attained full set, the latter shall be cleaned of foreign matter, and mortar scum and laitance shall be removed by chipping and washing.  Clean, roughened base surface shall be saturated with water,...

	3.6 PLACING CAST-IN-PLACE CONCRETE
	A. Before placing concrete, forms and the space to be occupied by the concrete shall be thoroughly cleaned, and reinforcing steel and embedded metal shall be free from dirt, oil, mill scale, loose rust, paint, and other material which might tend to re...
	B. Existing concrete, earth, and other water-permeable material against which new concrete is to be placed and shall be thoroughly damp when concrete is placed.  There shall be no free water on the surface.
	C. Concrete, which has set, or partially set, before placement shall not be employed.
	D. Concrete shall be thoroughly spaded and tamped to secure a solid and homogeneous mass, thoroughly worked around reinforcement and into corners of forms.
	E. When joining fresh concrete to concrete which has attained full set, the latter shall be cleaned of foreign matter, and mortar scum and laitance shall be removed by chipping and washing.  Clean, roughened base surface shall be saturated with water,...

	3.7 FINISHING
	A. Concrete flatwork surfaces shall be screened off and finished true to line and grade, and free of hollows and bumps.  Surface shall be dense, smooth, and at exact level and slope required.
	1. Finished concrete surface for concrete subbase shall be woodfloated to a slightly rough surface.  Surface shall not deviate more than ¼ inch in 10 feet.
	2. Finished concrete surface for concrete pavement, walks, and pads shall be wood-floated and steel troweled to a smooth surface.  Surface shall not deviate more than 1/8 inch in 10 feet.

	B. Unless otherwise indicated, horizontal surfaces of concrete surfaces, which will be exposed, shall be given a light broomed finish, with direction of grooves in concrete surface perpendicular to length of concrete band, slab or pad.  After concrete...
	C. Immediately following finishing operations, arises at edges and both sides of expansion joints shall be rounded to a ¼ inch radius.  Control joints to be tooled shall be scored into slab surface with scoring tool.  Adjacent edges of control joint s...
	D. Where finishing is performed before the end of the curing period, concrete shall not be permitted to dry out, and shall be kept continuously moist from time of placing until end of curing period, or until curing membrane is applied.

	3.8 CURING
	A. It is essential that concrete be kept continuously damp from time of placement until the end of the specified curing period.  It is equally essential that water not be added to the surface during floating and troweling operations, and not earlier t...
	B. Concrete surfaces shall be cured by completely covering them with curing paper or an application of a curing compound.
	1. Concrete cured using waterproof paper shall be completely covered with paper with seams lapped and sealed with tape.  Concrete surface shall not be allowed to become moistened between twenty-four (24) and thirty-six (36) hours after placing concret...
	2. If concrete is cured with a curing compound, the compound shall be applied at a rate of 200 square feet per gallon, in two (2) applications perpendicular to each other.
	3. Curing period shall be seven (7) days minimum.

	C. Only if additional protection is absolutely required, the surface should remain uncovered for at least four (4) days, after which time new and unwrinkled non-staining reinforced waterproof Kraft curing paper may be used.

	3.9 EXTERIOR SLABS-ON-GRADE
	A. Paving mix, equipment, methods of mixing and placing, and precautions to be observed as to weather, condition of base etc., shall meet the requirements of ACI 316R for any concrete paving in similar conditions.
	B. Normal concrete placement procedures shall be followed.  Concrete shall arrive at the job site in a timely manner so that no additional water will be required to produce the desired slump.  When conditions develop that require the addition of water...

	3.10 EXPANSION JOINTS
	A. Expansion joints shall be ½ inch wide and shall be as located on the Drawings.  Expansion joint shall be troweled in the concrete to required width with preformed joint filler in place.  Joint filler shall extend the full depth of the slab.  Joint ...
	1. For concrete walks, pavements, and pads, depth of joint filler shall be as required to form a 1¼ inch deep sealant and back rod recess below finished concrete surface.


	3.11 CONTROL JOINTS
	A. Unless otherwise indicated, control joints shall be tooled into the concrete slab, with 3-inch wide border and toweled edges, in the pattern indicated on the Drawings, or every 10-foot o.c. maximum.  Joint shall be made after concrete is finished a...
	B. Scoring shall cut into slab surfaces at least 1 inch, but in no case not less than twenty-five percent (25%) of slab depth.

	3.12 COLD WEATHER CONCRETING
	A. Materials for concrete shall be heated for concrete, which is mixed, placed or cured when the mean daily temperature is below 40(F or is expected to fall below 40(F within seventy-two (72) hours.  The concrete, after placement, shall be protected b...
	B. Details of handling and protecting concrete during freezing weather shall be subject to the approval and direction of the Owner’s representative.  Procedures shall be in accordance with provisions of ACI 306R.

	3.13 HOT WEATHER CONCRETING
	A. Concrete just placed shall be protected from the direct rays of the sun and the forms and reinforcement just prior to placement shall be sprinkled with cold water. Every effort shall be made to minimize delays that will result in excessive mixing o...
	B. During periods of excessively hot weather (95(F, or above), ingredients in the concrete shall be cooled insofar as possible and cold mixing water shall be used to maintain the temperature of the concrete at permissible levels all in accordance with...
	C. Temperature records shall be maintained throughout the period of hot weather giving air temperature, general weather conditions (calm, windy, clear, cloudy, etc.) and relative humidity.  Records shall include checks on temperature of concrete as de...

	3.14 PROTECTION OF CONCRETE SURFACES
	A. Concrete surface shall be protected from traffic or damage until surfaces have hardened sufficiently.  If necessary, ½ inch thick plywood sheets shall be used to protect the exposed surface.
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