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CONTRACT SPECIFICATIONS 
FOR
CITY OF CARROLLTON, TEXAS
REQUEST FOR PROPOSAL FOR CARROLLTON

CITY HALL RESTROOM RENOVATION

RFP #15-036
BID CLOSING DATE:

WEDNESDAY, SEPTEMBER 23, 2015 @ 2:00 PM
______________________________________________________
PRE-BID MEETING (NON-MANDATORY)
TUESDAY, SEPTEMBER 15, 2015 @ 1:30PM
CARROLLTON CITY HALL, SECOND FLOOR

BRIEFING ROOM

1945 E. JACKSON ROAD, CARROLLTON TX 
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NOTICE TO BIDDERSPRIVATE 

Request for Proposals will be received by the city of Carrollton, Carrollton, Texas, at the office of Vince Priolo, Purchasing Manager, City Hall Building, 1945 E. Jackson Road, Carrollton, Texas 75006-1790 until the hour 2:00 PM on the 23rd day of September, 2015 at which time bids duly delivered and submitted will be considered for supplying the following:

RFP FOR CITY HALL RESTROOM REMODEL
BID # 15-036
The submitted bids will be publicly opened on Wednesday, September 23, 2015 @ 2:00 PM at the place designated for the submission of bids. 

The term RFP and BID are used as interchangeable terms in this document. 

The successful Bidder must furnish a Payment Bond in the amount of 100% of the contract price from an approved Surety Company holding a permit from the State of Texas, to act as Surety and acceptable (according to the latest list of companies holding certificates of approval by the State Board of Insurance under 7.19-1 of the Texas Insurance Code).  The successful bidder must also be able to show evidence that it is authorized to do business in the State of Texas prior to executing the contract.

All blanks on the Bid Form must be completed and all subtotal and total prices must be stated in both script and figures where indicated.  The Owner reserves the right to reject any or all bids and to waive formalities.  In case of ambiguity or lack of clearness in stating the price in the bids the Owner reserves the right to consider the most advantageous construction thereof, or to reject the bid.  Unreasonable or unbalanced unit price will be considered sufficient cause of rejection of any bid or bids.  

Bidders shall have performed similar scope of work within the past three years.  Bidders are expected to inspect the site of the work and to inform themselves regarding local conditions and conditions under which the work is to be done.  Attention is called to the provisions of the Acts of the 43rd Legislature of the State of Texas and subsequent amendments concerning the wage scale and payment of prevailing wages specified.  Prevailing wage rate will be established by the City of Carrollton for this project.  All bidders must comply with the rules and regulations for the Americans with Disabilities Act of 1990.

Instructions to Bidders, Proposal Forms, Specifications, Plans and Contract Documents may be examined without charge at the office of the Purchasing Manager, City Hall, 1945 E. Jackson Road, Carrollton, Texas 75006-1790.

Any bid received after stated closing time will be returned unopened. If bids are sent by mail to the Purchasing Manager, the bidder shall be responsible for actual delivery of the bid to the Purchasing Manager before the advertised date and hour for opening of bids.  If mail is delayed by the postal service, courier service, or in the internal mail system of the city of Carrollton beyond the date and hour set for the bid opening, bids thus delayed will not be considered and will be returned unopened.  

Information concerning the bid specifications may be submitted in writing to Carl Shelton, Carrollton Facilities Director, at carl.shelton@cityofcarrollton.com. All emails to Carl should also copy Vince Priolo below.  

Information on the bid process/procedures may be obtained from Vince C. Priolo, Purchasing Manager at (972) 466-3115 or vince.priolo@cityofcarrollton.com. 

Until the final award by the city of Carrollton, said City reserves the right to reject any and/or all bids, to waive technicalities, to re-advertise, to proceed otherwise when the best interests of said City will be realized hereby.  Bids will be submitted sealed and plainly marked with the date and time of opening.

The city of Carrollton Municipal Building is wheelchair accessible.  For accommodations or sign interpretive services needed for bid openings, please contact the Purchasing Office 48 hours in advance at (972) 466-3105.

                                     

City of Carrollton, Texas
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Vince C. Priolo






Purchasing Manager
Publication Dates:
Sunday, September 6, 2015
Sunday, September 13, 2015 

Closing Date:

Wednesday, September 23, 2015 @ 2:00 PM
Pre-Bid Meeting:
Tuesday, September 15, 2015 @ 1:30PM




Carrollton City Hall Briefing Room, Second Floor




1945 E. Jackson Road




Carrollton, TX 75006

PROPOSAL OF BIDDERSPRIVATE 

The term RFP and BID are used as interchangeable terms in this document. 

The following bid is made for furnishing the materials/services for the city of Carrollton, Texas.

The undersigned declares that the amount and nature of the materials/services to be furnished is understood and that the nature of this bid is in strict accordance with the conditions set forth and is a part of this bid, and that there will at no time be a misunderstanding as to the intent of the specifications or conditions to be overcome or pleaded after the bids are opened.

The undersigned, in submitting this bid, represents that they are an equal opportunity employer, and will not discriminate with regard to race, religion, color, national origin, age or sex in the performance of this contract.

The undersigned hereby proposes to furnish the items on, F.O.B. Carrollton, Texas, freight pre-paid at the unit prices quoted herein after notice of bid award.

The undersigned affirms that they are duly authorized to execute this contract that this company, corporation, firm, partnership or individual and has not prepared this bid in collusion with any other bidder, and that the contents of this bid as to prices, terms or conditions of said bid have not been communicated by the undersigned nor by any employee or agent to any other person engaged in this type of business prior to the official opening of this type of business prior to the official opening of this bid.

RFP For Carrollton City Hall Restroom Remodel
RFP #15-036




Please provide a copy of your company’s W-9

Respectfully Submitted,





SIGNATURE








DATE




PRINTED NAME






TITLE

COMPANY NAME





CONTACT PERSON (Must have knowledge of Bid)

BILLING ADDRESS


STREET

CITY

STATE
 
ZIP

MAILING ADDRESS


STREET

CITY

STATE
 
ZIP

PHONE NUMBER
 (metro/toll free)


FAX NUMBER


E-MAIL ADDRESS

NO BID:
If response is not received in the form of a “Bid” or “No Bid” bidder will be removed from bid list.  Please give a specific reason as to why you are unable to bid, i.e.: we do not sell the required product/service.

No bids may be faxed to: 972-389-9557
__________________________________________________________________________
PROJECT SUMMARY
This Request For Proposal is for the restroom renovations for all restrooms at Carrollton City Hall located at 1945 E. Jackson Road, Carrollton, TX 75006. There are a total of six (6) restrooms at City Hall and they are located in the basement hallway, Dispatch (basement), first floor lobby, second floor lobby, City Manager’s office (2nd floor), and Finance area (1st floor).  
The project estimate for this work is $225,000 but this amount is dependent on the bid proposals received. 

Evaluation Procedures

Proposal Evaluation Criteria

Proposals will be evaluated after the bid opening, and staff will be contacting references provided by proposers, as well as utilizing the City’s own experience with proposers in determining quality of service and applicable experience.

1.
Complete Price:  50 points, maximum (price to include all material and labor plus bonds for turn-key product).

2.
Experience in restroom remodels and with municipal work: 30 points, maximum (proposer is to furnish information of similar work performed within the past five years, including current contact information)
3.
Number of days to complete:  10 points, maximum (proposer is to state turnkey installation date as number of calendar days to complete project after receipt of order.

4.
Contractor Financial Strength: 10 points, maximum. Please submit any information on this point and this may be requested on a select basis after the bid opening. 

Total 100 points

CONTRACTOR’S BID BOND 

KNOW ALL MEN BY THESE PRESENTS,

That we , 





 Principal, and             




, a corporation duly organized under the laws of the State of           , and authorized to issue surety bonds in the State of Texas, Surety herein, are held and firmly bound unto the City of Carrollton, owner, in the sum of            5% of amount bid                 dollars ($                                   ) for the payment of which sum we will bind ourselves, our heirs, executors, administrators, successors, and assigns, jointly and severally, firmly by these presents.

WHEREAS, Principal has submitted or is about to submit a bid to Owner on a contract for

RFP #15-036
CARROLLTON CITY HALL RESTROOM REMODEL
NOW, THEREFORE, if the Owner shall accept the bond of the Principal and the Principal shall enter into a contract with the Owner in accordance with the terms of such bid, and give such bond or bonds as may be specified in the bidding or contract documents with good and sufficient surety for the faithful performance of such contract and for the prompt payment of labor and material furnished in the prosecution thereof, or in the event of the failure of the Principal to enter such contract and give such bond or bonds, then this obligation shall be null and void, otherwise to remain in full force and effect and the amount hereof shall be paid to and retained by Owner as liquidated damages for Principal’s failure to do so.

IN WITNESS WHEREOF, this instrument has been executed by the duly authorized representatives of the Principal and the Surety.

Signed and sealed this                         day of                                                 , 2015.

	 
	

	Principal

	By:
	

	Title:
	

	
	
	
	


                                                                                    

	(NAME  OF  SURETY)

	By:
	

	Title:
	


REFERENCES

Please list references of governments, individuals or companies that have used your interior remodeling services. Government and municipal references preferred:

1.














COMPANY NAME OR CONTACT PERSON
STREET ADDRESS


CITY  


STATE


ZIP

CONTACT PERSON






TELEPHONE NUMBER













 PRODUCTS/SERVICES USED



2.














COMPANY NAME OR CONTACT PERSON
STREET ADDRESS


CITY  


STATE


ZIP

CONTACT PERSON






TELEPHONE NUMBER

PRODUCTS/SERVICES USED



3.     













COMPANY NAME OR CONTACT PERSON
STREET ADDRESS


CITY  


STATE


ZIP

CONTACT PERSON






TELEPHONE NUMBER













 PRODUCTS/SERVICES USED



4.   













COMPANY NAME OR CONTACT PERSON
STREET ADDRESS


CITY  


STATE


ZIP

CONTACT PERSON






TELEPHONE NUMBER













 PRODUCTS/SERVICES USED



5.














COMPANY NAME OR CONTACT PERSON
STREET ADDRESS


CITY  


STATE


ZIP

CONTACT PERSON






TELEPHONE NUMBER

PRODUCTS/SERVICES USED



TAX EXEMPT PURCHASING BY VENDOR

Texas Tax Code 151.311, which is copied below, allows a vendor to purchase many items exempt from state and local sales taxes in the performance of their contract with the city. Vendors who respond to this Request For Proposal will be expected to take advantage of this tax exemption as allowed by state law. Vendors should take the initiative to verify the tax exempt details with the State of Texas Comptroller’s Office, but here are a few stipulations from them:

· All products purchased to perform on the contract must be used on the contract. For example, a vendor cannot purchase 100 pieces of lumber for our contract and use some of them for another taxable client.

· The rental of items such as scaffolding, barricades, or rental equipment is not exempt from taxes.

It is our understanding that vendors can provide their suppliers with a completed Texas Sales And Use Resale Certificate (http://www.window.state.tx.us/taxinfo/taxforms/01-3392.pdf) to receive this exemption. You may contact the State of Texas Comptroller’s Office for details, and their contact information can be found at http://www.window.state.tx.us/contact.html. Vendors who respond to this RFP are expected to pass this tax savings along to the city. No exempt state and local sales taxes will be paid to the winning contractor. 
§ 151.311. TAXABLE ITEMS INCORPORATED INTO OR USED FOR IMPROVEMENT OF REALTY OF AN EXEMPT ENTITY.  

(a) The purchase of tangible personal property for use in the performance of a contract for an improvement to realty for an organization exempted under Section 151.309 or 151.310 of this code is exempt if the tangible personal property is incorporated into realty in the performance of the contract.

(b)  The purchase of tangible personal property, other than machinery or equipment and its accessories and repair and replacement parts, for use in the performance of a contract for an improvement to realty for an organization exempted under Section 151.309 or 151.310 of this code is exempt if the tangible personal property is:



(1)  necessary and essential for the performance of the contract; and      



(2)  completely consumed at the job site.                                     

(c)  The purchase of a taxable service for use in the performance of a contract for an improvement to realty that is performed for an organization exempted under Section 151.309 or 151.310 of this code is exempt if the service is performed at the job site and if:

(1)  the contract expressly requires the specific service to be provided or purchased by the person performing the contract; or
 (2)  the service is integral to the performance of the contract.            

(d)  For purposes of this section, tangible personal property is completely consumed if after being used once for its intended purpose it is used up or destroyed.  Tangible personal property that is rented or leased for use in the performance of the contract cannot be completely consumed for purposes of this section.
INSURANCE REQUIREMENT AFFIDAVIT


(To be completed and signed only by the Insurance Agent)
I, the undersigned agent, certify that the insurance requirements contained in this contract document have been reviewed by me with the vendor identified below.  If awarded the contract by the City of Carrollton, I will be able, within ten (10) working days after being notified of such award, to furnish a valid insurance certificate to the CITY meeting all of the contract requirements.  There shall be no exclusions or exceptions which would not allow the City to recover on General Liability and automobile insurance as additional insured.  Notice of Cancellation or Change shall be given thirty (30) days before cancellation regardless of reason, including failure to pay.  There shall be no deductible applicable to the City.

Agent Signature




Printed Name

Name of Insurance Carrier

Address of Agency




City


State

Zip

Phone #





Email Address

Vendor / Contractor Name

Acknowledgement

Subscribed ad Sworn before me by the above named 





On this 
 day of 




.

(seal)

Notary Public in and for the State of Texas



NOTICE TO THE AGENT

If this requirement is not met, the City has the right to declare this vendor non-responsible and award the contact to a different party.

CONFLICT OF INTEREST QUESTIONNAIRE
Effective January 1, 2006, Chapter 176 of the Texas Local Government Code went into effect which requires that any vendor or person considering doing business with a local government entity disclose in the Questionnaire Form CIQ, the vendor or person’s affiliation or business relationship that might cause a conflict of interest with a local government entity. By law, this questionnaire must be filed with the City Secretary of the City of Carrollton not less than the 7th business day after the person becomes aware of facts that require the statement to be filed. 

A recent amendment to this state law that went into effect on September 1, 2007 now allows for two changes to the original statute:

1. The Conflict of Interest Questionnaire only needs to be filled out and returned with your bid if you or your company are aware of a conflict, and,

2. If the amount of the conflict exceeds $2,500

It is the responsibility of every vendor filling out and returning this bid to determine if there is a conflict meeting the parameters listed above. If so, the City of Carrollton requires that this Questionnaire be completed and turned in with your bid. If there is no conflict, or if the amount of the conflict is less than $2,500, then you are not required to submit the Questionnaire with your bid. 

See Section 176.006, Local Government Code which reads “A person commits an offense if the person violates Section 176.006, Local Government Code. An offense under this section is a Class C misdemeanor.”

	CONFLICT OF INTEREST QUESTIONNAIRE                                    FORM CIQ

For vendor or other person doing business with local governmental entity



	This questionnaire is being filed in accordance with chapter 176 of the Local Government Code by a person doing business with the governmental entity.

By law this questionnaire must be filed with the records administrator of the local government not later than the 7th business day after the date the person becomes aware of facts that require the statement to be filed. See Section 176.006, Local Government Code.

A person commits an offense if the person violates Section 176.006, Local Government Code.  An Offense under this section is a Class C misdemeanor.


	OFFICE USE ONLY

	
	Date Received

	1   Name of person doing business with local governmental entity.

	

	2  

                             Check this box if you are filing an update to a previously filed questionnaire.

                              (The law requires that you file an updated completed questionnaire with the appropriate filing authority not later than 

                              September 1 of the year for which an activity described in Section 176.006(a), Local Government Code, is pending and

                              not later than the 7th business day after the date the originally filed questionnaire becomes incomplete or inaccurate.)



	3 Name each employee or contractor of the local government entity who makes recommendations to a local government officer

   of the governmental entity with respect to expenditures of money AND describe the affiliation or business relationship.



	4 Name each local government officer who appoints or employs local government officers of the governmental entity for which this 

   questionnaire is filed AND describe the affiliation or business relationship.




	CONFLICT OF INTEREST QUESTIONNAIRE                                    FORM CIQ

                                                                                                                                                                                                         Page 2

For vendor or other person doing business with local governmental entity

	 5 Name of local government officer with whom filer has affiliation or business relationship.  (Complete this section only

     if the answer to A, B, or C is YES.

     This section, item 5 including subparts A, B, C & D, must be completed for each officer with whom the filer has affiliation or other 

     relationship.  Attach additional pages to this Form CIQ as necessary.

     A.  Is the local government officer named in this section receiving or likely to receive taxable income from the filer of the questionnaire?

                               

                                    Yes                                      No

     B.  Is the filer of the questionnaire receiving or likely to receive taxable income from or at the direction of the local government

          Officer named in this section AND the taxable income is not from the local governmental entity?

                          

                                     Yes                                     No     

     C.  Is the filer of this questionnaire affiliated with a corporation or other business entity that the local government officer serves

          As an officer or director, or holds an ownership of 10 percent or more?


                                     Yes                                      No

     D.  Describe each affiliation or business relationship.



	6

                     ___________________________________________________                           _________________

                     Signature of person doing business with the governmental entity                                       Date


PROPOSAL FORM

PROPOSER'S OBLIGATIONS AND REPRESENTATIONS
A.
The undersigned Proposer proposes and agrees, if this Proposal is accepted, to enter into an Agreement with the City of Carrollton in the form included in the RFP Documents to perform all Work as specified or indicated in the RFP Documents, for the Contract Price, and within the Contract Times specified in this Proposal, in accordance with all other terms and conditions of the Contract Documents.

B.
The Proposal will constitute one of the Contract Documents, except for provisions that

contradict the requirements of the Conceptual Documents and that are not specifically accepted by the City of Carrollton by means of written Addendum prior to execution of the Agreement.

C.
This Proposal will remain subject to acceptance for 60 days after the day of Proposal opening.

The Proposer will sign and deliver the required number of copies of the Agreement with any bonds and other documents required by the Instructions to Proposers within 15 days after the date of the City of Carrollton's Notice of Award.

D.
In submitting this Proposal, the Proposer represents and agrees, as more fully set forth in the Agreement, that:

1.
The Proposer has examined and carefully studied the Proposal Documents.

2.
The Proposer has visited the site and become familiar with the general, local, and site conditions that may affect cost, progress, and performance of the work.

3.
The Proposer is familiar with all applicable federal, state, and local laws and regulations that may affect cost, progress, and performance of the work.

4.
The Proposer has carefully studied all data relating to existing surface and subsurface conditions and structures which has been identified or made available by City of Carrollton.

5.
The Proposer is aware of the general nature of the work to be performed by the City of Carrollton and other at the site that relates to the work for which this Proposal is submitted.

6.
The Proposer has correlated the information known to the Proposers, information and observations obtained from visits to the site, reports and drawings identified in the RFP Documents, and all additional examinations, investigations, explorations, tests, studies, and data with the Conceptual Documents.

7.
The Proposer has given the City of Carrollton written notice of all conflicts, errors, ambiguities, and discrepancies that the Proposer has discovered in the Conceptual Documents and the written resolution thereof by the City of Carrollton is acceptable to the Proposer, and the Conceptual Documents are generally sufficient to indicate and convey understanding of all terms and conditions for performing the work for which this Proposal is submitted.

8.
This Proposal is genuine and is not made in the interest of or on behalf of any undisclosed individual or entity and is not submitted in conformity with any agreement or rules of group, association, organization, or corporation; the Proposer has not directly or indirectly induced or solicited any other Proposer to submit a false or sham Proposal; the Proposer has not solicited or induced any individual or entity to refrain from submitting a Proposal; and the Proposer has not sought by collusion to obtain for itself any advantage over any other Proposer or over the City of Carrollton.


CONTRACT PRICE -- THE PROPOSER WILL COMPLETE THE WORK IN ACCORDANCE WITH THE CONTRACT DOCUMENTS FOR THE FOLLOWING PRICE(S): (ENTER ALL COSTS IN BOTH WORDS AND FIGURES)
A.
The Cost of all Work, determined as provided in the Agreement paragraph   
.

1.
Guaranteed Maximum Cost to the City of Carrollton of

 
($   
), subject to increases or decreases for changes in the work.

B.
Cash allowances as follows are included in the price(s) set forth above and have been computed in accordance with the provisions of the Agreement.
C.
Total days to complete the work ____________________________._____


CONTRACT TIMES -- THE PROPOSER AGREES THAT THE WORK WILL BE:
A.
Completed and ready for final payment in accordance with the Agreement within the time specified in the Agreement.

B.
The Proposer accepts the provisions of the Agreement as to liquidated damages in the event of failure to complete the work within the times specified in the Agreement.

C.
Intermediate Milestone: As specified in Project Schedule, attached.


MISCELLANEOUS
A.
Communications concerning this Proposal shall be directed to the address, phone number, and facsimile number of the Proposer indicated below.

B.    The terms used in this Proposal which are defined in the Conditions of the Contract have the meanings assigned to them in the Contract Documents. Terms defined in the Instructions to Proposers are used with the same meanings in this Proposal.


SUBMITTED BY (PROPOSER TO FILL IN ALL BLANKS)
A.
By:    
(SEAL)

1.
(Firm Name)

B.
Signature:   
  C.
 

1.
(Typed or Printed Partner or Officer's Name)

D.
Title:   

 E.
Address:   

F.
 

G.
Phone No.:   


Facsimile No.:   

H.
State of Incorporation:   

I.
Out-of-State Corporation Business Authorization: Attached? Yes  no

J.
Submitted on   
(Proposer to enter date of signature)

END OF PROPOSAL FORM
PART 1 GENERAL
1.01  PROJECT IDENTIFICATION

PROJECT INFORMATION
A.
Project Name:    
, located at   
. B.
City of Carrollton's Project Number: 14065.

Project Location Address 1.

Project Location City, Project Location State Project Location ZIP. C.
The Owner, hereinafter referred to as City of Carrollton.

D.
City of Carrollton's Project Manager: _Carl Shelton_.

1.
Department: _Facility Services_.

2.
Address: _2711 Nimitz Lane_.

3.
City, State, Zip: _Carrollton, TX, 75007.

4.
Phone/Fax: _972-466-5786_.

1.02  NOTICE TO PROSPECTIVE BIDDERS
A.
These documents constitute an Invitation to Bid to and request for qualifications from General

Contractors for the construction of the project described below.

1.03  PROJECT DESCRIPTION
A.
Summary Project Description: Restroom Remodel.

B.
Contract Scope: Demolition, Construction, renovation, and hazardous material removal (if neccessary).

C.
The currently occupied premises at the project site are open for examination by bidders only during the following hours:

1.
Monday through Friday:      8 am     to     4 pm    .

1.04  PROJECT CONSULTANTS
A.
The Architect, hereinafter referred to as Heights Venture Architects, L.L.P.

1.
Address: _5717 Legacy Drive, Suite 240_.

2.
City, State, Zip: _Plano, Texas  75024_.

3.
Phone/Fax: _214-451-5942_.

1.05  PROCUREMENT TIMETABLE
A.
SEE RFP

1.06  PROCUREMENT DOCUMENTS PART 2 PRODUCTS (NOT USED)
PART 3 EXECUTION (NOT USED)
END OF SECTION
TABLE OF CONTENTS PROCUREMENT AND CONTRACTING REQUIREMENTS
1.01  DIVISION 00 -- PROCUREMENT AND CONTRACTING REQUIREMENTS
A.
00 0102 - Project Information

B.
00 0110 - Table of Contents

C.
00 0115 - List of Drawing Sheets

D.
00 6101 - Payment Bond

E.
00 6102 - Bond Performance

F.
00 6201 - Insurance Requirements

G.
00 7200 - General Conditions

H.
007201 - Contract Agreement

SPECIFICATIONS
2.01  DIVISION 01 -- GENERAL REQUIREMENTS
A.
01 1000 - Summary

B.
01 2000 - Price and Payment Procedures

C.
01 3000 - Administrative Requirements

D.
01 3050 - Design Procedures and Substantiation Requirements

E.
01 4000 - Quality Requirements

F.
01 4100 - Regulatory Requirements

G.
01 6000 - Product Requirements

H.
01 6116 - Volatile Organic Compound (VOC) Content Restrictions

1.
01 6116.01 - Accessory Material VOC Content Certification Form

I.
01 7000 - Execution and Closeout Requirements

J.
01 7419 - Construction Waste Management and Disposal

2.02  DIVISION 02 -- EXISTING CONDITIONS
A.
02 4100 - Demolition

B.
02 8400 - Polychlorinate Biphenyl (PCB) Remediation

2.03  DIVISION 03 -- CONCRETE
A.
03 0100 - Maintenance of Concrete

B.
03 2000 - Concrete Reinforcing

C.
03 3000 - Cast-in-Place Concrete

2.04  DIVISION 04 -- MASONRY
A.
04 0100 - Maintenance of Masonry

B.
04 0511 - Masonry Mortaring and Grouting

C.
04 2000 - Unit Masonry

D.
04 2002 - Single-Wythe Unit Masonry

E.
04 2723 - Cavity Wall Unit Masonry

2.05  DIVISION 05 -- METALS
A.
05 4000 - Cold-Formed Metal Framing

B.
05 5213 - Pipe and Tube Railings

2.06  DIVISION 06 -- WOOD, PLASTICS, AND COMPOSITES
A.
06 0573 - Wood Treatment

B.
06 1000 - Rough Carpentry

C.
06 4100 - Architectural Wood Casework

D.
06 6510 – Solid Surface Fabrication

2.07  DIVISION 07 -- THERMAL AND MOISTURE PROTECTION
A.
07 2100 - Thermal Insulation

B.
07 8400 - Firestopping

C.
07 8414 - Partition-Head Firestopping

D.
07 9200 - Joint Sealants

2.08  DIVISION 08 -- OPENINGS
A.
08 8300 - Mirrors

2.09  DIVISION 09 -- FINISHES
A.
09 0561 - Common Work Results for Flooring Preparation

B.
09 2116 - Gypsum Board Assemblies

C.
09 2216 - Non-Structural Metal Framing

D.
09 3000 - Tiling

E.
09 5100 - Acoustical Ceilings

F.
09 9000 - Painting and Coating

G.
09 9123 - Interior Painting

2.10  DIVISION 10 -- SPECIALTIES
A.
10 1710 – Solid Surface Toilet Partitions
B.
10 2800 - Toilet and Bath Accessories

C.
10 2813 - Toilet Accessories

 2.11  DIVISION 12 -- FURNISHINGS
A.
12 3600 - Countertops

2.12  DIVISION 15 -- MECHANICAL
15 010 -- GENERAL PROVISIONS
15 030 -- MECHANICAL DEMOLITION
15 050 -- BASIC MATERIALS AND METHODS:  METAL PIPING & FITTINGS
15 250 -- INSULATION
15 400 -- PLUMBING
15 405 -- PLUMBING FIXTURES
15 410 -- DOMESTIC WATER PIPING SYSTEM
15 420 -- SANITARY WASTE & VENT SYSTEM
3.01  DIVISION 16 -- ELECTRICAL
16 010 -- GENERAL PROVISIONS
16 110 -- RACEWAYS
16 120 -- WIRE & CABLE - 600 VOLTS AND UNDER
16 122 -- WIRE CONNECTIONS AND DEVICES
16 130 -- JUNCTION AND PULL BOXES
16 134 -- OUTLET BOXES
16 140 -- WIRING DEVICES
16 190 -- SUPPORTING DEVICES
16 450 -- GROUNDING
16 474 -- OVER CURRENT PROTECTIVE DEVICES
16 501 -- LIGHT FIXTURES
END OF SECTION
LIST OF DRAWING SHEETS
G001
COVER SHEET
G010
ACCESSIBILITY DETAILS
A101A
BASEMENT PLANS A101B
FIRST FLOOR PLANS A101C
SECOND FLOOR PLANS A102A
BASEMENT RCP
A102B
FIRST FLOOR RCP A102C
SECOND FLOOR RCP
A201
PROPOSED RESTROOMS & SCHEDULES
E101
ELECTRICAL PLAN P101
PLUMBING PLAN
END OF SECTION
-1.01 006101
A. 
PAYMENT BOND
-1.02 STATE OF TEXAS 
§
-1.03 COUNTY OF DALLAS 
§

PAYMENT BOND
-1.04 KNOW ALL MEN BY THESE PRESENTS: That ________________ of the City of _______, County of ___________, and State of __________, as principal, and 
authorized under the laws of the State of Texas to act as surety on bonds for principals, are held and firmly bond unto the City of Carrollton   (Owner), in the penal sum of
($ 
) for the payment whereof, the said Principal and Surety bind themselves and their heirs, administrators, executors, successors and assigns, jointly and severally, by these presents:
-1.05 WHEREAS, the Principal has entered into a certain written contract with the Owner, dated the 
day of 
, 20  , for
, which contract is hereby referred to and made a part hereof as fully and to the same extent as if copied at length herein.
-1.06 NOW, THEREFORE, THE CONDITION OF THIS OBLIGATION IS SUCH, that if the said Principal and its subcontractors shall well and faithfully make payment to each and every claimant (as defined in Chapter 2253, Texas Government Code, as amended) supply labor or materials in the prosecution of the work under the contract, then this obligation shall be void; otherwise to remain in full force and effect.
-1.07 PROVIDED, HOWEVER, that this bond is executed pursuant to the provisions of Chapter
2253 of the Texas Government Code, as currently amended, and all liabilities on this bond shall be determined in accordance with the provisions of said statute to the same extent as if it were copied at length herein.
-1.08 Surety, for value received, stipulates and agrees that no change, extension of time, alteration or addition to the terms of the contract, or to the work performed thereunder, or the plans, specifications or drawings accompanying the same, shall in anyway affect its obligation on this bond, and it does hereby waive notice of any such change, extension of time, alteration or addition to the terms of the contract, or to the work to be performed thereunder. The surety company must have a minimum rating of A VII.
-1.09 IN WITNESS WHEREOF, the said Principal and Surety have signed and sealed this instrument this  
day of  
, 20  
.
-1.10 Principal 
Surety
-1.11 By: By:
-1.12 Print or Type Name 
Print or Type Name
-1.13 Title: Title:
-1.14 Address: Address:
-1.15 The name and address of the Resident Agent of Surety is:
 SECTION 00 6102
PERFORMANCE BOND
-1.02 STATE OF TEXAS 
§
-1.03 COUNTY OF DALLAS 
§
-1.04 KNOW ALL MEN BY THESE PRESENTS: That
of the City of

, County of 
, and State of
, as principal,
and 
authorized under the laws of the State of Texas to act as surety on bonds for principals, are held and firmly bound unto the City of Carrollton, Texas  (Owner), in the sum
of 
dollars ($ 
) as an appropriate measure of liquidated damages for the payment whereof, the said Principal and Surety bind themselves, and their heirs, administrators, executors, successors and assigns, jointly and severally, by these presents:
-1.05 WHEREAS, the Principal has entered into a certain written contract with the Owner, dated the 
day of 
, 20 
, for 
, which
contract is hereby referred to and made a part hereof as fully and to the same extent as if copied at length herein.
-1.06 NOW, THEREFORE, THE CONDITION OF THIS OBLIGATION IS SUCH, that if the Principal shall faithfully perform the work in accordance with the plans, specifications, and contract documents and shall fully indemnify and save harmless Owner from all costs and damages which Owner may suffer by reason of Principals default, and reimburse and repay Owner
all outlay and expense which Owner may incur in making good such default, then this obligation shall be void; otherwise to remain in full force and effect.
-1.07 PROVIDED, HOWEVER, that this bond is executed pursuant to the provisions of Chapter
2253 of the Texas Government Code, as currently amended, and all liabilities on this bond shall be determined in accordance with the provisions of said statute to the same extent as if it were copied at length herein.
-1.08 Surety, for value received, stipulates and agrees that no change, extension of time, alteration or addition to the terms of the contract, or to the work performed thereunder, or the plans, specification, or drawings accompanying the same, shall in any way affect its obligation on this bond, and it does hereby waive notice of any such change, extension of time, alteration or addition to the terms of the contract, or to the work to be performed thereunder. The surety company must have a minimum rating of A VII.
-1.09 IN WITNESS WHEREOF, the said Principal and Surety have signed and sealed this instrument this  
day of  
, 20 
.
-1.10 Principal 
Surety
-1.11 By:  

By: 

-1.12 Title:  

Title: 

-1.13 Address:  

Address: 

-1.14  

-1.15
-1.16  

-1.17 The name and address of the Resident Agent of Surety is:
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SECTION 00 6201
INSURANCE REQUIREMENTS
INSURANCE CERTIFICATE MUST BE SUBMITTED AND ISSUED WITH THE CITY LISTED AS THE CERTIFICATE HOLDER WITHIN 10 DAYS OF NOTICE OF AWARD.
1.01  Cancellation Policy must read as follows:
"Should any of the above described polices be cancelled before the expiration date thereof, the issuing insurer will mail a 30 days written notice to the certificate holder named to the left.”
TAKEN DIRECTLY FROM CONTRACT/SPECIFICATIONS
INSURANCE:
The Contractor shall secure and maintain throughout the duration of this contract insurance of such types and in such amount as may be necessary to protect himself and the interest of the Owner against all hazards or risks of loss as hereinafter specified.  The form and limits of such insurance, together with the underwriter thereof in each case, shall be acceptable to the Owner but regardless of such acceptance it shall be the responsibility of the Contractor to maintain adequate insurance coverage at all times.  Failure of the Contractor to maintain adequate coverage shall not relieve him of any contractual responsibility or obligation.
Satisfactory certificates of insurance shall be filed with the Owner prior to starting any construction work on this contract.  The certificates shall state that 30 days advance written notice will be given to the Owner before any policy covered thereby is changed or canceled.
The Contractor shall comply with all Federal, State and local laws and ordinances relating to
Social Security, Unemployment Insurance, Pensions, etc.
WORKERS COMPENSATION INSURANCE COVERAGE: A. 
Definitions:
Certificate of coverage ("certificate") - copy of a  certificate of insurance, a certificate of authority to self-insure issued by the commission, or a coverage agreement (TWCC-81, TWCC-82, TWCC-83, or TWCC-84), showing statutory workers' compensation insurance coverage for the person's or entity's employees providing services on a project, for the duration of the project.
Duration of the project - includes the time from the beginning of the work on the project until the contractor's/person's work on the project has been completed and accepted by the governmental entity.  Persons providing services on the project ("subcontractor" in
§406.096) - includes all persons or entities performing all or part of the services the
contractor has undertaken to perform on the project, regardless of whether that person contracted directly with the contractor and regardless of whether that person has employees.  This includes, without limitation, independent contractors, subcontractors, leasing companies, motor carriers, owner-operators, employees of any such entity, or employees of any entity which furnishes persons to provide services on the project. "Services" include, without limitation, providing, hauling, or delivering equipment or materials, or providing labor, transportation, or other service related to a project. "Services" does not include activities unrelated to the project, such as food/beverage vendors, office supply deliveries, and delivery of portable toilets.
B. 
The contractor shall provide coverage, based on proper reporting of classification codes and payroll amounts and filing of any coverage agreements, which meets the statutory requirements of Texas Labor Code, Section 401.011(44) for all employees of the contractor providing
services on the project, for the duration of the project.
C. 
The Contractor must provide a certificate of coverage to the governmental entity prior to being awarded the contract.
D. 
If the coverage period shown on the contractor's current certificate of coverage ends during the duration of the project, the contractor must, prior to the end of the coverage period, file a new certificate of coverage with the governmental entity showing that coverage has been extended.
E. 
The contractor shall obtain from each person providing services on a project, and provide to the governmental entity:
1. 
a certificate of coverage, prior to that person beginning work on the project, so the governmental entity will have on file certificates of coverage showing coverage for all persons providing services on the project; and
2. 
no later than seven days after receipt by the contractor, a new certificate of coverage showing extension of coverage, if the coverage period shown on the current certificate of coverage ends during the duration of the project.
F. 
The contractor shall retain all required certificates of coverage for the duration of the project and for one year thereafter.
G. 
The contractor shall notify the governmental entity in writing by certified mail or personal delivery, within ten days after the contractor knew or should have known, of any change that materially affects the provision of coverage of any person providing services on the project.
H. 
The contractor shall post on each project site a notice, in the text, form and manner prescribed by the Texas Workers' Compensation Commission, informing all persons providing services on the project that they are required to be covered, and stating how a person may verify coverage and report lack of coverage.
I. 
The contractor shall contractually require each person with whom it contracts to provide services on a project, to:
1. 
provide coverage, based on proper reporting of classification codes and payroll amounts and filing of any coverage agreements, which meets the statutory requirements of Texas Labor Code, §401.011(44) for all of its employees providing services on the project, for the duration of the project;
2. 
provide to the contractor, prior to that person beginning work on the project, a certificate of coverage showing that coverage is being provided for all employees of the person providing services on the project, for the duration of the project;
3. 
provide the contractor, prior to the end of the coverage period, a new certificate of coverage showing extension of coverage, if the coverage period shown on the current certificate of certificate of coverage ends during the duration of the project;
4. 
obtain from each other person with whom it contracts, and provide to the contractor:
a. 
a certificate of coverage, prior to the other person beginning work on the project; and b. 
a new certificate of coverage showing extension of coverage, prior to the end of the
coverage period, if the coverage period shown on the current certificate of coverage
ends during the duration of the project;
5. 
retain all required certificates of coverage on file for the duration of the project and for one year thereafter;
6. 
notify the governmental entitiy in writing by certified mail or personal delivery, within 10
days after teh person knew or should have known, of any change that materially affects the provision of coverage of any person provideing services on the project; and
7. 
contractually require each person with whom it contracts, to perform as required by paragraphs (1) - (7), with the certificates of coverage to be provided to the person for whom they are providing services.
J. 
By signing this contract or providing or causing to be provided a certificate of coverage, the Contractor is representing to the governmental entity that all employees of the Contractor who will provide services on the project will be covered by workers' compensation coverage for duration of the project, that the coverage will be based on proper reporting of classification codes and payroll amounts, and that all coverage agreements will be filed with the appropriate insurance carrier or, in the case of a self-insured, with the commission's Division of
Self-Insurance Regulation.  Providing false or misleading information may subject the contractor to administrative penalties, criminal penalties, civil penalties, or other civil actions.
K. 
The Contractor's failure to comply with any of these provisions is a breach of contract by the Contractor which entitles the governmental entity to declare the contract void if the Contractor does not remedy the breach within ten days after receipt of notice of breach from the governmental entity.
COMPREHENSIVE AUTOMOBILE LIABILITY:
This insurance shall be written in comprehensive form and shall protect the Contractor against all claims for injuries to members of the public and damage to property of others arising from the use of motor vehicles licensed for highway use, whether they are owned, non-owned, or hired.
The liability limits shall not be less than:
Bodily injury 
.....$250,000/person
.....$500,000/occurrence
Property Damage 
...$100,000/occurrence
The insurance shall be of the occurrence type and name the Owner as an additional insured.
COMPREHENSIVE GENERAL LIABILITY:
This insurance shall be written in comprehensive form and shall protect the Contractor against all claims arising from injuries to members of the public or damage to property of others arising out of any act of omission of the Contractor or his agents, employees, or subcontractors.  In addition, this policy shall specifically insure the contractual liability assumed by the Contractor under the article entitled DEFENSE OF SUITS.
To the extent that the Contractor's work, or work under his direction, may require blasting, explosive conditions, or underground operations, the comprehensive general liability coverage shall contain no exclusion relative to blasting, explosion, collapse of buildings, or damage to underground property. The liability limits shall not be less than:
Bodily Injury 
.....$250,000/person
.....$500,000/occurrence
Property Damage 
...$500,000/occurrence
...$500,000/aggregate
The insurance shall be of the occurrence type and name the Owner as an additional insured.
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FORM OF GENERAL CONDITIONS

GENERAL CONDITIONS
1.01  THE GENERAL CONDITIONS APPLICABLE TO THIS CONTRACT IS ATTACHED FOLLOWING THIS PAGE.
END OF SECTION
-1.01 CITY OF CARROLLTON
-1.02 STATE OF TEXAS
-1.03 COUNTY OF DALLAS

CONTRACT AGREEMENT
-1.04 THIS AGREEMENT, made and entered into this ____ day of _______, 2015, by and between the City of Carrollton, a municipal corporation, located in the County of Dallas and State of Texas, acting through Erin Rinehart, Assistant City Manager, thereunto authorized so to do hereafter termed OWNER, and  
, hereinafter termed CONTRACTOR.
-1.05 WITNESSETH, that for and in consideration of the payments and agreements hereinafter mentioned, to be made and performed by the OWNER, and under the conditions expressed in the bond bearing even date herewith, the said CONTRACTOR, hereby agrees with the OWNER to commence and complete the construction of certain improvements described as follows:
-1.06 and all extra work in connection therewith, under the terms as stated in the General Conditions of the Agreement and at CONTRACTOR'S own proper cost and expense to furnish all the materials, supplies, machinery, equipment, tools, superintendence, labor, insurance, and other accessories and services necessary to complete the said construction, in accordance with the conditions and prices stated in the Proposal attached hereto, and in accordance with the Notice to Contractors, General and Special Conditions of Agreement, Plans and other drawings and printed or written explanatory matter thereof, together with
the CONTRACTOR'S written proposal, the General Conditions of the Agreement, and the Performance, Maintenance and Payment Bonds hereto attached; all of which are made a part hereof and collectively evidence and constitute the entire contract. All terms, conditions, pricing, and other details presented by the Contractor in their Request For Proposal response are to be made a part of this agreement.
THE OWNER AGREES TO PAY THE CONTRACTOR IN CURRENT FUNDS THE PRICE OR PRICES SHOWN IN THE PROPOSAL, WHICH FORMS A PART OF THIS CONTRACT, SUCH PAYMENTS TO BE SUBJECT TO THE GENERAL AND SPECIAL CONDITIONS OF THE CONTRACT.
IN WITNESS WHEREOF, the parties to these presents have executed this Agreement in the year and day above written.
The City of Carrollton
OWNER 
CONTRACTOR
By:   

By: 

                Assistant City Manager

Print or Type Name

Title: 

 
(President/Vice-President)
ATTEST: 
ATTEST:
 

Krystle  Nelinson 
Corporation Secretary
City Secretary
By authority of Council 

Action dated
    Approved as to Content:
________________________ 
 Carl W. Shelton
     Fleet & Facilities Director
PART 2  PRODUCTS
END OF SECTION
PART 1 GENERAL
1.01  PROJECT

SUMMARY
A.     Project Name: City of Carrollton City Hall Restroom Remodel. 
B.      City Name:  City of Carrollton.

C.
The Project consists of the alteration of an existing restroom remodel.

1.02  DESCRIPTION OF ALTERATIONS WORK
A.
Scope of demolition and removal work is shown on drawings and specified in Section 02 4100.

1.03  OWNER OCCUPANCY
A.    City of Carrollton intends to occupy the Project

B.    Cooperate with City of Carrollton to minimize conflict and to facilitate City of Carrollton's operations.

       1.    No work shall be conducted during City Council Meetings

       2.    One Lobby Restroom must remain functional and open to the public at all times.

C.    Project to be completed in phases:

1.     Phase one: Level 02 Restrooms (offices and lobby)

2.     Phase two: Level 01 Restrooms (offices and lobby) and Basement Restrooms

D.    Schedule the Work to accommodate City of Carrollton occupancy.    

1.04  CONTRACTOR USE OF SITE AND PREMISES
A.
Provide access to and from site as required by law and by City of Carrollton:

1.     Emergency Building Exits During Construction: Keep all exits required by code open during construction period; provide temporary exit signs if exit routes are temporarily altered.

2.
Do not obstruct roadways, sidewalks, or other public ways without permit.

END OF SECTION
PART 1 GENERAL
1.01  SECTION INCLUDES

PRICE AND PAYMENT PROCEDURES
A.
Procedures for preparation and submittal of applications for progress payments.

1.02  SCHEDULE OF VALUES
A.
Electronic media printout including equivalent information will be considered in lieu of standard form specified; submit draft to Heights Venture Architects, L.L.P. for approval.

B.
Forms filled out by hand will not be accepted.

1.03  APPLICATIONS FOR PROGRESS PAYMENTS
A.
Payment Period: Submit at intervals stipulated in the Agreement.

B.
Electronic media printout including equivalent information will be considered in lieu of standard form specified; submit sample to Heights Venture Architects, L.L.P. for approval.

C.
Forms filled out by hand will not be accepted.

D.
Execute certification by signature of authorized officer. E.
Submit three copies of each Application for Payment.

END OF SECTION
PART 1 GENERAL

ADMINISTRATIVE REQUIREMENTS
PART 2 PRODUCTS - NOT USED PART 3 EXECUTION
3.01  PRE-CONSTRUCTION MEETING
A.
Attendance Required:

1.
City of Carrollton.

2.
Heights Venture Architects, L.L.P..

3.
Contractor.

B.
Agenda:

1.
Execution of City of Carrollton-Contractor Agreement.

2.
Submission of executed bonds and insurance certificates.

3.
Distribution of Contract Documents.

4.
Submission of list of Subcontractors, list of Products, schedule of values, and progress schedule.

5.
Designation of personnel representing the parties to Contract,   
and Heights

Venture Architects, L.L.P.
6.
Procedures and processing of field decisions, submittals, substitutions, applications for payments, proposal request, Change Orders, and Contract closeout procedures.

7.
Scheduling.

C.
Record minutes and distribute copies within two days after meeting to participants, with two copies to Heights Venture Architects, L.L.P., City of Carrollton, participants, and those affected by decisions made.

3.02  SUBMITTALS FOR REVIEW
A.
When the following are specified in individual sections, submit them for review:

1.
Product data.

2.
Shop drawings.

3.
Samples for selection.

4.
Samples for verification.

B.
Submit to Heights Venture Architects, L.L.P. for review for the limited purpose of checking for conformance with information given and the design concept expressed in the contract documents.

C.
Samples will be reviewed only for aesthetic, color, or finish selection.

D.
After review, provide copies and distribute in accordance with SUBMITTAL PROCEDURES article below and for record documents purposes described in Section 01 7800 - Closeout Submittals.

3.03  SUBMITTALS FOR INFORMATION
A.
When the following are specified in individual sections, submit them for information:

1.
Design data.

2.
Certificates.

3.
Test reports.

4.
Inspection reports.

5.
Manufacturer's instructions.

6.
Manufacturer's field reports.

7.
Other types indicated.

B.
Submit for Heights Venture Architects, L.L.P.'s knowledge as contract administrator or for City of Carrollton. No action will be taken.

3.04  SUBMITTALS FOR PROJECT CLOSEOUT
A.
Submit Correction Punch List for Substantial Completion.

B.
Submit Final Correction Punch List for Substantial Completion.

C.
When the following are specified in individual sections, submit them at project closeout:

1.
Project record documents.

2.
Operation and maintenance data.

3.
Warranties.

4.
Bonds.

5.
Other types as indicated.

D.
Submit for City of Carrollton's benefit during and after project completion.

3.05  NUMBER OF COPIES OF SUBMITTALS
A.
Documents for Review:

1.
Small Size Sheets, Not Larger Than 8-1/2 x 11 inches: Submit the number of copies that Contractor requires, plus two copies that will be retained by Heights Venture Architects, L.L.P..

B.
Documents for Information: PLEASE SUBMIT THREE (3) COPIES OF YOUR PROPOSAL AND MARK ONE AS “ORIGINAL”.
C.
Samples: Submit the number specified in individual specification sections; one of which will be retained by Heights Venture Architects, L.L.P..

1.
After review, produce duplicates.

2.
Retained samples will not be returned to Contractor unless specifically so stated.

3.06  SUBMITTAL PROCEDURES
A.
Shop Drawing Procedures:

1.
Prepare accurate, drawn-to-scale, original shop drawing documentation by interpreting the

Contract Documents and coordinating related Work.

2.
Generic, non-project specific information submitted as shop drawings do not meet the requirements for shop drawings.

B.
Transmit each submittal with a copy of approved submittal form.

C.
Sequentially number the transmittal form. Revise submittals with original number and a sequential alphabetic suffix.

D.
Identify Project, Contractor, Subcontractor or supplier; pertinent drawing and detail number, and specification section number, as appropriate on each copy.

E.
Apply Contractor's stamp, signed or initialed certifying that review, approval, verification of Products required, field dimensions, adjacent construction Work, and coordination of information is in accordance with the requirements of the Work and Contract Documents.

F.
Schedule submittals to expedite the Project, and coordinate submission of related items.

G.
For each submittal for review, allow 15 days excluding delivery time to and from the Contractor. H.
Identify variations from Contract Documents and Product or system limitations that may be

detrimental to successful performance of the completed Work.

I.
Provide space for Contractor and Heights Venture Architects, L.L.P. review stamps.

J.
When revised for resubmission, identify all changes made since previous submission.

K.
Distribute reviewed submittals as appropriate. Instruct parties to promptly report any inability to comply with requirements.

L.
Submittals not requested will not be recognized or processed.

END OF SECTION
SECTION 01 3050
DESIGN PROCEDURES AND SUBSTANTIATION REQUIREMENTS PART 1 GENERAL
1.01  SECTION INCLUDES
A.
Procedures for design of the facility, based on the design criteria specified. B.
Substantiation requirements.

1.02  RELATED REQUIREMENTS
A.
Section 00 7100 - Contracting Definitions: Definitions of time periods and phase names.

1.03  DEFINITIONS
A.
Substantiation: All forms of evidence that are used to predict whether the design will comply with the requirements or to verify that the construction based on the design actually does comply. During Preliminary Design, Design Development, and Construction Documents, requirements to submit substantiation are primarily intended to forestall use of designs or constructions that will not comply. At any time before completion of construction, substantiation is presumed to be only a prediction and may subsequently be invalidated by actual results. The term substantiation is used to distinguish these forms of evidence from traditional submittals commonly required during the construction phase.

B.
Proven-In-Use: Proven to comply by having actually been built to the same or very similar design with the same materials as proposed and functioning as specified.

C.
Proven-by-Mock-Up: Compliance reasonably predictable by having been tested in full-scale mock-up using the same materials and design as proposed and functioning as specified.

Testing need not have been accomplished specifically for this project; when published listings of independent agencies include details of testing and results, citation of test by listing number is sufficient (submittal of all test details is not required).

1.04  SUBMITTALS
A.
Substantiation Submittal Procedures:

1.
Time Frames: As specified. If there is a conflict between the degree of detail or completion specified and the progress of the design or construction, obtain a clarification before submitting.

2.
Recipient: City of Carrollton's project manager, at   
.

3.
Number of Copies: PLEASE SUBMIT THREE (3) COPIES OF YOUR PROPOSAL AND MARK ONE AS “ORIGINAL”.
4.
For time periods that constitute Milestones, all substantiation submittals required during that period must be complete and accepted before the Milestone can be considered achieved.

5.
Resubmissions: Clearly identified as such, with all changes made since the original submittal clearly marked.

1.05  QUALITY ASSURANCE
A.
Qualifications of Testing/Inspection Agencies Performing Substantiation:

1.
Qualified and equipped to perform applicable tests/inspection.

2.
Regularly engaged in testing and inspection activities on a commercial basis.

3.
Authorized to operate in the State in which the project is located.

4.
Substantiation: Submittal of qualifications, based on ASTM E329.

PART 2 PRODUCTS
2.01  DESIGN-BUILDER FURNISHED PRODUCTS
A.
In addition to requirements specified in other sections, provide products and elements that comply with the following.

B.
Elements Made Up of More Than One Product:

1.
Where an element is specified by performance criteria, use construction either proven-in-use or proven-by-mock-up, unless otherwise indicated.

a.
The Design-Builder may choose whether to use elements proven-in-use or proven-by-mock-up, unless either option is indicated as specifically required.

b.
Where test methods accompany performance requirements, use those test methods to test the mock-up.

2.
Where a type of product is specified, without performance criteria specifically applicable to the element, use the type of product specified.

3.
Where more than one type of product is specified, without performance criteria specifically applicable to the element, use one of the types of products specified.

4.
Where a type of product is specified, with applicable performance criteria, use either the type of product specified or another type of product that meets the performance criteria as proven-in-use or proven-by-mock-up.

5.
Where more than one type of product is specified, with applicable performance criteria, use either one of the types of products specified or another type of product that meets the performance criteria as proven-in-use or proven-by-mock-up.

6.
Where neither types of products nor performance criteria are specified, use products that will perform well within the specified life span of the building.

C.
Products:

1.
Where a product is specified only by a manufacturer name and model number/brand name, use only that model/brand product.

2.
Where the properties of a product are specified by description and/or with performance criteria, use products that comply with the description and/or performance criteria.

3.
Where manufacturers are listed for a particular product, use a product made by one of those manufacturers that also complies with other requirements.

D.
Reference Standards: Where products or workmanship is specified by reference to a document not included in the Contract Documents, comply with the requirements of the document, except where more stringent requirements are specified.

1.
Date of Issue: As indicated in each instance except where a specific date is established by code.

PART 3 EXECUTION
3.01  DESIGN
A.
During Preliminary Design, the design criteria and the design itself must be refined, finalized, and documented.

B.
City of Carrollton will appoint representatives of the following departments to provide details of functional needs:

1.
User groups.

2.
Operations staff.

3.
Maintenance staff.

C.
Design Documentation: Record all design and performance criteria that will be of use during occupancy and operation of the project, including all items specified for maintenance manuals, below.

1.
Design Criteria Documentation Included in Construction Documents: Organized logically (from the point of view of operations staff) and placed in a prominent location in drawing sets.

2.
If desired, documentation may consist of annotated modifications to and amplification of the Conceptual Documents, with changes that affect Contract Times or Contract Price documented as required for modifications.

3.
If required, shop drawings may be used to accomplish design documentation.

4.
City of Carrollton will maintain the project program document, modified to reflect changes made during refinement of the design.

5.
Drawings: Prepared using AutoCAD R14, using City of Carrollton's specified drawing and layering conventions.

6.
Shop Drawings: Prepared using same CAD software.

7.
Mock-Ups: Where necessary to clarify design intent and obtain approvals, construct full-scale mock-ups.

3.02  PERFORMANCE OF SUBSTANTIATION
A.
In addition to the requirements stated in other sections, provide the following substantiation of compliance at each stage of the project:

1.
If a substantiation requirement is specified without an indication of when it is to be submitted, submit or execute it before the end of Construction Documents.

B.
Proven-In-Use: Where elements proven-in-use are used to comply with performance requirements:

1.
In the Proposal, identify which elements will be accomplished using proven-in-use elements.

2.
During Design Development, identify proven-in-use elements proposed for use, including building name, location, date of construction, owner contact, and description of design and materials in sufficient detail to enable reproduction in this project.

C.
Proven-By-Mock-Up: Where elements proven-by-mock-up are used to comply with performance requirements:

1.
In the Proposal, identify which elements will be accomplished using proven-by-mock-up elements.

2.
During Design Development, identify proven-by-mock-up elements proposed for use, with test report including date and location of test, name of testing agency, and description of test and mock-up.

3.
Mock-up testing need not have been performed specifically for this project, provided the mock-up is substantially similar in design and construction to the element proposed.

D.
Design Analyses (including Engineering Calculations):

1.
Where a design analysis or calculation is specified without identifying a particular method, perform analysis in accordance with accepted engineering or scientific principles to show compliance with specified requirements, and submit report that includes analysis methods used and the name and qualifications of the designer.

2.
Where engineering design is allowed to be completed after commencement of construction, substantiation may be in the form of shop drawings or other data.

3.
Submit design analyses at the end of Design Development unless otherwise indicated.

4.
Where design analysis is specified to be performed by licensed design professional, use a design professional licensed in Texas.

E.
Substantiation for Products:

1.
Where actual brand name products are not identified by either the City of Carrollton or the

Design-Builder, identify the products to be used.

2.
In the Proposal:

a.
Identify one or more product types for each system, assembly, or element.

b.
For each product type, provide brief descriptive or performance specifications.

c.
For major manufactured products that are commonly purchased by brand name, and any other products so indicated, identify at least one manufacturer that will be used.

3.
During Preliminary Design or Design Development:

a.
Where more than one product type is identified for a particular system, assembly, or element, identify exactly which type will be used.

b.
For each product type, provide descriptive or performance specifications; early submittals may be brief specifications, but complete specifications are required prior to completion of construction documents.

c.
For each product type, identify at least one manufacturer that will be used.

d.    For major manufactured products that are commonly purchased by brand name, and any other products so indicated, provide manufacturer's product literature on at least one actual brand name product that meets the specifications, including performance data and sample warranty.

4.
During Construction:

a.
Identify actual brand name products used for every product, except commodity products specified by performance or description.

b.
Where a product is specified by performance requirements with test methods, and if so specified, provide test reports showing compliance.

c.
Provide manufacturer's product literature for each brand name product.

d.
Provide the manufacturer's certification that the product used on the project complies with the contract documents.

5.
Before End of Closeout:

a.
Provide copies of all manufacturer warranties that extend for more than one year after completion.

F.
Regardless of whether substantiation is specified or not, the actual construction must comply with the specified requirements and may, at the City of Carrollton's discretion, be examined, inspected, or tested to determine compliance.

1.
Substantiation submittals will not be approved or accepted, except to the extent that they are part of documents required to be approved or accepted in order to proceed to the next stage of design or construction. However, approval or acceptance of substantiation will not constitute approval or acceptance of deviations from the specified requirements unless those deviations are specifically identified as such on the submittal.

2.
The City of Carrollton accepts the responsibility to review substantiation submittals in a timely manner and to respond if they are unacceptable.

3.03  FIELD TESTING AND INSPECTION AS SUBSTANTIATION
A.
Perform all testing, observation, and inspection required by code and as specified.

B.
Reports: Written report of each test/inspection; including complete details of conditions, methods, and results, signed by responsible individual.

END OF SECTION
PART 3 EXECUTION
1.01  CONTROL OF INSTALLATION

QUALITY REQUIREMENTS
A.
Monitor quality control over suppliers, manufacturers, products, services, site conditions, and workmanship, to produce Work of specified quality.

B.
Comply with manufacturers' instructions, including each step in sequence.

C.
Should manufacturers' instructions conflict with Contract Documents, request clarification from

Heights Venture Architects, L.L.P. before proceeding.

D.
Comply with specified standards as minimum quality for the Work except where more stringent tolerances, codes, or specified requirements indicate higher standards or more precise workmanship.

E.
Have Work performed by persons qualified to produce required and specified quality.

F.
Verify that field measurements are as indicated on shop drawings or as instructed by the manufacturer.

G.
Secure products in place with positive anchorage devices designed and sized to withstand stresses, vibration, physical distortion, and disfigurement.

1.02  DEFECT ASSESSMENT
A.
Replace Work or portions of the Work not conforming to specified requirements.

B.
If, in the opinion of Heights Venture Architects, L.L.P., it is not practical to remove and replace the Work, Heights Venture Architects, L.L.P. will direct an appropriate remedy or adjust payment.

END OF SECTION
PART 1 GENERAL
1.01  SUMMARY

REGULATORY REQUIREMENTS
A.
Regulatory requirements applicable to this project are the following:

B.
29 CFR 1910 - Occupational Safety and Health Standards; current edition; as a work place.

PART 2 PRODUCTS - NOT USED PART 3 EXECUTION - NOT USED
END OF SECTION
PART 1 GENERAL
1.01  SUBMITTALS

PRODUCT REQUIREMENTS
A.
Product Data Submittals: Submit manufacturer's standard published data. Mark each copy to identify applicable products, models, options, and other data. Supplement manufacturers' standard data to provide information specific to this Project.

B.
Shop Drawing Submittals: Prepared specifically for this Project; indicate utility and electrical characteristics, utility connection requirements, and location of utility outlets for service for functional equipment and appliances.

C.
Sample Submittals: Illustrate functional and aesthetic characteristics of the product, with integral parts and attachment devices. Coordinate sample submittals for interfacing work.

1.
For selection from standard finishes, submit samples of the full range of the manufacturer's standard colors, textures, and patterns.

PART 2 PRODUCTS
2.01  NEW PRODUCTS
A.
Provide new products unless specifically required or permitted by the Contract Documents. B.
DO NOT USE products having any of the following characteristics:

C.
Where all other criteria are met, Contractor shall give preference to products that:

1.
If used on interior, have lower emissions, as defined in Section 01 6116.

2.
If wet-applied, have lower VOC content, as defined in Section 01 6116.

3.
Have a published GreenScreen Chemical Hazard Analysis.

2.02  PRODUCT OPTIONS
A.
Products Specified by Reference Standards or by Description Only: Use any product meeting those standards or description.

B.
Products Specified by Naming One or More Manufacturers: Use a product of one of the manufacturers named and meeting specifications, no options or substitutions allowed.

C.
Products Specified by Naming One or More Manufacturers with a Provision for Substitutions: Submit a request for substitution for any manufacturer not named.

2.03  MAINTENANCE MATERIALS
A.
Furnish extra materials, spare parts, tools, and software of types and in quantities specified in individual specification sections.

B.
Deliver to Project site; obtain receipt prior to final payment.

PART 3 EXECUTION
3.01  SUBSTITUTION PROCEDURES
A.
Instructions to Bidders specify time restrictions for submitting requests for substitutions during the bidding period. Comply with requirements specified in this section.

B.
Document each request with complete data substantiating compliance of proposed substitution with Contract Documents.

C.
A request for substitution constitutes a representation that the submitter:

1.
Has investigated proposed product and determined that it meets or exceeds the quality level of the specified product.

2.
Will provide the same warranty for the substitution as for the specified product.

3.
Will coordinate installation and make changes to other Work that may be required for the

Work to be complete with no additional cost to City of Carrollton.

4.
Waives claims for additional costs or time extension that may subsequently become apparent.

D.
Substitution Submittal Procedure:

1.
Submit three copies of request for substitution for consideration. Limit each request to one proposed substitution.

2.
Submit shop drawings, product data, and certified test results attesting to the proposed product equivalence. Burden of proof is on proposer.

3.
The Heights Venture Architects, L.L.P. will notify Contractor in writing of decision to accept or reject request.

3.02  TRANSPORTATION AND HANDLING
A.
Package products for shipment in manner to prevent damage; for equipment, package to avoid loss of factory calibration.

B.
If special precautions are required, attach instructions prominently and legibly on outside of packaging.

C.
Coordinate schedule of product delivery to designated prepared areas in order to minimize site storage time and potential damage to stored materials.

D.
Transport and handle products in accordance with manufacturer's instructions.

E.
Transport materials in covered trucks to prevent contamination of product and littering of surrounding areas.

F.
Promptly inspect shipments to ensure that products comply with requirements, quantities are correct, and products are undamaged.

G.
Provide equipment and personnel to handle products by methods to prevent soiling, disfigurement, or damage, and to minimize handling.

H.
Arrange for the return of packing materials, such as wood pallets, where economically feasible.

3.03  STORAGE AND PROTECTION
A.
Designate receiving/storage areas for incoming products so that they are delivered according to installation schedule and placed convenient to work area in order to minimize waste due to excessive materials handling and misapplication.

B.
Store and protect products in accordance with manufacturers' instructions. C.
Store with seals and labels intact and legible.

D.
Store sensitive products in weather tight, climate controlled, enclosures in an environment favorable to product.

E.
For exterior storage of fabricated products, place on sloped supports above ground.

F.
Protect products from damage or deterioration due to construction operations, weather, precipitation, humidity, temperature, sunlight and ultraviolet light, dirt, dust, and other contaminants.

G.
Comply with manufacturer's warranty conditions, if any.

H.
Cover products subject to deterioration with impervious sheet covering. Provide ventilation to prevent condensation and degradation of products.

I.
Prevent contact with material that may cause corrosion, discoloration, or staining. J.
Provide equipment and personnel to store products by methods to prevent soiling,

disfigurement, or damage.

K.
Arrange storage of products to permit access for inspection. Periodically inspect to verify products are undamaged and are maintained in acceptable condition.

END OF SECTION
SECTION 01 6116
VOLATILE ORGANIC COMPOUND (VOC) CONTENT RESTRICTIONS PART 1 GENERAL
1.01  SECTION INCLUDES
1.02  DEFINITIONS
A.
Interior of Building: Anywhere inside the exterior weather barrier.

1.03  SUBMITTALS
A.
See Section 01 3000 - Administrative Requirements, for submittal procedures.

B.
Product Data: For each VOC-restricted product used in the project, submit evidence of compliance.

PART 2 PRODUCTS
2.01  MATERIALS PART 3 EXECUTION
3.01  FIELD QUALITY CONTROL
A.    City of Carrollton reserves the right to reject non-compliant products, whether installed or not, and require their removal and replacement with compliant products at no extra cost to City of Carrollton.

B.
Additional costs to restore indoor air quality due to installation of non-compliant products will be borne by Contractor.

END OF SECTION
14065 / CoC - CityHall RR remodels
01 6116 - 1
VOLATILE ORGANIC COMPOUND (VOC) CONTENT RESTRICTIONS

.01
FORM

SECTION 01 6116.01
ACCESSORY MATERIAL VOC CONTENT CERTIFICATION FORM
A.    Identification:

1.
Project Name:
 

2.
Project No.:
 

3.
Heights Venture Architects, L.L.P.:   

B.    Use of This Form:

1.
Because installers are allowed and directed to choose accessory materials suitable for the applicable installation, there is a possibility that such accessory materials might contain VOC content in excess of that permitted, especially where such materials have not been explicitly specified.

2.
Contractor is required to obtain and submit this form from each installer of work on this project.

3.
For each product category listed, circle the correct words in brackets: either [HAS] or [HAS NOT].

4.
If any of these accessory materials has been used, attach to this form product data and

MSDS sheet for each such product.

C.   VOC content restrictions are specified in Section 01 6116.

1.01  PRODUCT CERTIFICATION
A.    I certify that the installation work of my firm on this project:

1.
[HAS] [HAS NOT] required the use of any ADHESIVES.

2.
[HAS] [HAS NOT] required the use of any JOINT SEALANTS.

3.
[HAS] [HAS NOT] required the use of any PAINTS OR COATINGS.

4.
[HAS] [HAS NOT] required the use of any COMPOSITE WOOD or AGRIFIBER PRODUCTS.

B.    Product data and MSDS sheets are attached.

2.01  CERTIFIED BY:  (INSTALLER/MANUFACTURER/SUPPLIER FIRM)
A.    Firm Name:                                                                                                 B.    Print Name:                                                                                                 C.    Signature:                                                                                                   D.    Title:                                                          (officer of company)

E.    Date:                                                 
END OF SECTION
14065 / CoC - CityHall RR remodels
01 6116.01 - 1
ACCESSORY MATERIAL VOC CONTENT CERTIFICATION FORM

PART 1 GENERAL
1.01  QUALIFICATIONS

SECTION 01 7000
EXECUTION AND CLOSEOUT REQUIREMENTS
A.
For survey work, employ a land surveyor registered in Texas and acceptable to Heights Venture Architects, L.L.P.. Submit evidence of Surveyor's Errors and Omissions insurance coverage in the form of an Insurance Certificate.

1.02  PROJECT CONDITIONS
A.
Ventilate enclosed areas to assist cure of materials, to dissipate humidity, and to prevent accumulation of dust, fumes, vapors, or gases.

PART 2 PRODUCTS
2.01  PATCHING MATERIALS
A.
New Materials: As specified in product sections; match existing products and work for patching and extending work.

B.
Type and Quality of Existing Products: Determine by inspecting and testing products where necessary, referring to existing work as a standard.

C.
Product Substitution: For any proposed change in materials, submit request for substitution described in Section 01 6000 - Product Requirements.

PART 3 EXECUTION
3.01  EXAMINATION
A.
Verify that existing site conditions and substrate surfaces are acceptable for subsequent work.

Start of work means acceptance of existing conditions.

B.
Verify that existing substrate is capable of structural support or attachment of new work being applied or attached.

C.
Examine and verify specific conditions described in individual specification sections.

D.
Take field measurements before confirming product orders or beginning fabrication, to minimize waste due to over-ordering or misfabrication.

E.
Verify that utility services are available, of the correct characteristics, and in the correct locations.

F.    Prior to Cutting: Examine existing conditions prior to commencing work, including elements subject to damage or movement during cutting and patching. After uncovering existing work, assess conditions affecting performance of work. Beginning of cutting or patching means acceptance of existing conditions.

3.02  PREPARATION
A.
Clean substrate surfaces prior to applying next material or substance.

B.
Seal cracks or openings of substrate prior to applying next material or substance.

C.
Apply manufacturer required or recommended substrate primer, sealer, or conditioner prior to applying any new material or substance in contact or bond.

3.03  LAYING OUT THE WORK
A.
Verify locations of survey control points prior to starting work.

B.
Promptly notify Heights Venture Architects, L.L.P. of any discrepancies discovered.

C.
Protect survey control points prior to starting site work; preserve permanent reference points during construction.

D.
Promptly report to Heights Venture Architects, L.L.P. the loss or destruction of any reference point or relocation required because of changes in grades or other reasons.

E.
Replace dislocated survey control points based on original survey control. Make no changes without prior written notice to Heights Venture Architects, L.L.P.

F.
Utilize recognized engineering survey practices.

G.
Establish elevations, lines and levels. Locate and lay out by instrumentation and similar appropriate means:

1.
Site improvements including pavements; stakes for grading, fill and topsoil placement;

utility locations, slopes, and invert elevations; and   
.

2.
Grid or axis for structures.

3.
Building foundation, column locations, ground floor elevations, and   
. H.
Periodically verify layouts by same means.

I.
Maintain a complete and accurate log of control and survey work as it progresses.

3.04  GENERAL INSTALLATION REQUIREMENTS
A.
Install products as specified in individual sections, in accordance with manufacturer's instructions and recommendations, and so as to avoid waste due to necessity for replacement.

B.
Make vertical elements plumb and horizontal elements level, unless otherwise indicated. C.
Install equipment and fittings plumb and level, neatly aligned with adjacent vertical and

horizontal lines, unless otherwise indicated.

D.
Make consistent texture on surfaces, with seamless transitions, unless otherwise indicated. E.
Make neat transitions between different surfaces, maintaining texture and appearance.

3.05  CUTTING AND PATCHING
A.
Whenever possible, execute the work by methods that avoid cutting or patching. B.
Perform whatever cutting and patching is necessary to:

1.
Complete the work.

2.
Fit products together to integrate with other work.

3.
Provide openings for penetration of mechanical, electrical, and other services.

4.
Match work that has been cut to adjacent work.

5.
Repair areas adjacent to cuts to required condition.

6.
Repair new work damaged by subsequent work.

7.
Remove samples of installed work for testing when requested.

8.
Remove and replace defective and non-conforming work.

C.
Execute work by methods that avoid damage to other work and that will provide appropriate surfaces to receive patching and finishing. In existing work, minimize damage and restore to original condition.

D.
Employ original installer to perform cutting for weather exposed and moisture resistant elements, and sight exposed surfaces.

E.
Cut rigid materials using masonry saw or core drill. Pneumatic tools not allowed without prior approval.

F.
Restore work with new products in accordance with requirements of Contract Documents. G.
Fit work air tight to pipes, sleeves, ducts, conduit, and other penetrations through surfaces.

H.
At penetrations of fire rated walls, partitions, ceiling, or floor construction, completely seal voids with fire rated material in accordance with Section 07 8400, to full thickness of the penetrated element.

I.
Patching:

1.
Finish patched surfaces to match finish that existed prior to patching. On continuous surfaces, refinish to nearest intersection or natural break. For an assembly, refinish entire unit.

2.
Match color, texture, and appearance.

3.
Repair patched surfaces that are damaged, lifted, discolored, or showing other imperfections due to patching work. If defects are due to condition of substrate, repair substrate prior to repairing finish.

3.06  PROGRESS CLEANING
A.
Maintain areas free of waste materials, debris, and rubbish. Maintain site in a clean and orderly condition.

B.
Remove debris and rubbish from pipe chases, plenums, attics, crawl spaces, and other closed or remote spaces, prior to enclosing the space.

C.
Broom and vacuum clean interior areas prior to start of surface finishing, and continue cleaning to eliminate dust.

D.
Collect and remove waste materials, debris, and trash/rubbish from site periodically and dispose off-site; do not burn or bury.

3.07  PROTECTION OF INSTALLED WORK
A.
Protect installed work from damage by construction operations.

B.
Provide special protection where specified in individual specification sections.

C.
Provide temporary and removable protection for installed products. Control activity in immediate work area to prevent damage.

D.
Provide protective coverings at walls, projections, jambs, sills, and soffits of openings.

E.
Protect finished floors, stairs, and other surfaces from traffic, dirt, wear, damage, or movement of heavy objects, by protecting with durable sheet materials.

F.
Prohibit traffic or storage upon waterproofed or roofed surfaces. If traffic or activity is necessary, obtain recommendations for protection from waterproofing or roofing material manufacturer.

G.
Remove protective coverings when no longer needed; reuse or recycle plastic coverings if possible.

3.08  ADJUSTING
A.
Adjust operating products and equipment to ensure smooth and unhindered operation.

3.09  FINAL CLEANING
A.
Use cleaning materials that are nonhazardous.

B.
Clean interior and exterior glass, surfaces exposed to view; remove temporary labels, stains and foreign substances, polish transparent and glossy surfaces, vacuum carpeted and soft surfaces.

C.
Remove all labels that are not permanent. Do not paint or otherwise cover fire test labels or nameplates on mechanical and electrical equipment.

D.
Clean equipment and fixtures to a sanitary condition with cleaning materials appropriate to the surface and material being cleaned.

E.
Clean filters of operating equipment.

F.
Clean debris from roofs, gutters, downspouts, scuppers, overflow drains, area drains, drainage systems, and   
.

G.
Clean site; sweep paved areas, rake clean landscaped surfaces.

H.
Remove waste, surplus materials, trash/rubbish, and construction facilities from the site;

dispose of in legal manner; do not burn or bury.

3.10  CLOSEOUT PROCEDURES
A.
Make submittals that are required by governing or other authorities.

B.    Accompany Project Coordinator on preliminary inspection to determine items to be listed for completion or correction in the Contractor's Correction Punch List for Contractor's Notice of Substantial Completion.

C.
Notify Heights Venture Architects, L.L.P. when work is considered ready for Heights Venture

Architects, L.L.P.'s Substantial Completion inspection.

D.
Submit written certification containing Contractor's Correction Punch List, that Contract Documents have been reviewed, work has been inspected, and that work is complete in accordance with Contract Documents and ready for Heights Venture Architects, L.L.P.'s Substantial Completion inspection.

E.
Conduct Substantial Completion inspection and create Final Correction Punch List containing Heights Venture Architects, L.L.P.'s and Contractor's comprehensive list of items identified to be completed or corrected and submit to Heights Venture Architects, L.L.P..

F.
Correct items of work listed in Final Correction Punch List and comply with requirements for access to City of Carrollton-occupied areas.

G.
Notify Heights Venture Architects, L.L.P. when work is considered finally complete and ready for

Heights Venture Architects, L.L.P.'s Substantial Completion final inspection.

H.
Complete items of work determined by Heights Venture Architects, L.L.P. listed in executed

Certificate of Substantial Completion.

END OF SECTION
PART 1 GENERAL

SECTION 01 7419
CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL
1.01  WASTE MANAGEMENT REQUIREMENTS
A.
City of Carrollton requires that this project generate the least amount of trash and waste possible.

B.
Employ processes that ensure the generation of as little waste as possible due to error, poor planning, breakage, mishandling, contamination, or other factors.

C.
Minimize trash/waste disposal in landfills; reuse, salvage, or recycle as much waste as economically feasible.

D.   Contractor shall submit periodic Waste Disposal Reports; all landfill disposal, incineration, recycling, salvage, and reuse must be reported regardless of to whom the cost or savings accrues; use the same units of measure on all reports.

E.
Methods of trash/waste disposal that are not acceptable are:

1.
Burning on the project site.

2.
Burying on the project site.

3.
Dumping or burying on other property, public or private.

4.
Other illegal dumping or burying.

F.
Regulatory Requirements: Contractor is responsible for knowing and complying with regulatory requirements, including but not limited to Federal, state and local requirements, pertaining to legal disposal of all construction and demolition waste materials.

1.02  DEFINITIONS
A.
Clean: Untreated and unpainted; not contaminated with oils, solvents, caulk, or the like. B.
Construction and Demolition Waste: Solid wastes typically including building materials,

packaging, trash, debris, and rubble resulting from construction, remodeling, repair and demolition operations.

C.
Hazardous: Exhibiting the characteristics of hazardous substances, i.e., ignitibility, corrosivity, toxicity or reactivity.

D.
Nonhazardous: Exhibiting none of the characteristics of hazardous substances, i.e., ignitibility, corrosivity, toxicity, or reactivity.

E.
Nontoxic: Neither immediately poisonous to humans nor poisonous after a long period of exposure.

F.
Recyclable: The ability of a product or material to be recovered at the end of its life cycle and remanufactured into a new product for reuse by others.

G.
Recycle: To remove a waste material from the project site to another site for remanufacture into a new product for reuse by others.

H.
Recycling: The process of sorting, cleansing, treating and reconstituting solid waste and other discarded materials for the purpose of using the altered form. Recycling does not include burning, incinerating, or thermally destroying waste.

I.
Return: To give back reusable items or unused products to vendors for credit.

J.
Reuse: To reuse a construction waste material in some manner on the project site.

K.
Salvage: To remove a waste material from the project site to another site for resale or reuse by others.

L.
Sediment: Soil and other debris that has been eroded and transported by storm or well production run-off water.

M.   Source Separation: The act of keeping different types of waste materials separate beginning from the first time they become waste.

N.
Toxic: Poisonous to humans either immediately or after a long period of exposure.

O.
Trash: Any product or material unable to be reused, returned, recycled, or salvaged.

P.
Waste: Extra material or material that has reached the end of its useful life in its intended use.

Waste includes salvageable, returnable, recyclable, and reusable material.

1.03  SUBMITTALS
A.
See Section 01 3000 - Administrative Requirements, for submittal procedures.

B.
Waste Disposal Reports: Submit at specified intervals, with details of quantities of trash and waste, means of disposal or reuse, and costs; show both totals to date and since last report.

1.
Submit updated Report with each Application for Progress Payment; failure to submit

Report will delay payment.

2.
Submit Report on a form acceptable to City of Carrollton.

3.
Landfill Disposal: Include the following information:

a.
Identification of material.

b.
Amount, in tons or cubic yards, of trash/waste material from the project disposed of in landfills.

c.
State the identity of landfills, total amount of tipping fees paid to landfill, and total disposal cost.

d.
Include manifests, weight tickets, receipts, and invoices as evidence of quantity and cost.

4.
Incinerator Disposal: Include the following information:

a.
Identification of material.

b.
Amount, in tons or cubic yards, of trash/waste material from the project delivered to incinerators.

c.
State the identity of incinerators, total amount of fees paid to incinerator, and total disposal cost.

d.
Include manifests, weight tickets, receipts, and invoices as evidence of quantity and cost.

5.
Recycled and Salvaged Materials: Include the following information for each:

a.
Identification of material, including those retrieved by installer for use on other projects.

b.
Amount, in tons or cubic yards, date removed from the project site, and receiving party.

c.
Transportation cost, amount paid or received for the material, and the net total cost or savings of salvage or recycling each material.

d.
Include manifests, weight tickets, receipts, and invoices as evidence of quantity and cost.

e.
Certification by receiving party that materials will not be disposed of in landfills or by incineration.

6.
Material Reused on Project: Include the following information for each:

a.
Identification of material and how it was used in the project. b.
Amount, in tons or cubic yards.

c.
Include weight tickets as evidence of quantity.

7.
Other Disposal Methods: Include information similar to that described above, as appropriate to disposal method.

PART 3 EXECUTION
2.01  WASTE MANAGEMENT PROCEDURES
A.
See Section 01 3000 for additional requirements for project meetings, reports, submittal procedures, and project documentation.

B.
See Section 01 5000 for additional requirements related to trash/waste collection and removal facilities and services.

C.
See Section 01 6000 for waste prevention requirements related to delivery, storage, and handling.

D.
See Section 01 7000 for trash/waste prevention procedures related to demolition, cutting and patching, installation, protection, and cleaning.

2.02  WASTE MANAGEMENT PLAN IMPLEMENTATION
A.
Manager: Designate an on-site person or persons responsible for instructing workers and overseeing and documenting results of the Waste Management Plan.

B.
Communication: Distribute copies of the Waste Management Plan to job site foreman, each subcontractor, City of Carrollton, and Heights Venture Architects, L.L.P..

C.
Instruction: Provide on-site instruction of appropriate separation, handling, and recycling, salvage, reuse, and return methods to be used by all parties at the appropriate stages of the project.

D.
Meetings: Discuss trash/waste management goals and issues at project meetings.

1.
Pre-bid meeting.

2.
Pre-construction meeting.

3.
Regular job-site meetings.

E.
Facilities: Provide specific facilities for separation and storage of materials for recycling, salvage, reuse, return, and trash disposal, for use by all contractors and installers.

1.
Provide containers as required.

2.
Provide adequate space for pick-up and delivery and convenience to subcontractors.

3.
Keep recycling and trash/waste bin areas neat and clean and clearly marked in order to avoid contamination of materials.

F.
Hazardous Wastes: Separate, store, and dispose of hazardous wastes according to applicable regulations.

G.
Recycling: Separate, store, protect, and handle at the site identified recyclable waste products in order to prevent contamination of materials and to maximize recyclability of identified materials. Arrange for timely pickups from the site or deliveries to recycling facility in order to prevent contamination of recyclable materials.

H.
Reuse of Materials On-Site: Set aside, sort, and protect separated products in preparation for reuse.

I.
Salvage: Set aside, sort, and protect products to be salvaged for reuse off-site.

END OF SECTION
PART 1 GENERAL
1.01  SECTION INCLUDES

SECTION 02 4100
DEMOLITION
A.
Selective demolition of building elements for alteration purposes.

1.02  RELATED REQUIREMENTS
A.
Section 01 1000 - Summary: Limitations on Contractor's use of site and premises.

B.
Section 01 5000 - Temporary Facilities and Controls: Site fences, security, protective barriers, and waste removal.

C.
Section 01 6000 - Product Requirements: Handling and storage of items removed for salvage and relocation.

D.
Section 01 7000 - Execution and Closeout Requirements: Project conditions; protection of bench marks, survey control points, and existing construction to remain; reinstallation of removed products; temporary bracing and shoring.

E.
Section 01 7419 - Construction Waste Management and Disposal: Limitations on disposal of removed materials; requirements for recycling.

1.03  REFERENCE STANDARDS
A.
29 CFR 1926 - U.S. Occupational Safety and Health Standards; current edition.

B.
NFPA 241 - Standard for Safeguarding Construction, Alteration, and Demolition Operations;

2013.

1.04  SUBMITTALS
A.
See Section 01 3000 - Administrative Requirements, for submittal procedures.

B.
Demolition Plan: Submit demolition plan as specified by OSHA and local authorities.

1.
Indicate extent of demolition, removal sequence, bracing and shoring, and location and construction of barricades and fences.

2.
Identify demolition firm and submit qualifications.

3.
Include a summary of safety procedures.

C.
Project Record Documents: Accurately record actual locations of capped and active utilities and subsurface construction.

PART 3 EXECUTION
2.01  GENERAL PROCEDURES AND PROJECT CONDITIONS
A.
Comply with applicable codes and regulations for demolition operations and safety of adjacent structures and the public.

1.
Obtain required permits.

2.
Take precautions to prevent catastrophic or uncontrolled collapse of structures to be removed; do not allow worker or public access within range of potential collapse of unstable structures.

3.
Provide, erect, and maintain temporary barriers and security devices.

4.
Conduct operations to minimize effects on and interference with adjacent structures and occupants.

5.
Do not close or obstruct roadways or sidewalks without permit.

6.
Conduct operations to minimize obstruction of public and private entrances and exits; do not obstruct required exits at any time; protect persons using entrances and exits from removal operations.

7.
Obtain written permission from owners of adjacent properties when demolition equipment will traverse, infringe upon or limit access to their property.

B.
Do not begin removal until receipt of notification to proceed from City of Carrollton. C.
Protect existing structures and other elements that are not to be removed.

1.
Provide bracing and shoring.

2.
Prevent movement or settlement of adjacent structures.

3.
Stop work immediately if adjacent structures appear to be in danger.

D.
Minimize production of dust due to demolition operations; do not use water if that will result in ice, flooding, sedimentation of public waterways or storm sewers, or other pollution.

E.
If hazardous materials are discovered during removal operations, stop work and notify Heights Venture Architects, L.L.P. and City of Carrollton; hazardous materials include regulated asbestos containing materials, lead, PCB's, and mercury.

2.02  SELECTIVE DEMOLITION FOR ALTERATIONS
A.
Drawings showing existing construction and utilities are based on casual field observation and existing record documents only.

1.
Verify that construction and utility arrangements are as shown.

2.
Report discrepancies to Heights Venture Architects, L.L.P. before disturbing existing installation.

3.
Beginning of demolition work constitutes acceptance of existing conditions that would be apparent upon examination prior to starting demolition.

B.
Remove existing work as indicated and as required to accomplish new work.

1.
Remove items indicated on drawings.

C.
Services (Including but not limited to HVAC, Plumbing, Fire Protection, Electrical, Telecommunications, and   
): Remove existing systems and equipment as indicated.

1.
Maintain existing active systems that are to remain in operation; maintain access to equipment and operational components.

2.
Where existing active systems serve occupied facilities but are to be replaced with new services, maintain existing systems in service until new systems are complete and ready for service.

3.
Verify that abandoned services serve only abandoned facilities before removal.

4.
Remove abandoned pipe, ducts, conduits, and equipment, including those above accessible ceilings; remove back to source of supply where possible, otherwise cap stub and tag with identification.

D.
Protect existing work to remain.

1.
Prevent movement of structure; provide shoring and bracing if necessary.

2.
Perform cutting to accomplish removals neatly and as specified for cutting new work.

3.
Repair adjacent construction and finishes damaged during removal work.

4.
Patch as specified for patching new work.

2.03  DEBRIS AND WASTE REMOVAL
A.
Remove debris, junk, and trash from site.

B.
Remove from site all materials not to be reused on site; comply with requirements of Section 01

7419 - Waste Management.

C.
Leave site in clean condition, ready for subsequent work.

D.
Clean up spillage and wind-blown debris from public and private lands.

END OF SECTION
PART 1 GENERAL

SECTION 02 8400
POLYCHLORINATE BIPHENYL (PCB) REMEDIATION
1.01  SECTION INCLUDES
A.
Furnish labor, materials, services, and equipment necessary for complete removal and disposal of the following demolition debris in accordance with federal, state, and local regulations:

1.
PCB- and DEHP-containing lighting ballasts.

2.
Mercury-containing lamps and tubes, including fluorescent lamps, high intensity discharge (HID), arc lamps, ultra-violet, high pressure sodium, mercury vapor, ignitron tubes, neon, and incandescent.

B.
Perform PCB removal and disposal work in accordance with 40 CFR 761 and the requirements specified herein.

1.02  RELATED REQUIREMENTS
A.
Section 01 7000 - Execution and Closeout Requirements: Other selective demolition procedures.

B.
Section 01 7419 - Construction Waste Management and Disposal: Disposal of normal demolition debris.

C.
Section 02 4100 - Site Clearing: Demolition of entire buildings. D.
Section 26 0501 - Minor Electrical Demolition.

1.03  DEFINITIONS
A.
Toxic Substances: PCBs, mercury, and other substances regulated under the U.S. Federal Toxic Substances Control Act (TSCA); substances covered by this specification are identified under SECTION INCLUDES.

B.
Leak: Leak or leaking means any instance of a toxic substance present on any portion of the external surface of an item of equipment or container.

1.04  REFERENCE STANDARDS
A.
29 CFR 1910.132-138 - Personal Protective Equipment; current edition. B.
29 CFR 1910.145 - Accident Prevention Signs and Tags; current edition. C.
29 CFR 1910.1000 - Air Contaminants; current edition.

D.
40 CFR 273 - Standards For Universal Waste Management; current edition.

E.
40 CFR 761 - Polychlorinated Biphenyls (PCBs) Manufacturing, Processing, Distribution In

Commerce, And Use Prohibitions; current edition.

F.
49 CFR 178 - Specifications for Packaging; current edition.

1.05  SUBMITTALS
A.
See Section 01 3000 - Administrative Requirements, for submittal procedures, except that all submittals are to be made to City of Carrollton, not to Heights Venture Architects, L.L.P..

B.
Toxic Substances Removal Work Plan. C.
Disposal Plan.

D.
Worker Training Certification: Submit certificates, prior to the start of work but after the main abatement submittals, signed and dated by the Certified Industrial Hygienist and by each employee stating that the employee has received training; organize by individual worker not by type of certificates.

E.
Spill notification and documentation:

1.
Certification of Decontamination for PCB Spill.

2.
Post-cleanup sampling data, if required. F.
Transporter and disposal documentation.

1.06  QUALITY ASSURANCE
A.
Notification: Notify City of Carrollton 20 days prior to the start of toxic substance removal work. B.
Reference Documents: At all times maintain one copy each of 29 CFR 1910.1000, 40 CFR

761, and Contractor work practices for removal, storage and disposal of toxic substances, at field office and one copy each in view at project site.

C.
Training: Instruct employees on dangers of exposure to toxic substances present and on respirator use, decontamination, and applicable regulations.

D.
Surveillance Personnel: Surveillance personnel may enter Control Areas for brief periods of time provided they wear disposable polyethylene gloves and disposal polyethylene foot covers, as a minimum. Additional protective equipment may be required if respiratory hazard is involved or if skin contact with PCB is involved.

E.
Toxic Substances Removal Work Plan: Submit a detailed job-specific plan of the work procedures to be used in the removal and containment of toxic substance-containing materials, not to be combined with other hazardous abatement plans.

1.
Select removal procedures to minimize contamination of work areas with toxic substances or contaminated debris or waste.

2.
Include a sketch showing the location, size, and details of Control Areas.

3.
Include location and details of decontamination rooms, change rooms, shower facilities, and mechanical ventilation system.

4.
Include eating, drinking, smoking and restroom procedures, interface of trades, sequencing of related work, Disposal Plan, respirators, protective equipment, and a detailed description of the method of containment of the operation to ensure that toxic substances are not spread or carried outside of the control area unless properly containerized or controlled.

5.
Obtain approval of plan prior to the start of removal work.

F.
Disposal Plan: Within 45 calendar days after award of contract submit a Disposal Plan that complies with applicable requirements of federal, state, and local waste regulations.

1.
Do not proceed without City of Carrollton's approval of plan.

2.
Include in Plan:

a.
Identification of wastes associated with the work.

b.
Estimated quantities of wastes to be generated and disposed of.

c.
Names and qualifications of each contractor that will be transporting, storing, treating, and disposing of the wastes.

d.
Disposal facility location and 24-hour point of contact; furnish two copies of facility's

EPA waste permit applications and EPA Identification numbers.

e.
Names and qualifications (experience and training) of personnel who will be working on-site with toxic substances.

f.
List of waste handling equipment to be used in performing the work, to include cleaning, volume reduction, and transport equipment.

g.
Spill prevention, containment, and cleanup contingency measures to be implemented.

PART 2 PRODUCTS
2.01  EQUIPMENT
A.
Special Clothing (PPE): Work clothes shall consist of personal protective equipment (PPE) as required by 29 CFR 1910.132-138; including, but not limited to, the following:

1.
Disposable coveralls.

2.
Gloves (Disposable rubber gloves may be worn under these).

3.
Disposable foot covers (polyethylene).

4.
Chemical safety goggles.

5.
Half mask cartridge respirator.

B.
Special Clothing for City of Carrollton's Personnel Required to Enter Control Areas: Provide

PPE same as specified for workers.

	C.
	PC
	B Spill Kit: Include the following items, in at least the quantity indicated:

	
	1.
	Disposable Gloves (Polyethylene): 6 Pairs.

	
	2.
	Gloves With A High Degree Of Impermeability To PCB: 6 Pairs

	
	3.
	Disposable Coveralls With Permeation Resistance To PCB: 4 Each.

	
	4.
	Chemical Safety Goggles: 2 Each.

	
	5.
	Disposable Foot Covers (Polyethylene): 6 Pairs.

	
	6.
	PCB Caution Sign: "PCB Spill--Authorized Personnel Only": 2 Each.

	
	7.
	Banner Guard Or Equivalent Banner Material: 100 feet.

	
	8.
	Absorbent Material.

	
	9.
	Blue Polyethylene Waste Bags: 5 Bags.

	
	10.
	Cloth Backed Tape: 5 Each.

	
	11.
	Area Access Logs, Blank: 1 Roll.

	
	12.
	Brattice Cloth 6 by 6 feet: 10 Each.

	
	13.
	Rags: 1 Piece.

	
	14.
	Ball Point Pens: 20 Each.

	
	15.
	Herculite, 4 by 4 feet: 2 Each.

	
	16.
	Herculite, 8 by 8 feet: 1 Each.

	
	17.
	Blank Metal Signs And Grease Pencils.

	
	18.
	Waste Containers: 55 gallon: 2 Each.

	
	19.
	Drum (May Be Used As Container For Kit): 1 Each.

	D.
	PC
	B Caution Labels: Comply with 40 CFR 761, Subpart C.

	
	1.
	Affix labels to PCB waste containers and PCB-contaminated items not stored in

containers.

	
	2.
	Provide label with sufficient print size to be clearly legible, with bold print on contrasting

background, displaying the following: "CAUTION: Contains PCBs (Polychlorinated

Biphenyls)."


E.
Caution Signs: Comply with 29 CFR 1910.145.

1.
Provide signs at approaches to Control Areas.

2.
Locate signs at such a distance that personnel may read the sign and take the necessary precautions before entering the control area.

F.
Storage Containers for PCBs: Comply with 49 CFR 178.

1.
Liquid PCBs: Department of Transportation (DOT) Specification 17E containers.

2.
Non-Liquid PCB Mixtures, Articles, and Equipment: DOT Specification 5, 5B, or 17C

containers with removable heads.

G.
Storage Containers for Mercury-Containing Lamps: Appropriate DOT containers (original transport boxes or equivalent).

PART 3 EXECUTION
3.01  PREPARATION
A.
Control Area: Isolate Control Area by physical boundaries to prevent unauthorized entry of personnel; do not permit food, drink, or smoking materials in areas where toxic substances are handled or stored.

3.02  WORK PROCEDURE - PCBS
A.
Permissible Exposure Limits (PEL): PEL for PCBs is 3.1 E-08 lb/cubic foot on an 8-hour time weighted average basis.

B.
Work Operations: Ensure that work operations and processes involving PCB or

PCB-contaminated materials are conducted in accordance with 40 CFR 761 and the applicable requirements of this section, including but not limited to:

1.
Obtaining advance approval of PCB storage sites.

2.
Notifying City of Carrollton prior to commencing the operation.

3.
Reporting leaks and spills to City of Carrollton.

4.
Cleaning up spills.

5.
Maintaining access log of employees working in Control Area and providing copy to City of

Carrollton upon completion of the operation.

6.
Inspecting PCB and PCB-contaminated items and waste containers for leaks and forwarding copies of inspection reports to City of Carrollton.

7.
Maintaining the specified spill kit.

8.
Maintaining inspection, inventory and spill records.

C.
Perform PCB removal as described in PCB Removal Work Plan; handle PCBs so that no skin contact occurs.

D.
Personnel Protection: Require workers to wear and use PPE, as recommended by the

Industrial Hygienist, upon entering PCB control area. If PPE is not required by the CIH, so state in PCB Removal Work Plan.

E.
Footwear: Keep work footwear inside work area until completion of removal operations. F.
Hazards:

1.
Do not expose PCBs to open flames or other high temperature sources since toxic
decomposition by-products may be produced.

2.
Do not heat or handle PCBs to temperatures of 135 degrees F or higher without City of

Carrollton's concurrence.

G.
Package, mark, transport, and dispose of PCBs as required by regulations.

H.
Control Area: Allow only personnel certified as having received specified training into the control area.

I.
No Smoking: Smoking is not permitted within 50 feet of control area; provide "No Smoking" signs as directed by City of Carrollton.

J.
Confined Spaces: Wherever feasible, do not carry out PCB handling operations in confined spaces having limited means of egress and inadequate cross ventilation.

K.
Exhaust Ventilation: If used, discharge exhaust ventilation for PCB operations to outside and away from personnel.

L.
Solvent Cleaning: Clean contaminated tools, containers, etc., after use by rinsing three times with appropriate solvent or by wiping down three times with solvent wetted rag; suggested solvents are Stoddard solvent and hexane.

M.   Drip Pans: Place drip pans under portable PCB transformers and rectifiers in use or stored for use; provide pans with containment volume of at least one and one-half times internal volume of PCBs that would drain into pan.

N.
Evacuation Procedures: Establish written procedures for evacuation of injured workers; do not delay aid for a seriously injured worker for reasons of decontamination.

3.03  BALLASTS
A.
As ballasts are removed from lighting fixtures, inspect label on ballast.

1.
Ballasts Without "No PCB" Label: Assume to contain PCBs; containerize and dispose of as specified.

2.
Ballasts With "No PCB" Label: If there are less than 1600 total to be removed from project, dispose of them as normal demolition debris.

B.    More Than 1600 "No PCB" Labeled Ballasts: Determine whether the "No PCB" labeled ballasts contain diethylhexyl phthalate (DEHP) either by testing or by checking with ballast manufacturer indicated on the label.

1.
Submit testing results and/or written confirmation from manufacturer to City of Carrollton.

2.
If the ballasts do not contain DEHP, dispose of them as normal demolition debris.

3.
If they do contain DEHP, dispose of them as as specified for PCBs.

4.
As basis of contract assume ballasts with "No PCB" labels do not contain DEHP.

5.
If 1600 or more DEHP ballasts are disposed of in a 24 hour period, notify the National

Response Team at 800-424-8802.

3.04  MERCURY-CONTAINING LIGHTING LAMPS
A.
Lighting Lamps: Remove lighting tubes/lamps from lighting fixtures and carefully place, unbroken, into containers.

1.
In the event a lighting tube/lamp breaks, sweep up pieces and contents and place waste in double plastic taped bags and dispose of as Universal Waste as specified in 40 CFR 273.

B.
Deliver unbroken, boxed, lamps to City of Carrollton at location directed.

3.05  PCB SPILL CLEANUP REQUIREMENTS
A.
Immediately report to City of Carrollton all PCB spills on the ground or in the water, PCB spills in drip pans, and PCB leaks.

B.
Control Area: Rope off area around edges of PCB leaks and spills and post "PCB Spill Authorized Personnel Only" caution sign. Immediately transfer leaking items to drip pan or other container.

C.
Cleanup: Comply with 40 CFR 761, Subpart G.

1.
Initiate cleanup of spills as soon as possible, but no later than 48 hours of its discovery.

2.
Require personnel to wear specified PPE, unless determined not required by CIH.

3.
If misting, elevated temperatures, or open flames are present, or if spill is situated in a confined space, notify City of Carrollton.

4.
Mop up liquid with rags or other conventional absorbent.

5.
Treat spent absorbent as solid PCB waste.

D.
Records and Certification: Document cleanup with records of decontamination in accordance with 40 CFR 761, Section 125, Requirements for PCB Spill Cleanup; provide certification of decontamination.

E.
Sampling: Perform post cleanup sampling as required by 40 CFR 761, Section 130, Sampling

Requirements.

F.
Do not remove boundaries of PCB control area until site is determined satisfactorily clean by

City of Carrollton.

3.06  TEMPORARY STORAGE PRIOR TO DISPOSAL
A.
Storage Site: Obtain City of Carrollton's approval in advance of areas, spaces, rooms, and buildings used to store toxic substances prior to disposal off-site; storage sites must comply with the following criteria without exception:

1.
Adequate roof and walls to prevent rainwater from reaching stored toxic substances.

2.
Adequate floor that has continuous curbing with minimum 6 inch high curb, with containment volume equal to at least two times internal volume of largest toxic substance article or container stored therein or 25 percent of total internal volume of all toxic substance containing equipment or containers stored therein, whichever is greater.

3.
No drain valves, floor drains, expansion joints, sewer lines, or other openings that would permit liquids to flow from curbed area.

4.
Floors and curbing constructed of continuous smooth and impervious materials, such as Portland cement, concrete, or steel, to prevent or minimize penetrations of toxic substances.

5.
Not located at a site that is below the 100-year flood water elevation.

6.
Posted with specified Caution Sign.

B.
Store PCBs, PCB articles, and PCB-contaminated items in specified containers.

1.
Label waste containers with the following:

a.
"Solid (or Liquid) Waste Polychlorinated Biphenyls." b.
Specified PCB Caution Label.

c.
Date item was placed in storage and name of generator.

2.
Label PCB articles and PCB-contaminated items with the following:

a.
Specified PCB Caution Label.

b.
Date item was placed in storage and name of generator.

C.
Label mercury-containing lamp waste in accordance with 40 CFR 273. Affix labels to all lighting waste containers.

3.07  CLEANING
A.
Clean up and containerize wastes daily.

B.
Maintain surfaces of Control Areas free of accumulations of toxic substances. Restrict spread of dust and debris; keep waste from being distributed over work area.

C.
Do not remove Control Area boundaries or warning signs prior to City of Carrollton's approval. D.
Reclean areas showing residual toxic substances.

3.08  DISPOSAL BY CONTRACTOR
A.
Comply with disposal requirements and procedures specified in 40 CFR 761 and   
;

deliver toxic substance waste to a disposal facility having required permits.

1.
Do not accept toxic substance waste unless it is accompanied by a manifest signed by City of Carrollton.

2.
Before transporting toxic substance waste, sign and date manifest acknowledging acceptance of the waste from City of Carrollton.

3.
Return a signed copy to City of Carrollton before leaving project site.

4.
Ensure that manifest accompanies waste at all times.

5.
Submit transporter certification of notification to EPA of their toxic substance waste activities.

B.
Payment will not be made until Certificate of Disposal has been furnished to City of Carrollton.

C.
Certificate of Disposal: Submit to City of Carrollton within 30 days of date that disposal of waste identified on manifest was completed; include on the certificate:

1.
The identity of disposal facility, by name, address, and EPA identification number.

2.
The identity of waste affected by Certificate of Disposal including reference to manifest number for the shipment.

3.
Statement certifying the fact of disposal of the identified waste, including date(s) of disposal, and identifying disposal process used.

4.
Certification as defined in 40 CFR 761, Section 3.

END OF SECTION
PART 1 GENERAL
1.01  SECTION INCLUDES

SECTION 03 0100
MAINTENANCE OF CONCRETE
A.
Cleaning of existing concrete surfaces.

B.
Repair of exposed structural, shrinkage, and settlement cracks.

C.
Resurfacing of concrete surfaces having spalled areas and other damage. D.
Scope of Work: As indicated on the drawings.

1.02  REFERENCE STANDARDS
A.
ASTM A767/A767M - Standard Specification for Zinc-Coated (Galvanized) Steel Bars for

Concrete Reinforcement; 2009.

B.
ASTM C33/C33M - Standard Specification for Concrete Aggregates; 2013. C.
ASTM C150/C150M - Standard Specification for Portland Cement; 2012.

D.
ASTM C928/C928M - Standard Specification for Packaged, Dry, Rapid-Hardening Cementitious

Material for Concrete Repairs; 2013.

E.
AWS D1.4/D1.4M - Structural Welding Code - Reinforcing Steel; American Welding Society;

2011.

1.03  ADMINISTRATIVE REQUIREMENTS
A.
Scheduling: Perform blast cleaning only between the hours of 7 am to 10 pm.

1.04  SUBMITTALS
A.
See Section 01 3000 - Administrative Requirements, for submittal procedures.

1.05  QUALITY ASSURANCE
A.
Designer Qualifications: Design reinforcement splices under direct supervision of a

Professional   
Engineer experienced in design of this type of work and licensed in

Texas.

1.06  DELIVERY, STORAGE, AND HANDLING
A.
Comply with manufacturers' instructions for storage, shelf life limitations, and handling of products.

PART 2 PRODUCTS
2.01  CLEANING MATERIALS
A.
Detergent: Non-ionic detergent.

2.02  CEMENTITIOUS PATCHING AND REPAIR MATERIALS
A.
Manufacturers:

B.
Cementitious Repair Mortar, Trowel Grade: One- or two-component, factory-mixed, polymer-modified cementitious mortar.

2.03  ACCESSORIES
A.
Anchoring Adhesive: Self-leveling or non-sag as applicable.

PART 3 EXECUTION
3.01  EXAMINATION
A.
Verify that surfaces are ready to receive work.

B.
Beginning of installation means acceptance of substrate.

3.02  CLEANING EXISTING CONCRETE
A.
Provide enclosures, barricades, and other temporary construction as required to protect adjacent work from damage.

B.
Clean concrete surfaces of dirt or other contamination using the gentlest method that is effective.

1.
Try the gentlest method first, then, if not clean enough, use a less gentle method taking care to watch for impending damage.

2.
Clean out cracks and voids using same methods.

C.
The following are acceptable cleaning methods, in order from gentlest to less gentle:

1.
Water washing using low-pressure, maximum of 100 psi, and, if necessary, brushes with natural or synthetic bristles.

2.
Increasing the water washing pressure to maximum of 400 psi.

3.
Adding detergent to washing water; with final water rinse to remove residual detergent.

4.
Steam-generated low-pressure hot-water washing.

3.03  CONCRETE SURFACE REPAIR USING CEMENTITIOUS MATERIALS
A.
Clean concrete surfaces, cracks, and joints of dirt, laitance, corrosion, and other contamination using method(s) specified above and allow to dry.

B.
Apply coating of bonding agent to entire concrete surface to be repaired. C.
Fill voids with cementitious mortar flush with surface.

D.
Apply repair mortar by steel trowel to a minimum thickness of 1/4 inch over entire surface, terminating at a vertical change in plane on all sides.

E.
Trowel finish to match adjacent concrete surfaces.

END OF SECTION
A.
Reinforcing steel for cast-in-place concrete.

B.
Supports and accessories for steel reinforcement.

1.02  REFERENCE STANDARDS
A.
ACI 301 - Specifications for Structural Concrete; American Concrete Institute International; 2010 (Errata 2012).

B.
ACI 318 - Building Code Requirements For Structural Concrete and Commentary; American

Concrete Institute International; 2011.

C.
ACI SP-66 - ACI Detailing Manual; American Concrete Institute International; 2004.

D.
ASTM A615/A615M - Standard Specification for Deformed and Plain Carbon-Steel Bars for

Concrete Reinforcement; 2015.

E.
ASTM A767/A767M - Standard Specification for Zinc-Coated (Galvanized) Steel Bars for

Concrete Reinforcement; 2009.

F.
AWS D1.4/D1.4M - Structural Welding Code - Reinforcing Steel; American Welding Society;

2011.

G.
CRSI (DA4) - Manual of Standard Practice; Concrete Reinforcing Steel Institute; 2009. H.
CRSI (P1) - Placing Reinforcing Bars; Concrete Reinforcing Steel Institute; 2011.

1.03  SUBMITTALS
A.
See Section 01 3000 - Administrative Requirements, for submittal procedures.

B.
Shop Drawings: Comply with requirements of ACI SP-66. Include bar schedules, shapes of bent bars, spacing of bars, and location of splices.

1.04  QUALITY ASSURANCE
A.
Perform work of this section in accordance with ACI 301.

B.
Welders' Certificates: Submit certifications for welders employed on the project, verifying AWS

qualification within the previous 12 months.

PART 2 PRODUCTS
2.01  REINFORCEMENT
A.
Reinforcing Steel: ASTM A615/A615M, Grade 60 (60,000 psi).

1.
Galvanized in accordance with ASTM A767/A767M, Class I.

B.
Reinforcement Accessories:

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

2.02  FABRICATION
A.
Fabricate concrete reinforcing in accordance with CRSI (DA4) - Manual of Standard Practice.

END OF SECTION
A.
Concrete formwork.

B.
Concrete for composite floor construction. C.
Floors and slabs on grade.

D.
Joint devices associated with concrete work. E.
Concrete curing.

1.02  RELATED REQUIREMENTS
A.
Section 03 2000 - Concrete Reinforcing.

B.
Section 06 0573 - Wood Treatment: Field-applied termiticide and mildicide for concrete surfaces.

C.
Section 07 9200 - Joint Sealants: Products and installation for sealants for saw cut joints and isolation joints in slabs.

1.03  REFERENCE STANDARDS
A.
ACI 117 - Standard Specifications for Tolerances for Concrete Construction and Materials; American Concrete Institute International; 2010.

B.
ACI 211.1 - Standard Practice for Selecting Proportions for Normal, Heavyweight, and Mass

Concrete; American Concrete Institute International; 1991 (Reapproved 2009).

C.
ACI 301 - Specifications for Structural Concrete; American Concrete Institute International; 2010 (Errata 2012).

D.
ACI 302.1R - Guide for Concrete Floor and Slab Construction; American Concrete Institute

International; 2004 (Errata 2007).

E.
ACI 304R - Guide for Measuring, Mixing, Transporting, and Placing Concrete; American

Concrete Institute International; 2000.

F.
ACI 306R - Cold Weather Concreting; American Concrete Institute International; 2010. G.
ACI 308R - Guide to Curing Concrete; American Concrete Institute International; 2001

(Reapproved 2008).

H.
ACI 318 - Building Code Requirements for Structural Concrete and Commentary; American

Concrete Institute International; 2011.

I.
ACI 347 - Guide to Formwork for Concrete; American Concrete Institute International; 2004. J.
ASTM C33/C33M - Standard Specification for Concrete Aggregates; 2013.

K.
ASTM C143/C143M - Standard Test Method for Slump of Hydraulic-Cement Concrete; 2012.

L.
ASTM C150/C150M - Standard Specification for Portland Cement; 2012.

M.   ASTM C881/C881M - Standard Specification for Epoxy-Resin-Base Bonding Systems for

Concrete; 2013.

N.
ASTM E1643 - Standard Practice for Selection, Design, Installation and Inspection of Water

Vapor Retarders Used in Contact with Earth or Granular Fill Under Concrete Slabs; 2011.

O.
ASTM E1745 - Standard Specification for Plastic Water Vapor Retarders Used in Contact with

Soil or Granular Fill under Concrete Slabs; 2011.

P.
ASTM E1993/E1993M - Standard Specification for Bituminous Water Vapor Retarders Used in

Contact with Soil or Granular Fill Under Concrete Slabs; 1998 (Reapproved 2013).

1.04  SUBMITTALS
A.
See Section 01 3000 - Administrative Requirements, for submittal procedures.

B.
Samples: Submit samples of underslab vapor retarder to be used.

C.
Warranty: Submit manufacturer warranty and ensure forms have been completed in City of

Carrollton's name and registered with manufacturer.

1.05  QUALITY ASSURANCE
A.
Perform work of this section in accordance with ACI 301 and ACI 318.

B.
For slabs required to include moisture vapor reduction admixture (MVRA), do not proceed with placement unless manufacturer's representative is present for every day of placement.

1.06  WARRANTY
A.
See Section 01 7800 - Closeout Submittals, for additional warranty requirements.

B.
Slabs with Moisture Vapor Reducing Admixture (MVRA): Provide warranty to cover the cost of flooring failures due to moisture migration from slabs for ten years.

1.
Include cost of repair or removal of failed flooring, placement of topical moisture remediation system, and replacement of flooring with comparable flooring system.

PART 2 PRODUCTS
2.01  FORMWORK
A.
Form Materials: Contractor's choice of standard products with sufficient strength to withstand hydrostatic head without distortion in excess of permitted tolerances.

1.
Form Coating: Release agent that will not adversely affect concrete or interfere with application of coatings.

2.02  REINFORCEMENT
A.
Comply with requirements of Section 03 2000.

2.03  CONCRETE MATERIALS
A.
Cement: ASTM C150, Type I - Normal Portland type.

1.
Acquire all cement for entire project from same source.

B.
Fine and Coarse Aggregates: ASTM C 33.

1.
Acquire all aggregates for entire project from same source. C.
Water: Clean and not detrimental to concrete.

2.04  ADMIXTURES
A.
Do not use chemicals that will result in soluble chloride ions in excess of 0.1 percent by weight of cement.

B.
Moisture Vapor Reduction Admixture (MVRA): Liquid, inorganic admixture free of volatile organic compounds (VOCs) and formulated to close capillary systems formed during curing to reduce moisture vapor emission and transmission, with no adverse effect on concrete properties.

1.
Provide admixture in slabs to receive adhesively applied flooring   
.

2.
Products:

a.
Substitutions: See Section 01 6000 - Product Requirements.

2.05  ACCESSORY MATERIALS
A.
Underslab Vapor Retarder: Multi-layer, fabric-, cord-, grid-, or aluminum-reinforced polyethylene or equivalent, complying with ASTM E1745, Class A; stated by manufacturer as suitable for installation in contact with soil or granular fill under concrete slabs. The use of single ply polyethylene is prohibited.

1.
Installation: Comply with ASTM E1643.

2.
Accessory Products: Vapor retarder manufacturer's recommended tape, adhesive, mastic, prefabricated boots, etc., for sealing seams and penetrations in vapor retarder.

B.
Insulated Underslab Vapor Retarder: Multi-layer product of high density closed-cell foam and high density polyethylene bubble sandwiched between outer layers of aluminum-reinforced

polyethylene or equivalent, stated by manufacturer as suitable for installation in contact with soil or granular fill under concrete slabs. The use of single ply polyethylene is prohibited.

1.
Installation: Comply with ASTM E1643.

2.
Accessory Products: Vapor retarder manufacturer's recommended tape, adhesive, mastic, prefabricated boots, etc., for sealing seams and penetrations in vapor retarder.

C.
Underslab Waterproofing and Vapor Retarder: Semi-rigid bituminous membrane, seven-ply, complying with ASTM E1993.

2.06  BONDING AND JOINTING PRODUCTS
A.
Epoxy Bonding System:

1.
Complying with ASTM C881/C881M and of Type required for specific application.

2.
Products:

a.
Substitutions: See Section 01 6000 - Product Requirements.

B.
Slab Isolation Joint Filler: 1/2 inch thick, height equal to slab thickness, with removable top section that will form 1/2 inch deep sealant pocket after removal.

2.07  CURING MATERIALS
2.08  CONCRETE MIX DESIGN
A.
Admixtures: Add acceptable admixtures as recommended in ACI 211.1 and at rates recommended or required by manufacturer.

PART 3 EXECUTION
3.01  EXAMINATION
A.
Verify lines, levels, and dimensions before proceeding with work of this section.

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

B.
Verify that forms are clean and free of rust before applying release agent.

C.
Where new concrete is to be bonded to previously placed concrete, prepare existing surface by cleaning with steel brush and applying bonding agent in accordance with manufacturer's instructions.

1.
Use epoxy bonding system for bonding to damp surfaces, for structural load-bearing applications, and where curing under humid conditions is required.

D.
Where new concrete with integral waterproofing is to be bonded to previously placed concrete, prepare surfaces to be treated in accordance with waterproofing manufacturer's instructions. Saturate cold joint surface with clean water, and remove excess water before application of coat of waterproofing admixture slurry. Apply slurry coat uniformly with semi-stiff bristle brush at rate recommended by waterproofing manufacturer.

E.
In locations where new concrete is doweled to existing work, drill holes in existing concrete, insert steel dowels and pack solid with non-shrink grout.

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

1.
Vapor Retarder Over Granular Fill: Install compactible granular fill before placing vapor retarder as shown on the drawings. Do not use sand.

3.03  PLACING CONCRETE
A.
Place concrete in accordance with ACI 304R.

B.
Place concrete for floor slabs in accordance with ACI 302.1R.

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

D.
Finish floors level and flat, unless otherwise indicated, within the tolerances specified below.

3.04  SLAB JOINTING
A.
Locate joints as indicated on the drawings.

B.
Anchor joint fillers and devices to prevent movement during concrete placement.

C.
Isolation Joints: Use preformed joint filler with removable top section for joint sealant, total height equal to thickness of slab, set flush with top of slab.

3.05  FLOOR FLATNESS AND LEVELNESS TOLERANCES
A.
Maximum Variation of Surface Flatness:

1.
Exposed Concrete Floors: 1/4 inch in 10 ft.

2.
Under Seamless Resilient Flooring: 1/4 inch in 10 ft.

3.
Under Carpeting: 1/4 inch in 10 ft.

B.
Correct the slab surface if tolerances are less than specified.

C.
Correct defects by grinding or by removal and replacement of the defective work. Areas requiring corrective work will be identified. Re-measure corrected areas by the same process.

3.06  CONCRETE FINISHING
A.
Concrete Slabs: Finish to requirements of ACI 302.1R, and as follows:

1.
Surfaces to Receive Thin Floor Coverings: "Steel trowel" as described in ACI 302.1R; thin floor coverings include thin set porcelain tile.

2.
Other Surfaces to Be Left Exposed: "Steel trowel" as described in ACI 302.1R, minimizing burnish marks and other appearance defects.

B.
In areas with floor drains, maintain floor elevation at walls; pitch surfaces uniformly to drains at

1:100 nominal.

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

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

C.
Formed Surfaces: Cure by moist curing with forms in place for full curing period. D.
Surfaces Not in Contact with Forms:

1.
Initial Curing: Start as soon as free water has disappeared and before surface is dry.
Keep continuously moist for not less than three days by water ponding, water-saturated sand, water-fog spray, or saturated burlap.

2.
Final Curing: Begin after initial curing but before surface is dry.

3.08  DEFECTIVE CONCRETE
A.
Defective Concrete: Concrete not conforming to required lines, details, dimensions, tolerances or specified requirements.

B.
Repair or replacement of defective concrete will be determined by the Heights Venture Architects, L.L.P.. The cost of additional testing shall be borne by Contractor when defective concrete is identified.

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

END OF SECTION
PART 1 GENERAL
1.01  RELATED REQUIREMENTS

SECTION 04 0100
MAINTENANCE OF MASONRY
A.
Section 04 0511 - Masonry Mortaring and Grouting.

B.
Section 04 2000 - Unit Masonry: Brick masonry units. C.
Section 04 2000 - Unit Masonry: Mortar and grout.

D.
Section 04 2002 - Single-Wythe Unit Masonry.

1.02  REFERENCE STANDARDS
A.
ACI 530/530.1/ERTA - Building Code Requirements and Specification for Masonry Structures and Related Commentaries; American Concrete Institute International; 2011.

1.03  ADMINISTRATIVE REQUIREMENTS
A.
Pre-installation Meeting: Convene one week prior to commencing work of this section.

1.
Require attendance of parties directly affecting work of this section.

B.
Scheduling:

1.
Perform cleaning and washing of masonry between the hours of 7 am to 11 pm only.

1.04  SUBMITTALS
A.
See Section 01 3000 - Administrative Requirements, for submittal procedures.

1.05  QUALITY ASSURANCE
A.
Comply with provisions of ACI 530/530.1/ERTA, except where exceeded by requirements of the contract documents.

1.06  DELIVERY, STORAGE, AND HANDLING
A.
Deliver masonry neatly stacked and tied on pallets. Store clear of ground with adequate waterproof covering.

1.07  FIELD CONDITIONS
A.
Cold and Hot Weather Requirements: Comply with requirements of ACI 530/530.1/ERTA or applicable building code, whichever is more stringent.

PART 2 PRODUCTS
2.01  CLEANING MATERIALS
A.
Cleaning Agent: Detergent type.

B.
Cleaning Agent: 0.5 lb of sodium hydrosulphite mixture to one gallon of water.

2.02  MORTAR MATERIALS
A.
Conform to requirements of Section 04 0511.

2.03  MASONRY MATERIALS
A.
Block: Section 04 2000.

PART 3 EXECUTION
3.01  EXAMINATION
A.
Verify that surfaces to be cleaned are ready for work of this section.

3.02  PREPARATION
A.
Protect surrounding elements from damage due to restoration procedures.

B.
Carefully remove and store removable items located in areas to be restored, including fixtures, fittings, finish hardware, and accessories; reinstall upon completion.

C.
Separate areas to be protected from restoration areas using means adequate to prevent damage.

D.
Mask immediately adjacent surfaces with material that will withstand cleaning and restoration procedures.

E.
Close off adjacent occupied areas with dust proof and weatherproof partitions.

F.
When using cleaning methods that involve water or other liquids, install drainage devices to prevent runoff over adjacent surfaces unless those surfaces are impervious to damage from runoff.

G.
Do not allow cleaning runoff to drain into sanitary or storm sewers.

3.03  REBUILDING
A.
Cut out damaged and deteriorated masonry with care in a manner to prevent damage to any adjacent remaining materials.

B.
Support structure as necessary in advance of cutting out units. C.
Cut away loose or unsound adjoining masonry as directed.

D.
Build in new units following procedures for new work specified in other section(s). E.
Mortar Mix: Colored and proportioned to match existing work.

F.
Ensure that anchors are correctly located and built in.

G.
Install built in masonry work to match and align with existing, with joints and coursing true and level, faces plumb and in line. Build in all openings, accessories and fittings.

3.04  CLEANING EXISTING MASONRY
A.
High Pressure Steam Cleaning: Apply _no more than 800_ psi pressure to _exposed_ type masonry surfaces at _existing restroom_ locations, maintaining uniform depth and surface texture throughout.

B.
Cleaning Detergent: Brush clean masonry surfaces at _existing restroom_ locations with cleaning agent in accordance with the manufacturer's instructions. Saturate masonry with clean water and flush loose mortar and dirt.

3.05  CLEANING NEW MASONRY
A.
Verify mortar is fully set and cured.

B.
Clean surfaces and remove large particles with wood scrapers, brass or nylon wire brushes.

3.06  RESTORATION CLEANING
A.
Clean surfaces and remove large particles with wood scrapers or non-ferrous wire brush.

3.07  CLEANING
A.
Immediately remove stains, efflorescence, or other excess resulting from the work of this section.

B.
Remove excess mortar, smears, and droppings as work proceeds and upon completion. C.
Clean surrounding surfaces.

END OF SECTION
PART 1 GENERAL
1.01  SECTION INCLUDES A.
Mortar for masonry. B.
Grout for masonry.


SECTION 04 0511
MASONRY MORTARING AND GROUTING
1.02  RELATED REQUIREMENTS
A.
Section 04 0100 - Maintenance of Masonry: Bedding and pointing mortar for masonry restoration work.

B.
Section 04 2000 - Unit Masonry: Installation of mortar and grout.

C.
Section 04 2002 - Single-Wythe Unit Masonry: Installation of mortar and grout. D.
Section 04 2723 - Cavity Wall Unit Masonry: Installation of mortar and grout.

E.
Section 08 1213 - Hollow Metal Frames: Products and execution for grouting steel door frames installed in masonry.

1.03  REFERENCE STANDARDS
A.
ACI 530/530.1/ERTA - Building Code Requirements and Specification for Masonry Structures and Related Commentaries; American Concrete Institute International; 2011.

B.
ASTM C5 - Standard Specification for Quicklime for Structural Purposes; 2010. C.
ASTM C91/C91M - Standard Specification for Masonry Cement; 2012.

D.
ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete; 2014. E.
ASTM C144 - Standard Specification for Aggregate for Masonry Mortar; 2011. F.
ASTM C150/C150M - Standard Specification for Portland Cement; 2012.

G.
ASTM C207 - Standard Specification for Hydrated Lime for Masonry Purposes; 2006 (Reapproved 2011).

H.
ASTM C270 - Standard Specification for Mortar for Unit Masonry; 2012.

I.
ASTM C387/C387M - Standard Specification for Packaged, Dry, Combined Materials for

Concrete and High Strength Mortar; 2011b.

J.
ASTM C476 - Standard Specification for Grout for Masonry; 2010.

K.
ASTM C780 - Standard Test Method for Preconstruction and Construction Evaluation of Mortars for Plain and Reinforced Unit Masonry; 2012.

L.
ASTM C1072 - Standard Test Method for Measurement of Masonry Flexural Bond Strength;

2013.

M.   ASTM C1314 - Standard Test Method for Compressive Strength of Masonry Prisms; 2012. N.
ASTM E518/E518M - Standard Test Methods for Flexural Bond Strength of Masonry; 2010.

1.04  SUBMITTALS
A.
See Section 01 3000 - Administrative Requirements, for submittal procedures.

1.05  QUALITY ASSURANCE
A.
Comply with provisions of ACI 530/530.1/ERTA, except where exceeded by requirements of the contract documents.

1.06  DELIVERY, STORAGE, AND HANDLING
A.
Maintain packaged materials clean, dry, and protected against dampness, freezing, and foreign matter.

1.07  FIELD CONDITIONS
A.
Cold and Hot Weather Requirements: Comply with requirements of ACI 530/530.1/ERTA or applicable building code, whichever is more stringent.

PART 2 PRODUCTS
2.01  MORTAR AND GROUT APPLICATIONS
A.
At Contractor's option, mortar and grout may be field-mixed from packaged dry materials, made from factory premixed dry materials with addition of water only, or ready-mixed.

B.
Mortar Color: Natural gray unless otherwise indicated.

C.
Mortar Mix Designs: ASTM C270, Property Specification.

1.
Interior, Non-loadbearing Masonry: Type O.

2.02  MATERIALS
A.
Packaged Dry Material for Mortar for Unit Masonry: Premixed Portland cement, hydrated lime, and sand; complying with ASTM C387/C387M and capable of producing mortar of the specified strength in accordance with ASTM C270 with the addition of water only.

1.
Type: Type N.

2.
Color: Standard gray.

B.
Packaged Dry Material for Mortar for Repointing: Premixed Portland cement, hydrated lime, and graded sand; capable of producing Type O mortar in accordance with ASTM C270 with the addition of water only.

1.
Color: Standard gray.

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

1.
Type: Fine.

D.
Portland Cement: ASTM C150.

1.
Type: Type I - Normal.

2.
Color: Standard gray.

E.
Masonry Cement: ASTM C91.

1.
Type: Type N.

F.
Hydrated Lime: ASTM C207, Type S.

G.
Quicklime: ASTM C5, non-hydraulic type. H.
Mortar Aggregate: ASTM C144.

I.
Water: Clean and potable.

J.
Bonding Agent: Latex type.

2.03  MORTAR MIXING
A.
Thoroughly mix mortar ingredients using mechanical batch mixer, in accordance with ASTM C270 and in quantities needed for immediate use.

B.
Maintain sand uniformly damp immediately before the mixing process. C.
Do not use anti-freeze compounds to lower the freezing point of mortar. D.
If water is lost by evaporation, re-temper only within two hours of mixing.

2.04  GROUT MIXING
A.
Mix grout in accordance with ASTM C94/C94M.

B.
Thoroughly mix grout ingredients in quantities needed for immediate use in accordance with

ASTM C476 for fine and coarse grout.

2.05  PRECONSTRUCTION TESTING
A.
Mortar Mixes: Test mortars prebatched by weight in accordance with ASTM C780 recommendations for preconstruction testing.

PART 3 EXECUTION
3.01  PREPARATION
A.
Apply bonding agent to existing concrete surfaces.

B.
Plug clean-out holes for grouted masonry with brick masonry units. Brace masonry to resist wet grout pressure.

3.02  INSTALLATION
A.
Install mortar and grout to requirements of section(s) in which masonry is specified.

B.
Do not install grout in lifts greater than 16 inches without consolidating grout by rodding. C.
Do not displace reinforcement while placing grout.

D.
Remove excess mortar from grout spaces.

3.03  GROUTING
A.
Use either high-lift or low-lift grouting techniques, at Contractor's option, subject to other limitations of contract documents.

B.
Low-Lift Grouting:

1.
Limit height of pours to 12 inches.

2.
Limit height of masonry to 16 inches above each pour.

3.
Pour grout only after vertical reinforcing is in place; place horizontal reinforcing as grout is poured. Prevent displacement of bars as grout is poured.

4.
Place grout for each pour continuously and consolidate immediately; do not interrupt pours for more than 1-1/2 hours.

C.
High-Lift Grouting:

1.
Verify that horizontal and vertical reinforcement is in proper position and adequately secured before beginning pours.

2.
Place grout for spanning elements in single, continuous pour.

3.04  FIELD QUALITY CONTROL
A.
An independent testing agency will perform field tests, in accordance with provisions of Section

01 4000 - Quality Requirements.

B.
Test and evaluate mortar in accordance with ASTM C780 procedures.

1.
Test with same frequency as specified for masonry units.

C.
Prism Tests: Test masonry and mortar panels for compressive strength in accordance with ASTM C1314, and for flexural bond strength in accordance with ASTM C1072 or ASTM E518/E518M; perform tests and evaluate results as specified in individual masonry sections.

END OF SECTION
PART 1 GENERAL
1.01  SECTION INCLUDES
A.
Concrete Block.

B.
Mortar and Grout.

C.
Reinforcement and Anchorage.

1.02  REFERENCE STANDARDS

SECTION 04 2000
UNIT MASONRY
A.
ACI 530/530.1/ERTA - Building Code Requirements and Specification for Masonry Structures and Related Commentaries; American Concrete Institute International; 2011.

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

Hardware; 2009.

C.
ASTM A580/A580M - Standard Specification for Stainless Steel Wire; 2013a.

D.
ASTM A1064/A1064M - Standard Specification for Carbon-Steel Wire and Welded Wire

Reinforcement, Plain and Deformed, for Concrete; 2013.

E.
ASTM C90 - Standard Specification for Loadbearing Concrete Masonry Units; 2014.

F.
ASTM C129 - Standard Specification for Nonloadbearing Concrete Masonry Units; 2011.

G.
ASTM C140/C140M - Standard Test Methods of Sampling and Testing Concrete Masonry Units and Related Units; 2014.

H.
ASTM C270 - Standard Specification for Mortar for Unit Masonry; 2012.

I.
ASTM C404 - Standard Specification for Aggregates for Masonry Grout; 2011. J.
ASTM C476 - Standard Specification for Grout for Masonry; 2010.

K.
ASTM C744 - Standard Specification for Prefaced Concrete and Calcium Silicate Masonry

Units; 2011.

L.
ASTM C780 - Standard Test Method for Preconstruction and Construction Evaluation of Mortars for Plain and Reinforced Unit Masonry; 2012.

M.   ASTM C1148 - Standard Test Method for Measuring the Drying Shrinkage of Masonry Mortar;

1992a (Reapproved 2008) .

N.
ASTM C1314 - Standard Test Method for Compressive Strength of Masonry Prisms; 2012. O.
ASTM C1357 - Standard Test Methods for Evaluating Masonry Bond Strength; 2009.

P.
ASTM E514/E514M - Standard Test Method for Water Penetration and Leakage Through

Masonry; 2014.

Q.
UL (FRD) - Fire Resistance Directory; Underwriters Laboratories Inc.; current edition.

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

1.04  SUBMITTALS
A.
See Section 01 3000 - Administrative Requirements, for submittal procedures.

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

1.05  QUALITY ASSURANCE
A.
Comply with provisions of ACI 530/530.1/ERTA, except where exceeded by requirements of the contract documents.

1.06  DELIVERY, STORAGE, AND HANDLING
A.
Deliver, handle, and store masonry units by means that will prevent mechanical damage and contamination by other materials.

PART 2 PRODUCTS
2.01  CONCRETE MASONRY UNITS
A.
Concrete Block: Comply with referenced standards and as follows:

1.
Size: Standard units with nominal face dimensions of 16 x 8 inches and nominal depth of

8 inches.

2.
Special Shapes: Provide non-standard blocks configured for corners.

3.
Non-Loadbearing Units: ASTM C129. a.
Hollow block, as indicated.

b.
Lightweight.

4.
Pre-Faced Units: ASTM C90, hollow block, with smooth resinous facing complying with

ASTM C744.

a.
Colors and styles: As indicated on drawings.

5.
Units with Integral Water Repellent: Concrete block units as specified in this section with polymeric liquid admixture added to concrete masonry units at the time of manufacture.

a.
Performance of Units with Integral Water Repellent:

1)
Water Permeance: When tested per ASTM E514/E514M and for a minimum of

72 hours.

(a)   No water visible on back of wall above flashing at the end of 24 hours. (b)   No flow of water from flashing equal to or greater than 0.032 gallons per

hour at the end of 24 hours.

(c)   No more than 25% of wall area above flashing visibly damp at end of test.

2)
Flexural Bond Strength: ASTM C1357; minimum 10% increase.

3)
Compressive Strength: ASTM C1314; maximum 5% decrease.

4)
Drying Shrinkage: ASTM C1148; maximum 5% increase in shrinkage.

b.
Use only in combination with mortar and grout that also has integral water repellent admixture.

c.
Use water repellent admixtures for masonry units, mortar and grout by a single manufacturer.

2.02  MORTAR AND GROUT MATERIALS
A.
Mortar and Grout: As specified in Section 04 0511. B.
Grout Aggregate: ASTM C404.

2.03  REINFORCEMENT AND ANCHORAGE
A.
Reinforcing Steel: Type specified in Section 03 2000; size as indicated on drawings;

galvanized finish.

B.    Single Wythe Joint Reinforcement: Truss or ladder type; ASTM A1064/A1064M steel wire, mill galvanized to ASTM A641/A641M, Class 3; 0.1483 inch side rods with 0.1483 inch cross rods; width as required to provide not more than 1 inch and not less than 1/2 inch of mortar coverage on each exposure.

C.
Multiple Wythe Joint Reinforcement: Truss type; fabricated with moisture drip; ASTM A1064/A1064M steel wire, hot dip galvanized after fabrication to ASTM A153/153M, Class B;

0.1483 inch side rods with 0.1483 inch cross rods; width as required to provide not more than 1 inch and not less than 1/2 inch of mortar coverage on each exposure.

PART 3 EXECUTION
3.01  EXAMINATION
A.
Verify that field conditions are acceptable and are ready to receive masonry.

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

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

3.02  PREPARATION
A.
Direct and coordinate placement of metal anchors supplied for installation under other sections. B.
Provide temporary bracing during installation of masonry work. Maintain in place until building

structure provides permanent bracing.

3.03  COLD AND HOT WEATHER REQUIREMENTS
A.
Comply with requirements of ACI 530/530.1/ERTA or applicable building code, whichever is more stringent.

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

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

C.
Concrete Masonry Units:

1.
Bond: Running.

2.
Coursing: One unit and one mortar joint to equal 8 inches.

3.
Mortar Joints: Concave.

3.05  PLACING AND BONDING
A.
Lay solid masonry units in full bed of mortar, with full head joints, uniformly jointed with other work.

B.
Lay hollow masonry units with face shell bedding on head and bed joints.

C.
Buttering corners of joints or excessive furrowing of mortar joints is not permitted. D.
Remove excess mortar and mortar smears as work progresses.

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

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

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

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

3.06  WEEPS/CAVITY VENTS
A.
Install weeps in veneer and cavity walls at 24 inches on center horizontally above through-wall flashing, above shelf angles and lintels, and at bottom of walls.

3.07  CAVITY MORTAR CONTROL
A.
Do not permit mortar to drop or accumulate into cavity air space or to plug weep/cavity vents. B.
For cavity walls, build inner wythe ahead of outer wythe to accommodate accessories.

3.08  REINFORCEMENT AND ANCHORAGE - GENERAL
A.
Unless otherwise indicated on drawings or specified under specific wall type, install horizontal joint reinforcement 16 inches on center.

3.09  REINFORCEMENT AND ANCHORAGE - SINGLE WYTHE MASONRY
A.
Install horizontal joint reinforcement 8 inches on center.

3.10  REINFORCEMENT AND ANCHORAGES - CAVITY WALL MASONRY
A.
Install horizontal joint reinforcement 16 inches on center.

3.11  REINFORCEMENT AND ANCHORAGES - MULTIPLE WYTHE UNIT MASONRY
A.
Install horizontal joint reinforcement 16 inches on center. B.
Lap joint reinforcement ends minimum 6 inches.

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

3.12  CONTROL AND EXPANSION JOINTS
A.
Do not continue horizontal joint reinforcement through control or expansion joints.

3.13  BUILT-IN WORK
A.
As work progresses, install built-in metal door frames and other items to be built into the work and furnished under other sections.

B.
Install built-in items plumb, level, and true to line.

C.
Bed anchors of metal door and glazed frames in adjacent mortar joints. Fill frame voids solid with grout.

1.
Fill adjacent masonry cores with grout minimum 12 inches from framed openings.

D.
Do not build into masonry construction organic materials that are subject to deterioration.

3.14  TOLERANCES
A.
Maximum Variation from Plane of Wall: 1/4 inch in 10 ft and 1/2 inch in 20 ft or more.

B.
Maximum Variation from Level Coursing: 1/8 inch in 3 ft and 1/4 inch in 10 ft; 1/2 inch in 30 ft. C.
Maximum Variation of Mortar Joint Thickness: Head joint, minus 1/4 inch, plus 3/8 inch.

D.
Maximum Variation from Cross Sectional Thickness of Walls: 1/4 inch.

3.15  CUTTING AND FITTING
A.
Obtain approval prior to cutting or fitting masonry work not indicated or where appearance or strength of masonry work may be impaired.

3.16  FIELD QUALITY CONTROL
A.
An independent testing agency will perform field quality control tests, as specified in Section 01

4000.

B.
Concrete Masonry Unit Tests: Test each variety of concrete unit masonry in accordance with

ASTM C140/C140M for conformance to requirements of this specification.

C.
Mortar Tests: Test each type of mortar in accordance with ASTM C780, testing with same frequency as masonry samples.

3.17  CLEANING
A.
Clean soiled surfaces with cleaning solution.

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

END OF SECTION
PART 1 GENERAL
1.01  SECTION INCLUDES
A.
Concrete masonry units.

SECTION 04 2002
SINGLE-WYTHE UNIT MASONRY
B.
Reinforcement, anchorage, and accessories. C.
Flashings.

1.02  RELATED REQUIREMENTS
A.
Section 04 0511 - Masonry Mortaring and Grouting: Mortar and grout for single wythe unit masonry.

B.
Section 07 9200 - Joint Sealants: Sealing control and expansion joints.

1.03  REFERENCE STANDARDS
A.
ACI 530/530.1/ERTA - Building Code Requirements and Specification for Masonry Structures and Related Commentaries; American Concrete Institute International; 2011.

B.
ASTM A580/A580M - Standard Specification for Stainless Steel Wire; 2013a.

C.
ASTM A615/A615M - Standard Specification for Deformed and Plain Billet-Steel Bars for

Concrete Reinforcement; 2015.

D.
ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or

Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2013.

E.
ASTM C90 - Standard Specification for Loadbearing Concrete Masonry Units; 2014.

F.
ASTM C129 - Standard Specification for Nonloadbearing Concrete Masonry Units; 2011.

G.
ASTM C140/C140M - Standard Test Methods of Sampling and Testing Concrete Masonry Units and Related Units; 2014.

1.04  ADMINISTRATIVE REQUIREMENTS
A.
Preinstallation Meeting: Convene one week before starting work of this section.

1.05  SUBMITTALS
A.
See Section 01 3000 - Administrative Requirements, for submittal procedures.

1.06  QUALITY ASSURANCE
A.
Comply with provisions of ACI 530/530.1/ERTA, except where exceeded by requirements of the contract documents.

1.07  DELIVERY, STORAGE, AND HANDLING
A.
Deliver, handle, and store masonry units by means that will prevent mechanical damage and contamination by other materials.

1.08  FIELD CONDITIONS
A.
Cold and Hot Weather Requirements: Comply with requirements of ACI 530/530.1/ERTA or applicable building code, whichever is more stringent.

PART 2 PRODUCTS
2.01  CONCRETE MASONRY UNITS
A.
Concrete Block: Comply with referenced standards and as follows:

1.
Size: Standard units with nominal face dimensions of 16 x 8 inches and nominal depth of

4 inches.

2.
Special Shapes: Provide non-standard blocks configured for corners.

3.
Load-Bearing Units: ASTM C90, normal weight. a.
Hollow block, as indicated.

4.
Non-Loadbearing Units: ASTM C129.

a.
Lightweight.

2.02  MORTAR AND GROUT MATERIALS
A.
Mortar and Grout: As specified in Section 04 0511.

2.03  REINFORCEMENT AND ANCHORAGE
A.
Reinforcing Steel: ASTM A615/A615M, Grade 40 (40,000 psi) yield strength, deformed billet bars; galvanized.

B.
Joint Reinforcement: Use ladder type joint reinforcement where vertical reinforcement is involved and truss type elsewhere, unless otherwise indicated.

2.04  FLASHINGS
A.    Pre-Coated Galvanized Steel: ASTM A653/A653M, with G90/Z275 coating, and at least 24 gage, 0.0239 inch base metal thickness, shop precoated with fluoropolymer coating in color matching masonry.

B.
Flashing Sealant/Adhesives: Silicone, polyurethane, or silyl-terminated polyether/polyurethane, or other type required or recommended by flashing manufacturer; type capable of adhering to type of flashing used.

2.05  LINTELS
A.
Precast Concrete Lintels:    
type,   
x_  
inch size,   
psi strength at 28 days.

PART 3 EXECUTION
3.01  EXAMINATION
A.
Verify that field conditions are acceptable and are ready to receive masonry.

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

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

3.02  PREPARATION
A.
Direct and coordinate placement of metal anchors supplied for installation under other sections. B.
Provide temporary bracing during installation of masonry work. Maintain in place until building

structure provides permanent bracing.

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

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

C.
Concrete Masonry Units:

1.
Bond: Running.

2.
Coursing: One unit and one mortar joint to equal 8 inches.

3.
Mortar Joints: Concave.

3.04  PLACING AND BONDING
A.
Lay solid masonry units in full bed of mortar, with full head joints, uniformly jointed with other work.

B.
Lay hollow masonry units with face shell bedding on head and bed joints.

C.
Buttering corners of joints or excessive furrowing of mortar joints is not permitted. D.
Remove excess mortar as work progresses.

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

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

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

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

3.05  REINFORCEMENT AND ANCHORAGE
A.
Install horizontal joint reinforcement 16 inches on center.

3.06  MASONRY FLASHINGS
A.
Whether or not specifically indicated, install masonry flashing to divert water to exterior at all locations where downward flow of water will be interrupted.

1.
Extend flashings full width at such interruptions and at least 4 inches into adjacent masonry or turn up at least 4 inches to form watertight pan at non-masonry construction.

2.
Remove or cover protrusions or sharp edges that could puncture flashings.

3.
Seal lapped ends and penetrations of flashing before covering with mortar.

B.
Lap end joints of flashings at least 4 inches and seal watertight with flashing sealant/adhesive.

3.07  CONTROL  AND EXPANSION JOINTS
A.
Do not continue horizontal joint reinforcement through control or expansion joints. B.
Size control joints as indicated on drawings; if not shown, 3/4 inch wide and deep.

3.08  BUILT-IN WORK
A.
As work progresses, install built-in metal door frames and other items to be built into the work and furnished under other sections.

B.
Install built-in items plumb, level, and true to line.

C.
Bed anchors of metal door and glazed frames in adjacent mortar joints. Fill frame voids solid with grout.

1.
Fill adjacent masonry cores with grout minimum 12 inches from framed openings.

D.
Do not build into masonry construction organic materials that are subject to deterioration.

3.09  TOLERANCES
A.
Maximum Variation From Unit to Adjacent Unit: 1/16 inch.

B.
Maximum Variation from Plane of Wall: 1/4 inch in 10 ft and 1/2 inch in 20 ft or more.

C.
Maximum Variation from Plumb: 1/4 inch per story non-cumulative; 1/2 inch in two stories or more.

D.
Maximum Variation from Level Coursing: 1/8 inch in 3 ft and 1/4 inch in 10 ft; 1/2 inch in 30 ft. E.
Maximum Variation of Joint Thickness: Head joint, minus 1/4 inch, plus 3/8 inch.

F.
Maximum Variation from Cross Sectional Thickness of Walls: 1/4 inch.

3.10  FIELD QUALITY CONTROL
A.
Concrete Masonry Unit Tests: Test each variety of concrete unit masonry in accordance with

ASTM C140/C140M for conformance to requirements of this specification.

3.11  CLEANING
A.
Remove excess mortar and mortar smears as work progresses. B.
Use non-metallic tools in cleaning operations.

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

END OF SECTION
PART 1 GENERAL
1.01  SECTION INCLUDES
A.
Concrete Block.

SECTION 04 2723
CAVITY WALL UNIT MASONRY
B.
Reinforcement and Anchorage. C.
Flashings.

D.
Lintels.

E.
Accessories.

1.02  RELATED REQUIREMENTS
A.
Section 03 2000 - Concrete Reinforcing: Reinforcing steel for grouted masonry. B.
Section 04 0511 - Masonry Mortaring and Grouting.

C.
Section 06 1000 - Rough Carpentry: Nailing strips built into masonry.

D.
Section 07 2123 - Loose Fill Insulation: Granular insulation for masonry wall cavity. E.
Section 07 9200 - Joint Sealants: Sealing control and expansion joints.

1.03  REFERENCE STANDARDS
A.
ACI 530/530.1/ERTA - Building Code Requirements and Specification for Masonry Structures and Related Commentaries; American Concrete Institute International; 2011.

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

Hardware; 2009.

C.
ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or

Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2013.

D.
ASTM A1064/A1064M - Standard Specification for Carbon-Steel Wire and Welded Wire

Reinforcement, Plain and Deformed, for Concrete; 2013.

E.
ASTM C90 - Standard Specification for Loadbearing Concrete Masonry Units; 2014.

F.
ASTM C129 - Standard Specification for Nonloadbearing Concrete Masonry Units; 2011.

G.
ASTM C140/C140M - Standard Test Methods of Sampling and Testing Concrete Masonry Units and Related Units; 2014.

H.
ASTM C780 - Standard Test Method for Preconstruction and Construction Evaluation of Mortars for Plain and Reinforced Unit Masonry; 2012.

1.04  ADMINISTRATIVE REQUIREMENTS
A.
Preinstallation Meeting: Convene one week before starting work of this section.

1.05  SUBMITTALS
A.
See Section 01 3000 - Administrative Requirements, for submittal procedures.

1.06  QUALITY ASSURANCE
A.
Comply with provisions of ACI 530/530.1/ERTA, except where exceeded by requirements of the contract documents.

1.07  DELIVERY, STORAGE, AND HANDLING
A.
Deliver, handle, and store masonry units by means that will prevent mechanical damage and contamination by other materials.

1.08  FIELD CONDITIONS
A.
Cold and Hot Weather Requirements: Comply with requirements of ACI 530/530.1/ERTA or applicable building code, whichever is more stringent.

PART 2 PRODUCTS
2.01  CONCRETE MASONRY UNITS
A.
Concrete Block: Comply with referenced standards and as follows:

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

2.
Special Shapes: Provide non-standard blocks configured for corners.

3.
Load-Bearing Units: ASTM C90, normal weight. a.
Hollow block, as indicated.

4.
Non-Loadbearing Units: ASTM C129.

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

2.02  MORTAR AND GROUT MATERIALS
A.
Mortar and Grout: As specified in Section 04 0511.

2.03  REINFORCEMENT AND ANCHORAGE
A.
Reinforcing Steel: Type specified in Section 03 2000; size as indicated on drawings; galvanized finish.

B.
Joint Reinforcement: Use ladder type joint reinforcement where vertical reinforcement is involved and truss type elsewhere, unless otherwise indicated.

C.
Multiple Wythe Joint Reinforcement: Truss type; fabricated with moisture drip; ASTM A1064/A1064M steel wire, hot dip galvanized after fabrication to ASTM A153/A153M, Class B;

0.1483 inch side rods with 0.1483 inch cross rods; width as required to provide not more than 1 inch and not less than 1/2 inch of mortar coverage on each exposure.

2.04  FLASHINGS
A.
Pre-Coated Galvanized Steel: ASTM A653/A653M, with G90/Z275 coating, 24 gage, 0.0239 inch base metal thickness, shop precoated with fluoropolymer coating in color matching masonry.

B.
Flashing Sealant/Adhesives: Silicone, polyurethane, or silyl-terminated polyether/polyurethane, or other type required or recommended by flashing manufacturer; type capable of adhering to type of flashing used.

2.05  ACCESSORIES
A.
Preformed Control Joints: Rubber material. Provide with corner and tee accessories, fused joints.

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

2.06  LINTELS
A.
Precast Concrete Lintels:    
type,   
x_  
inch size,   
psi strength at 28 days.

PART 3 EXECUTION
3.01  EXAMINATION
A.
Verify that field conditions are acceptable and are ready to receive masonry.

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

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

3.02  PREPARATION
A.
Direct and coordinate placement of metal anchors supplied for installation under other sections. B.
Provide temporary bracing during installation of masonry work. Maintain in place until building

structure provides permanent bracing.

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

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

C.
Concrete Masonry Units:

1.
Bond: Running.

2.
Coursing: One unit and one mortar joint to equal 8 inches.

3.
Mortar Joints: Concave.

3.04  PLACING AND BONDING
A.
Lay solid masonry units in full bed of mortar, with full head joints, uniformly jointed with other work.

B.
Lay hollow masonry units with face shell bedding on head and bed joints.

C.
Buttering corners of joints or excessive furrowing of mortar joints is not permitted. D.
Remove excess mortar as work progresses.

3.05  CAVITY WALL CONSTRUCTION
A.
Do not permit mortar to drop or accumulate into cavity air space or to plug weep/cavity vents. B.
Build inner wythe ahead of outer wythe to receive accessories.

3.06  REINFORCEMENT AND ANCHORAGES - CAVITY WALL MASONRY
A.
Install horizontal joint reinforcement 16 inches on center. B.
Lap joint reinforcement ends minimum 6 inches.

3.07  MASONRY FLASHINGS
A.
Whether or not specifically indicated, install masonry flashing to divert water to exterior at all locations where downward flow of water will be interrupted.

3.08  LINTELS
3.09  GROUTED COMPONENTS
A.
Lap splices minimum 24 bar diameters.

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

C.
Place and consolidate grout fill without displacing reinforcing.

3.10  CONTROL  AND EXPANSION JOINTS
A.
Do not continue horizontal joint reinforcement through control or expansion joints.

B.
Install preformed control joint device in continuous lengths. Seal butt and corner joints in accordance with manufacturer's instructions.

3.11  BUILT-IN WORK
A.
As work progresses, install built-in metal door frames and other items to be built into the work and furnished under other sections.

B.
Install built-in items plumb, level, and true to line.

C.
Bed anchors of metal door and glazed frames in adjacent mortar joints. Fill frame voids solid with grout.

1.
Fill adjacent masonry cores with grout minimum 12 inches from framed openings.

D.
Do not build into masonry construction organic materials that are subject to deterioration.

3.12  TOLERANCES
A.
Maximum Variation from Alignment of Columns: 1/4 inch. B.
Maximum Variation From Unit to Adjacent Unit: 1/16 inch.

C.
Maximum Variation from Plane of Wall: 1/4 inch in 10 ft and 1/2 inch in 20 ft or more.

D.
Maximum Variation from Plumb: 1/4 inch per story non-cumulative; 1/2 inch in two stories or more.

E.
Maximum Variation from Level Coursing: 1/8 inch in 3 ft and 1/4 inch in 10 ft; 1/2 inch in 30 ft. F.
Maximum Variation of Joint Thickness: 1/8 inch in 3 ft.

G.
Maximum Variation from Cross Sectional Thickness of Walls: 1/4 inch.

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

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

3.14  FIELD QUALITY CONTROL
A.
An independent testing agency will perform field quality control tests, as specified in Section 01

4000.

B.
Concrete Masonry Unit Tests: Test each variety of concrete unit masonry in accordance with

ASTM C140/C140M for conformance to requirements of this specification.

C.
Mortar Tests: Test each type of mortar in accordance with recommended procedures in ASTM C780, testing with same frequency as masonry samples.

3.15  CLEANING
A.
Clean soiled surfaces with cleaning solution.

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

END OF SECTION
PART 1 GENERAL
1.01  SECTION INCLUDES

SECTION 05 4000
COLD-FORMED METAL FRAMING
A.
Formed steel stud interior wall framing. B.
Exterior wall sheathing.

C.
Water-resistive barrier over sheathing.

1.02  RELATED REQUIREMENTS
A.
Section 06 1000 - Rough Carpentry: Wood blocking and miscellaneous framing. B.
Section 09 2216 - Non-Structural Metal Framing.

1.03  REFERENCE STANDARDS
A.
AISI S100-12 - North American Specification for the Design of Cold-Formed Steel Structural

Members; American Iron and Steel Institute; 2012.

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

Hardware; 2009.

C.
ASTM C955 - Standard Specification for Load-Bearing (Transverse and Axial) Steel Studs, Runners (Tracks), and Bracing or Bridging for Screw Application of Gypsum Panel Products and Metal Plaster Bases; 2011c.

D.
ASTM C1007 - Standard Specification for Installation of Load Bearing (Transverse and Axial) Steel Studs and Related Accessories; 2011a.

E.
ASTM C1396/C1396M - Standard Specification for Gypsum Board; 2014.

1.04  ADMINISTRATIVE REQUIREMENTS
A.
Coordinate with work of other sections that is to be installed in or adjacent to the metal framing system, including but not limited to structural anchors, cladding anchors, utilities, insulation, and firestopping.

1.05  SUBMITTALS
A.
See Section 01 3000 - Administrative Requirements, for submittal procedures.

B.
Manufacturer's Installation Instructions: Indicate special procedures, conditions requiring special attention, and   
.

1.06  QUALITY ASSURANCE
A.
Designer Qualifications: Design framing system under direct supervision of a Professional

Structural Engineer experienced in design of this Work and licensed in Texas.

PART 2 PRODUCTS
2.01  FRAMING SYSTEM
A.
Provide primary and secondary framing members, bridging, bracing, plates, gussets, clips, fittings, reinforcement, and fastenings as required to provide a complete framing system.

B.
Design Criteria: Provide completed framing system having the following characteristics:

1.
Design: Calculate structural characteristics of cold-formed steel framing members according to AISI S100-12.

2.
Structural Performance: Design, engineer, fabricate, and erect to withstand specified design loads for project conditions within required limits.

3.
Design Loads: In accordance with applicable codes.

4.
Live load deflection meeting the following, unless otherwise indicated:

5.
Able to tolerate movement of components without damage, failure of joint seals, undue stress on fasteners, or other detrimental effects when subject to seasonal or cyclic day/night temperature ranges.

6.
Able to accommodate construction tolerances, deflection of building structural members, and clearances of intended openings.

2.02  FRAMING MATERIALS
A.
Studs and Track: ASTM C955; studs formed to channel, "C", or "Sigma" shape with punched web; U-shaped track in matching nominal width and compatible height.

2.03  WALL SHEATHING
A.
Wall Sheathing: Gypsum; complying with requirements of ASTM C1396/C1396M for gypsum sheathing, V-shaped long edges, 5/8 inch Type X fire resistant.

2.04  ACCESSORIES
A.
Bracing, Furring, Bridging: Formed sheet steel, thickness determined for conditions encountered; finish to match framing components.

B.
Water-Resistive Barrier: As specified in Section 07 2500.

2.05  FASTENERS
A.
Self-Drilling, Self-Tapping Screws, Bolts, Nuts and Washers: Hot dip galvanized per ASTM A153/A153M.

B.
Anchorage Devices: Powder actuated.

PART 3 EXECUTION
3.01  EXAMINATION
A.
Verify that substrate surfaces are ready to receive work.

B.
Verify field measurements and adjust installation as required.

3.02  INSTALLATION OF STUDS
A.
Install components in accordance with manufacturers' instructions and ASTM C1007 requirements.

B.
Align floor and ceiling tracks; locate to wall layout. Secure in place with fasteners at maximum

24 inches on center. Coordinate installation of sealant with floor and ceiling tracks.

C.
Construct corners using minimum of three studs. Install double studs at wall openings, door and window jambs.

D.
Provide deflection allowance in stud track, directly below horizontal building framing at non-load bearing framing.

E.
Attach cross studs to studs for attachment of fixtures anchored to walls.

F.
Install framing between studs for attachment of mechanical and electrical items, and to prevent stud rotation.

G.
Touch-up field welds and damaged galvanized surfaces with primer.

3.03  WALL SHEATHING
A.
Wall Sheathing: Secure with long dimension perpendicular to wall studs, with ends over firm bearing and staggered, using self-tapping screws.

1.
Place water-resistive barrier horizontally over wall sheathing, weather lapping edges and ends.

END OF SECTION
PART 1 GENERAL
1.01  SECTION INCLUDES
A.
Wall mounted handrails.

1.02  RELATED REQUIREMENTS

SECTION 05 5213
PIPE AND TUBE RAILINGS
A.
Section 03 3000 - Cast-in-Place Concrete: Placement of anchors in concrete. B.
Section 04 2000 - Unit Masonry: Placement of anchors in masonry.

C.
Section 09 2116 - Gypsum Board Assemblies: Placement of backing plates in stud wall construction.

1.03  REFERENCE STANDARDS
A.
AAMA 611 - Voluntary Specification for Anodized Architectural Aluminum; 2012.

B.
ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design; 2010. C.
ASTM E985 - Standard Specification for Permanent Metal Railing Systems and Rails for

Buildings; 2000 (Reapproved 2006).

1.04  SUBMITTALS
A.
See Section 01 3000 - Administrative Requirements, for submittal procedures.

PART 2 PRODUCTS
2.01  MANUFACTURERS
A.
Handrails and Railings:

1.
Alumi-Guard, Inc.;   
: www.alumi-guard.com.
2.
C.R. Laurence Co., Inc; CRL Welded Post Railing Systems (WRS): www.crl-arch.com.
3.
Kee Safety, Inc; Kee Klamp (steel): www.keesafety.com.
4.
The Wagner Companies;   
: www.wagnercompanies.com.
5.
Substitutions: See Section 01 6000 - Product Requirements.

2.02  RAILINGS - GENERAL REQUIREMENTS
A.
Design, fabricate, and test railing assemblies in accordance with the most stringent requirements of ASTM E985 and applicable local code.

B.
Allow for expansion and contraction of members and building movement without damage to connections or members.

C.
Dimensions: See drawings for configurations and heights.

D.
Provide anchors and other components as required to attach to structure, made of same materials as railing components unless otherwise indicated; where exposed fasteners are unavoidable provide flush countersunk fasteners.

E.
Provide slip-on non-weld mechanical fittings to join lengths, seal open ends, and conceal exposed mounting bolts and nuts, including but not limited to elbows, T-shapes, splice connectors, flanges, escutcheons, and wall brackets.

2.03  FABRICATION
A.
Accurately form components to suit specific project conditions and for proper connection to building structure.

B.
Fit and shop assemble components in largest practical sizes for delivery to site.

C.
Fabricate components with joints tightly fitted and secured. Provide spigots and sleeves to accommodate site assembly and installation.

PART 3 EXECUTION
3.01  EXAMINATION
A.
Verify that field conditions are acceptable and are ready to receive work.

3.02  PREPARATION
A.
Apply one coat of bituminous paint to concealed aluminum surfaces that will be in contact with cementitious or dissimilar materials.

3.03  INSTALLATION
A.
Install in accordance with manufacturer's instructions.

B.
Install components plumb and level, accurately fitted, free from distortion or defects, with tight joints.

C.
Anchor railings securely to structure.

3.04  TOLERANCES
A.
Maximum Variation From Plumb: 1/4 inch per floor level, non-cumulative. B.
Maximum Offset From True Alignment: 1/4 inch.

C.
Maximum Out-of-Position: 1/4 inch.

END OF SECTION
A.
Site applied termiticide for other building materials. B.
Site applied mildicide for wood materials.

1.02  SUBMITTALS
A.
See Section 01 3000 - Administrative Requirements, for submittal procedures.

1.03  DELIVERY, STORAGE, AND HANDLING
A.
General: Cover wood products to protect against moisture. Support stacked products to prevent deformation and to allow air circulation.

B.
Fire Retardant Treated Wood: Prevent exposure to precipitation during shipping, storage, or installation.

1.04  WARRANTY
A.
See Section 01 7800 - Closeout Submittals, for additional warranty requirements.

B.
Site Applied Termiticide and Mildicide: Correct defective Work within a five year period after

Date of Substantial Completion.

PART 2 PRODUCTS
2.01  SITE APPLIED WOOD TREATMENT
A.
Site Applied Termiticide for Wood, Steel and Concrete: Borate mineral salt based, spray applied termiticide formulated for use on wood, steel, concrete and other building materials.

1.
Active Ingredient: 40% minimum disodium octaborate tetrahydrate (DOT).

2.
Carrier and Penetrant: Proprietary glycol solution.

PART 3 EXECUTION
3.01  PREPARATION
A.
Remove dust, dirt and other contaminants from treatment surfaces. Remove tarpaulins, dropcloths, strippable protective films, etc., from areas to be treated Move equipment and stored materials that block or prevent product application.

3.02  INSTALLATION - GENERAL
3.03  SITE APPLIED WOOD TREATMENT
A.
Comply with manufacturers written mixing and installation instructions. B.
Termiticide: Apply to foundations, structure and other items as listed.

1.
All structural wood and sill plates within 24 inches, minimum, of point of contact with
foundation.

2.
All wood, wood based and cellulosic sheathing within 24 inches, minimum, of point of contact with foundation.

3.
Concrete foundations 2 inches, minimum, from sill plate.

4.
All pipe and plumbing penetrations up to 24 inches, minimum, above slab and slab surface within 6 inches, minimum, of pipe or penetration.

5.
Six inches, minimum, on either side of control joints and construction joints in slabs and joints between slabs and abutting material.

C.
Mildicide: Apply to wood and wood based building materials as listed.

1.
All structural wood and sill plates within 24 inches, minimum, of point of contact with foundation.

2.
All wood, wood based and cellulosic sheathing within 24 inches, minimum, of point of contact with foundation.

END OF SECTION
A.
Rough opening framing for doors, windows, and roof openings. B.
Concealed wood blocking, nailers, and supports.

1.02  REFERENCE STANDARDS
A.
AFPA (WFCM) - Wood Frame Construction Manual for One- and Two-Family Dwellings; American Forest and Paper Association; 2012.

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

Hardware; 2009.

C.
ASTM C1396/C1396M - Standard Specification for Gypsum Board; 2014.

D.
ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of Materials; 2014. E.
AWPA U1 - Use Category System: User Specification for Treated Wood; American Wood

Protection Association; 2012.

F.
ICC-ES AC38 - Acceptance Criteria for Water-Resistive Barriers; ICC Evaluation Service, Inc;

2013.

G.
PS 20 - American Softwood Lumber Standard; National Institute of Standards and Technology, Department of Commerce; 2010.

1.03  SUBMITTALS
A.
See Section 01 3000 - Administrative Requirements, for submittal procedures.

B.
Manufacturer's Certificate: Certify that wood products supplied for rough carpentry meet or exceed specified requirements.

C.
Warranty: Submit manufacturer warranty and ensure that forms have been completed in City of

Carrollton's name and registered with manufacturer.

1.04  DELIVERY, STORAGE, AND HANDLING
A.
General: Cover wood products to protect against moisture. Support stacked products to prevent deformation and to allow air circulation.

1.05  WARRANTY
A.
See Section 01 7800 - Closeout Submittals, for additional warranty requirements. B.
Provide five year manufacturer warranty for   
.

PART 2 PRODUCTS
2.01  GENERAL REQUIREMENTS
A.
Dimension Lumber: Comply with PS 20 and requirements of specified grading agencies.

1.
If no species is specified, provide any species graded by the agency specified; if no grading agency is specified, provide lumber graded by any grading agency meeting the specified requirements.

2.
Grading Agency: Any grading agency whose rules are approved by the Board of Review, American Lumber Standard Committee (www.alsc.org) and who provides grading service for the species and grade specified; provide lumber stamped with grade mark unless otherwise indicated.

B.
Lumber fabricated from old growth timber is not permitted.

2.02  DIMENSION LUMBER FOR CONCEALED APPLICATIONS
A.
Sizes: Nominal sizes as indicated on drawings, S4S. B.
Moisture Content: S-dry or MC19.

C.
Miscellaneous Framing, Blocking, Nailers, Grounds, and Furring:

1.
Lumber: S4S, No. 2 or Standard Grade.

2.
Boards: Standard or No. 3.

2.03  ACCESSORIES
A.
Fasteners and Anchors:

1.
Metal and Finish: Hot-dipped galvanized steel per ASTM A 153/A 153M for high humidity and preservative-treated wood locations, unfinished steel elsewhere.

2.
Drywall Screws: Bugle head, hardened steel, power driven type, length three times thickness of sheathing.

3.
Anchors: Toggle bolt type for anchorage to hollow masonry. B.
Sill Flashing: As specified in Section 07 6200.

PART 3 EXECUTION
3.01  PREPARATION
A.
Where wood framing bears on cementitious foundations, install full width sill flashing continuous over top of foundation, lap ends of flashing minimum of 4 inches and seal.

3.02  INSTALLATION - GENERAL
A.
Select material sizes to minimize waste.

B.
Reuse scrap to the greatest extent possible; clearly separate scrap for use on site as accessory components, including: shims, bracing, and blocking.

C.
Where treated wood is used on interior, provide temporary ventilation during and immediately after installation sufficient to remove indoor air contaminants.

3.03  BLOCKING, NAILERS, AND SUPPORTS
A.
Provide framing and blocking members as indicated or as required to support finishes, fixtures, specialty items, and trim.

B.
In metal stud walls, provide continuous blocking around door and window openings for anchorage of frames, securely attached to stud framing.

C.
In walls, provide blocking attached to studs as backing and support for wall-mounted items, unless item can be securely fastened to two or more studs or other method of support is explicitly indicated.

D.
Provide the following specific non-structural framing and blocking:

1.
Cabinets and shelf supports.

2.
Wall brackets.

3.
Handrails.

4.
Grab bars.

5.
Towel and bath accessories.

6.
Wall-mounted door stops.

7.
Chalkboards and marker boards.

8.
Wall paneling and trim.

9.
Joints of rigid wall coverings that occur between studs.

3.04  TOLERANCES
A.
Framing Members: 1/4 inch from true position, maximum.

B.
Variation from Plane (Other than Floors): 1/4 inch in 10 feet maximum, and 1/4 inch in 30 feet maximum.

3.05  CLEANING
A.
Waste Disposal: Comply with the requirements of Section 01 7419.

1.
Comply with applicable regulations.

2.
Do not burn scrap on project site.

3.
Do not burn scraps that have been pressure treated.

4.
Do not send materials treated with pentachlorophenol, CCA, or ACA to co-generation facilities or “waste-to-energy” facilities.

B.
Do not leave any wood, shavings, sawdust, etc. on the ground or buried in fill. C.
Prevent sawdust and wood shavings from entering the storm drainage system.

END OF SECTION
PART 2 PRODUCTS
1.01  CABINETS

ARCHITECTURAL WOOD CASEWORK
A.
Quality Grade: Unless otherwise indicated provide products of quality specified by

AWI//AWMAC/WI (AWS) for Premium Grade.

1.02  WOOD-BASED COMPONENTS
A.
Wood fabricated from old growth timber is not permitted.

1.03  FABRICATION
END OF SECTION
SECTION 06651

SOLID SURFACE FABRICATIONS

PART 1 — GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the contract, including general and supplementary conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following horizontal and trim solid surface product types:

1. Lavatory tops with undermount bowls

2. Toilet Partitions

4. Thermoforming

B. Related Sections include the following:

1. Division 1 Section “LEED Requirements” for additional LEED requirements.

2. Division 5 Section “Metal Fabrications” for Blocking.

3. Division 6 Section “Rough Carpentry” for Blocking.

4. Division 15 Section “Plumbing Fixtures.”

5. Division 16 Section “Wiring Devices.

W

1.3 DEFINITION

A. Solid surface is defined as nonporous, homogeneous material maintaining the same composition throughout the part with a composition of acrylic polymer, aluminum trihydrate filler and pigment.

1.4 SUBMITTALS

 A. Product data:

1. For each type of product indicated.

2. Product data for the following:

B. Shop drawings:

1. Show location of each item, dimensioned plans and elevations, large-scale details, attachment devices and other components.

a. Show full-size details, edge details, thermoforming requirements, attachments, etc.

b. Show locations and sizes of furring, blocking, including concealed blocking and reinforcement specified in other Sections.

c. Show locations and sizes of cutouts and holes for plumbing fixtures, faucets, soap dispensers, waste receptacle and other items installed in solid surface.

C. Samples:

1. For each type of product indicated.

a. Submit minimum 6-inch by 6-inch sample in specified gloss.

b. Cut sample and seam together for representation of inconspicuous seam.

c. Indicate full range of color and pattern variation.

2. Approved samples will be retained as a standard for work.
D. Product data:

1. Indicate product description, fabrication information and compliance with specified performance requirements.

E. Product certificates:

1. For each type of product, signed by product manufacturer.

F. Fabricator/installer qualifications:

1. Provide copy of certification number.

G. Manufacturer certificates:

1. Signed by manufacturers certifying that they comply with requirements.

H. Maintenance data:

1. Submit manufacturer’s care and maintenance data, including repair and cleaning instructions.

a. Maintenance kit for finishes shall be submitted.

2. Include in project closeout documents.

1.5 QUALITY ASSURANCE

A. Qualifications:

1. Shop that employs skilled workers who custom fabricate products similar to those required for this project and whose products have a record of successful in-service performance.

B. Fabricator/installer qualifications:

1. Work of this section shall be by a certified fabricator/installer, certified in writing by the manufacturer.
C. Applicable standards:

1. Standards of the following, as referenced herein:

a. American National Standards Institute (ANSI)

b. American Society for Testing and Materials (ASTM)

c. National Electrical Manufacturers Association (NEMA)

d. NSF International

2. Fire test response characteristics:

a. Provide with the following Class A (Class I) surface burning characteristics as determined by testing identical products per UL 723 (ASTM E84) or another testing and inspecting agency acceptable to authorities having jurisdiction:

1) Flame Spread Index: 25 or less.

2) Smoke Developed Index: 450 or less.

D. Coordination drawings:

1. Shall be prepared indicating:

a. Plumbing work.

b. Electrical work.

c. Miscellaneous steel for the general work.

d. Indicate location of all walls (rated and non-rated), blocking locations and recessed wall items, etc.

2. Content:

a. Project-specific information, drawn accurately to scale.

b. Do not base coordination drawings on reproductions of the contract documents or standard printed data.

c. Indicate dimensions shown on the contract drawings and make specific note of dimensions that appear to be in conflict with submitted equipment and minimum clearance requirements.

d. Provide alternate sketches to designer for resolution of such conflicts.

1) Minor dimension changes and difficult installations will not be considered changes to the contract.

E. Drawings shall:

1. Be produced in 1/2-inch scale for all fabricated items.

F. Drawings must be complete and submitted to the architect within 60 days after award of contract for record only.

1. No review or approval will be forthcoming.

2. Coordination drawings are required for the benefit of contractor’s fabricators/installers as an aid to coordination of their work so as to eliminate or reduce conflicts that may arise during the installation of their work.

G. Job mock-up:

1. Prior to fabrication of architectural millwork, erect sample unit to further verify selections made under sample submittals and to demonstrate the quality of materials and execution.

2. Mock-up shall be counter in level 01 lobby restroom.

3. Build the mock-up to comply with the contract documents and install in a location as directed by the architect.
4. Notify the architect two weeks in advance of the date of when the mock-up will be delivered.

5. Should mock-up not be approved, re-fabricate and reinstall until approval is secured.

a. Remove rejected units from project site.

6. After approval, the mock-up may become a part of the project.

7. This mock-up, once approved, shall serve as a standard for judging quality of all completed units of work.

H. Pre-installation conference:

1. Conduct conference at project site to comply with requirements in Division 1.

1.6 DELIVERY, STORAGE AND HANDLING

A. Deliver no components to project site until areas are ready for installation.

B. Store components indoors prior to installation.

C. Handle materials to prevent damage to finished surfaces.

1. Provide protective coverings to prevent physical damage or staining following installation for duration of project.

1.7 WARRANTY

A. Provide manufacturer’s warranty against defects in materials.

1. Warranty shall provide material and labor to repair or replace defective materials.

2. Damage caused by physical or chemical abuse or damage from excessive heat will not be warranted.

1.8 MAINTENANCE

A. Provide maintenance requirements as specified by the manufacturer.

PART 2 — PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers:

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

a. Corian® surfaces from the DuPont company (basis of design).

b. Insert manufacturer’s name.

SOLID SURFACE FABRICATIONS — continued

c. Insert manufacturer’s name.
2.2 MATERIALS

A. Solid polymer components

1. Cast, nonporous, filled polymer, not coated, laminated or of composite construction with through body colors meeting ANSI Z124.3 or ANSI Z124.6, having minimum physical and performance properties specified.

2. Superficial damage to a depth of 0.010 inch (.25 mm) shall be repairable by sanding and/or polishing.

B. Thickness:

1. 1/2 inch for horizontal surfaces

2. 1/4 inch thick for vertical surfaces

C. Edge treatment:

1.  As indicated

E. Integral sink:

1. Model number:  Refer to plumbing fixture schedule on plumbing drawings.

2. Color:

3. Mounting:

a. Seamed undermount.

I. Performance characteristics:

Property 



Typical Result 



Test

Tensile Strength 


6,000 psi 



ASTM D 638

Tensile Modulus 


1.5 x 10-6 psi 



ASTM D 638

Tensile Elongation 


0.4% min. 



ASTM D 638

Flexural Strength 


10,000 psi 



ASTM D 790

Flexural Modulus 


1.2 x 10-6  psi 



ASTM D 790

Hardness 



>85 




Rockwell “M” 











Scale

ASTM D 785

56 




Barcol Impressor

ASTM D 2583

Thermal Expansion 


3.02 x 10-5 in./in./°C 


ASTM D 696

(1.80 x 10-5 in./in./°F)

Gloss (60° Gardner) 


5–75 (matte—highly polished) 

ANSI Z124

Light Resistance


(Xenon Arc) No effect 


NEMA LD 3-2000

Method 3.3

Wear and Cleanability 


Passes 




ANSI Z124.3 & 











Z124.6

Stain Resistance: Sheets 

Passes 




ANSI Z124.3 & 











Z124.6

Fungus and Bacteria Resistance 
Does not support microbial growth 
ASTM G21&G22

Boiling Water Resistance 

No visible change 


NEMA LD 3-2000











Method 3.5

High Temperature Resistance

No change 



NEMA LD 3-2000

Method 3.6

Izod Impact 



0.28 ft.-lbs./in. of notch 


ASTM D 256

(Notched Specimen)







 (Method A)

Ball Impact 



No fracture—1⁄2 lb. ball: 

NEMA LD 3-2000

   Resistance: Sheets 


1⁄4" slab—36" drop 


Method 3.8

1⁄2" slab—144" drop

Weatherability 



∆E*94<5 in 1,000 hrs. 


ASTM G 155

Specific Gravity † 


1.7

Water Absorption


Long-term 



ASTM D 570

0.4% (3⁄4")

0.6% (1⁄2")

0.8% (1⁄4")

Toxicity 



99 (solid colors) 


Pittsburgh Protocol

66 (patterned colors) 


Test (“LC50”Test)

Flammability 



All colors 



ASTM E 84,

(Class I and Class A)

NFPA 255 &

UL 723

Flame Spread Index


<25

Smoke Developed Index 

<25

† Approximate weight per square foot: 1⁄4" (6 mm) 2.2 lbs., 1⁄2" (12.3 mm) 4.4 lbs.

Shapes meet or exceed the ANSI Z124.3 and ANSI Z124.6 standards for plastic sinks and lavatories.

NEMA results based on the NEMA LD 3-2000
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2.3 ACCESSORIES

A. Joint adhesive:

1. Manufacturer’s standard one- or two-part adhesive kit to create inconspicuous, nonporous joints.

B. Sealant:

1. Manufacturer’s standard mildew-resistant, FDA-compliant, NSF 51-compliant (food zone — any type), UL-listed silicone sealant in colors matching components.

C. Sink/lavatory mounting hardware:

1. Manufacturer’s standard bowl clips, panel inserts and fasteners for attachment       of undermount sinks/lavatories.

D. Conductive tape:

1. Manufacturer’s standard aluminum foil tape, with required thickness, for use with cutouts near heat sources.

E. Insulating felt tape:

1. Manufacturer’s standard for use with conductive tape in insulating solid surface material from adjacent heat source.

2.4 FACTORY FABRICATION

A. Shop assembly

1. Fabricate components to greatest extent practical to sizes and shapes     indicated, in accordance with approved shop drawings and manufacturer’s printed instructions and technical bulletins.

2. Form joints between components using manufacturer’s standard joint adhesive without conspicuous joints.

a. Reinforce with strip of solid polymer material, 2" wide.

3. Provide factory cutouts for plumbing fittings and bath accessories as indicated on the drawings.

4. Rout and finish component edges with clean, sharp returns.

a. Rout cutouts, radii and contours to template.

b. Smooth edges.

c. Repair or reject defective and inaccurate work.

B. Thermoforming:

1. Comply with manufacturer’s data.

2. Heat entire component.

a. Material shall be uniform, between 275 and 325 degrees Fahrenheit during forming.

3. Form pieces to shape prior to seaming and joining.

4. Cut pieces to finished dimensions.

5. Sand edges and remove nicks and scratches.

WRI

2.5 FINISHES

A. Select from the manufacturer’s standard color chart.

1. Color:

a. Doeskin

B. Finish:

1. Provide surfaces with a uniform finish.

a. Matte; gloss range of 5–20.

1) Doeskin
PART 3 — EXECUTION

3.1 EXAMINATION

A. Examine substrates and conditions, with fabricator present for compliance with requirements for installation tolerances and other conditions affecting performance of work.

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

3.2 INSTALLATION

A. Install components plumb, level and rigid, scribed to adjacent finishes, in accordance with approved shop drawings and product data.

1. Provide product in the largest pieces available.

2. Form field joints using manufacturer’s recommended adhesive, with joints inconspicuous in finished work.

a. Exposed joints/seams shall not be allowed.

3. Reinforce field joints with solid surface strips extending a minimum of 1 inch on either side of the seam with the strip being the same thickness as the top.

4. Cut and finish component edges with clean, sharp returns.

5. Rout radii and contours to template.

6. Anchor securely to base cabinets or other supports.

7. Align adjacent countertops and form seams to comply with manufacturer’s written recommendations using adhesive in color to match countertop.

8. Carefully dress joints smooth, remove surface scratches and clean entire surface.

9. Install countertops with no more than 1/8-inch (3 mm) sag, bow or other variation from a straight line.

B. Integral sinks/vanities:

1. Provide solid surface materials bowls and/or lavatories sinks with overflows in locations shown on the drawings.

2. Secure sinks and lavatory bowls to tops using manufacturer’s recommended sealant, adhesive and mounting hardware to maintain warranty.

WRIT

3.3 REPAIR

A. Repair or replace damaged work which cannot be repaired to architect’s satisfaction.

3.4 CLEANING AND PROTECTION

A. Keep components clean during installation.

B. Remove adhesives, sealants and other stains.

3.5 SCHEDULE

A. Countertops with traditional undermount lavatories:

1. Surfaces of material adhesively joined using silicone sealant.

Color

a. Vertical Thickness ____1/2”_______ 
_____Doeskin___________

b. Horizontal Thickness ____1/2”_____
_____Doeskin___________

d. Edge Details eased edge, confirm w/ designer
     Doeskin
e. Finish _____see section 2.5_______ 

h. Sink ______see plumbing drawings
__see plumbing drawings _

PART 1 GENERAL
1.01  SECTION INCLUDES

THERMAL INSULATION
A.
Board insulation and integral vapor retarder at cavity wall construction and exterior wall behind

 
wall finish.

1.02  RELATED REQUIREMENTS
A.
Section 01 6116 - Volatile Organic Compound (VOC) Content Restrictions.

B.
Section 05 4000 - Cold-Formed Metal Framing: Board insulation as wall sheathing. C.
Section 06 0573 - Wood Treatment: Field-applied termiticide for wood.

D.
Section 06 1000 - Rough Carpentry: Supporting construction for batt insulation.

E.
Section 09 2116 - Gypsum Board Assemblies: Acoustic insulation inside walls and partitions.

1.03  REFERENCE STANDARDS
A.
ASTM C665 - Standard Specification for Mineral-Fiber Blanket Thermal Insulation for Light

Frame Construction and Manufactured Housing; 2012.

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

2014.

C.
ASTM E136 - Standard Test Method for Behavior of Materials in a Vertical Tube Furnace At 750

Degrees C; 2012.

1.04  SUBMITTALS
A.
See Section 01 3000 - Administrative Requirements, for submittal procedures.

PART 2 PRODUCTS
2.01  APPLICATIONS
A.
Insulation in Metal Framed Walls: Batt insulation with integral vapor retarder.

2.02  FOAM BOARD INSULATION MATERIALS
2.03  BATT INSULATION MATERIALS
A.
Where batt insulation is indicated, either glass fiber or mineral fiber batt insulation may be used, at Contractor's option.

B.
Glass Fiber Batt Insulation: Flexible preformed batt or blanket, complying with ASTM C665;

friction fit.

1.
Combustibility: Non-combustible, when tested in accordance with ASTM E136, except for facing, if any.

2.
Formaldehyde Content: Zero.

C.
Mineral Fiber Batt Insulation: Flexible or semi-rigid preformed batt or blanket, complying with ASTM C665; friction fit; unfaced flame spread index of 0 (zero) when tested in accordance with ASTM E84.

1.
Smoke Developed Index: 0 (zero), when tested in accordance with ASTM E84.

2.04  ACCESSORIES
A.
Nails or Staples: Steel wire; electroplated or galvanized; type and size to suit application.

PART 3 EXECUTION
3.01  EXAMINATION
A.
Verify that substrate, adjacent materials, and insulation materials are dry and that substrates are ready to receive insulation and adhesive.

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

3.02  BOARD INSTALLATION AT EXTERIOR WALLS
A.
Install boards horizontally on walls.

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

3.03  BATT INSTALLATION
A.
Install insulation and vapor retarder in accordance with manufacturer's instructions.

B.
Install in exterior wall and roof spaces without gaps or voids. Do not compress insulation. C.
Trim insulation neatly to fit spaces. Insulate miscellaneous gaps and voids.

D.
Fit insulation tightly in cavities and tightly to exterior side of mechanical and electrical services within the plane of the insulation.

3.04  PROTECTION
A.
Do not permit installed insulation to be damaged prior to its concealment.

END OF SECTION
PART 1 GENERAL
1.01  SECTION INCLUDES
A.
Nonsag gunnable joint sealants.

1.02  RELATED REQUIREMENTS

SECTION 07 9200
JOINT SEALANTS
A.
Section 01 6116 - Volatile Organic Compound (VOC) Content Restrictions: Additional requirements for sealants and primers.

B.
Section 09 2116 - Gypsum Board Assemblies: Sealing acoustical and sound-rated walls and ceilings.

C.
Section 09 2216 - Non-Structural Metal Framing: Sealing between framing and adjacent construction in acoustical and sound-rated walls and ceilings.

D.
Section 09 3000 - Tiling: Sealant between tile and plumbing fixtures and at junctions with other materials and changes in plane.

1.03  REFERENCE STANDARDS
A.
ASTM C794 - Standard Test Method for Adhesion-In-Peel of Elastomeric Joint Sealants; 2015. B.
ASTM C834 - Standard Specification for Latex Sealants; 2010.

C.
ASTM C920 - Standard Specification for Elastomeric Joint Sealants; 2014.

D.
ASTM C1087 - Standard Test Method for Determining Compatibility of Liquid-Applied Sealants with Accessories Used in Structural Glazing Systems; 2000 (Reapproved 2011).

E.
ASTM C1193 - Standard Guide for Use of Joint Sealants; 2013.

F.
ASTM C1521 - Standard Practice for Evaluating Adhesion of Installed Weatherproofing Sealant

Joints; 2013.

1.04  SUBMITTALS
A.
See Section 01 3000 - Administrative Requirements, for submittal procedures.

B.
Product Data for Sealants: Submit manufacturer's technical data sheets for each product to be used, that includes the following.

1.
Physical characteristics, including movement capability, VOC content, hardness, cure time, and color availability.

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

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

4.
Substrates the product should not be used on.

C.
Preconstruction Laboratory Test Reports: Submit at least four weeks prior to start of installation.

D.
Field Quality Control Plan: Submit at least two weeks prior to start of installation.

E.
Field Quality Control Log: Submit filled out log for each length or instance of sealant installed, within 10 days after completion of inspections/tests; include bagged test samples and photographic records, if any.

1.05  QUALITY ASSURANCE
A.
Manufacturer Qualifications: Company specializing in manufacturing the products specified in this section with minimum three years documented experience.

B.
Installer Qualifications: Company specializing in performing the work of this section with minimum three years documented experience and approved by manufacturer.

C.
Field Testing Agency Qualifications: Experienced in performing the inspections/testing specified, with qualified technicians on staff.

D.
Preconstruction Laboratory Testing: Arrange for sealant manufacturer(s) to test each combination of sealant, substrate, backing, and accessories.

1.
Adhesion Testing: In accordance with ASTM C794.

2.
Compatibility Testing: In accordance with ASTM C1087.

3.
Allow sufficient time for testing to avoid delaying the work.

4.
Deliver to manufacturer sufficient samples for testing.

5.
Report manufacturer's recommended corrective measures, if any, including primers or techniques not indicated in product data submittals.

6.
Testing is not required if sealant manufacturer provides data showing previous testing, not older than 24 months, that shows satisfactory adhesion, lack of staining, and compatibility.

E.
Field Quality Control Plan:

1.
Visual inspection of entire length of sealant joints.

2.
Destructive field adhesion testing of sealant joints, except interior acrylic latex sealant.

a.
For each different sealant and substrate combination, allow for one test every 100 feet in the first 1000 linear feet, and one test per 1000 linear feet thereafter, or once per floor on each elevation.

b.
If any failures occur in the first 1000 linear feet, continue testing at frequency of one test per 500 linear feet at no extra cost to City of Carrollton.

3.
Field testing agency's qualifications.

4.
Field Quality Control Log Form: Show same data fields as on Preinstallation Field Adhesion Test Log, with known information filled out and lines for multiple tests per sealant/substrate combinations; include visual inspection and specified field testing; allow for possibility that more tests than minimum specified may be necessary.

F.
Field Adhesion Test Procedures:

1.
Allow sealants to fully cure as recommended by manufacturer before testing.

2.
Have a copy of the test method document available during tests.

3.
Record the type of failure that occurred, other information required by test method, and the information required on the Field Quality Control Log.

4.
When performing destructive tests, also inspect the opened joint for proper installation characteristics recommended by manufacturer, and report any deficiencies.

5.
Deliver the samples removed during destructive tests in separate sealed plastic bags, identified with project, location, test date, and test results, to City of Carrollton.

6.
If any combination of sealant type and substrate does not show evidence of minimum adhesion or shows cohesion failure before minimum adhesion, report results to Heights Venture Architects, L.L.P..

G.
Non-Destructive Field Adhesion Test: Test for adhesion in accordance with ASTM C1521, using Nondestructive Spot Method.

H.
Destructive Field Adhesion Test: Test for adhesion in accordance with ASTM C1521, using

Destructive Tail Procedure.

1.
Sample: At least 18 inch long.

2.
Minimum Elongation Without Adhesive Failure: Consider the tail at rest, not under any elongation stress; multiply the stated movement capability of the sealant in percent by two; then multiply 1 inch by that percentage; if adhesion failure occurs before the "1 inch mark" is that distance from the substrate, the test has failed.

3.
If either adhesive or cohesive failure occurs prior to minimum elongation, take necessary measures to correct conditions and re-test; record each modification to products or installation procedures.

I.
Field Adhesion Tests of Joints: Test for adhesion using most appropriate method in accordance with ASTM C1521, or other applicable method as recommended by manufacturer.

1.06  WARRANTY
A.
See Section 01 7800 - Closeout Submittals, for additional warranty requirements.

B.
Correct defective work within a five year period after the Date of Substantial Completion.

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

PART 2 PRODUCTS
2.01  MANUFACTURERS
A.
Nonsag Sealants: Permits application in joints on vertical surfaces without sagging or slumping. B.
Selfleveling Sealants: Pourable or self-leveling sealant that has sufficient flow to form a

smooth, level surface when applied in a horizontal joint.

2.02  JOINT SEALANT APPLICATIONS
A.
Scope:

1.
Interior Joints: Do not seal interior joints unless specifically indicated to be sealed. Interior joints to be sealed include, but are not limited to, the following items.

a.
Joints between door, window, and other frames and adjacent construction. b.
Other joints indicated below.

2.
Do not seal the following types of joints.

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

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

c.
Joints where installation of sealant is specified in another section. d.
Joints between suspended panel ceilings/grid and walls.

B.
Interior Joints: Use nonsag polyurethane sealant, Type   
, unless otherwise indicated.

1.
Wall and Ceiling Joints in Non-Wet Areas: Acrylic emulsion latex sealant; Type   
.

2.03  JOINT SEALANTS - GENERAL
A.
Sealants and Primers: Provide products with levels of volatile organic compound (VOC) content as indicated in Section 01 6116.

B.
Colors: As indicated on the drawings.

2.04  NONSAG JOINT SEALANTS
A.
Type   
- Polyurethane Sealant: ASTM C920, Grade NS, Uses M and A; single or multicomponent; not expected to withstand continuous water immersion or traffic.

1.
Movement Capability: Plus and minus 25 percent, minimum.

B.
Type   
- Acrylic Emulsion Latex: Water-based; ASTM C834, single component, non-staining, non-bleeding, non-sagging; not intended for exterior use.

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

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

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

PART 3 EXECUTION
3.01  EXAMINATION
A.
Verify that joints  are ready to receive work.

B.
Verify that backing materials are compatible with sealants. C.
Verify that backer rods are of the correct size.

3.02  PREPARATION
A.
Remove loose materials and foreign matter that could impair adhesion of sealant.

B.
Clean joints, and prime as necessary, in accordance with manufacturer's instructions. C.
Perform preparation in accordance with manufacturer's instructions and ASTM C1193.

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

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

B.
Perform installation in accordance with ASTM C1193.

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

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

E.
Do not install sealant when ambient temperature is outside manufacturer's recommended temperature range, or will be outside that range during the entire curing period, unless manufacturer's approval is obtained and instructions are followed.

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

3.04  FIELD QUALITY CONTROL
A.
Perform field quality control inspection/testing as specified in PART 1 under QUALITY ASSURANCE article.

B.
Destructive Adhesion Testing: If there are any failures in first 1000 linear feet, notify Heights

Venture Architects, L.L.P. immediately.

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

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

END OF SECTION
PART 1 GENERAL
1.01  SECTION INCLUDES
A.
Glass mirrors.

1.
Annealed float glass.

2.
Tempered safety glass.

1.02  RELATED REQUIREMENTS

SECTION 08 8300
MIRRORS
A.
Section 10 2800 - Toilet and Bath Accessories: Metal mirror frames.

1.03  REFERENCE STANDARDS
A.
ASTM C920 - Standard Specification for Elastomeric Joint Sealants; 2014.

B.
ASTM C1048 - Standard Specification for Heat-Strengthened and Fully Tempered Flat Glass;

2012.

C.
ASTM C1193 - Standard Guide for Use of Joint Sealants; 2013.

D.
ASTM C1503 - Standard Specification for Silvered Flat Glass Mirror; 2008 (Reapproved 2013). E.
GANA (GM) - GANA Glazing Manual; Glass Association of North America; 2009.

F.
GANA (SM) - GANA Sealant Manual; Glass Association of North America; 2008.

G.
GANA (TIPS) - Mirrors: Handle with Extreme Care (Tips for the Professional on the Care and

Handling of Mirrors); Glass Association of North America; 2011.

1.04  SUBMITTALS
A.
See Section 01 3000 - Administrative Requirements, for submittal procedures.

1.05  QUALITY ASSURANCE
A.
Fabricate, store, transport, receive, install, and clean mirrors in accordance with recommendations of GANA (TIPS).

1.06  FIELD CONDITIONS
A.
Maintain minimum ambient temperature before, during and 24 hours after installation of glazing compounds.

1.07  WARRANTY
A.
See Section 01 7800 - Closeout Submittals, for additional warranty requirements.

PART 2 PRODUCTS
2.01  MATERIALS
A.
Mirror Design Criteria: Select materials and/or provide supports as required to limit mirror material deflection to 1/200, or to the flexure limit of glass, with full recovery of glazing materials, whichever is less.

2.02  GLAZING COMPOUNDS
A.
Silicone Sealant; Type   
: ASTM C920, Type S, Grade NS, Class 25, Uses M and A; single component; chemical or solvent curing; non-bleeding, non-staining, cured Shore A hardness of

15 to 25;   
color.

2.03  ACCESSORIES
A.
Setting Blocks: Neoprene, 80 to 90 Shore A durometer hardness. B.
Spacer Shims: Neoprene, 50 to 60 Shore A durometer hardness.

C.
Glazing Tape: Preformed butyl compound; 10 to 15 Shore A durometer hardness; on release paper.

D.
Glazing Clips: Manufacturer's standard type.

E.
Mirror Attachment Accessories: Stainless steel clips.

F.
Mirror Adhesive: Chemically compatible with mirror coating and wall substrate.

G.
Rolled Formed Frame: One piece, roll-formed angle frame, stainless steel, Type 430, satin finish, with welded frame corners, ground and polished smooth.

PART 3 EXECUTION
3.01  EXAMINATION
A.
Verify that openings for mirrored glazing are correctly sized and within tolerance.

B.
Verify that surfaces of mirror frames or recesses are clean, free of obstructions, and ready for installation of mirrors.

3.02  PREPARATION
A.
Clean contact surfaces with solvent and wipe dry.

B.
Seal porous mirror frames or recesses with substrate compatible primer or sealer. Prime surfaces scheduled to receive sealant.

C.
Prepare installation in accordance with ASTM C1193 for solvent release sealants, and install sealant in accordance with manufacturer's instructions.

3.03  INSTALLATION
A.
Install mirrors in accordance with GANA (TIPS) and manufacturers recommendations. B.
Set mirrors plumb and level, and free of optical distortion.

C.
Set mirrors with edge clearance free of surrounding construction including countertops or backsplashes.

D.
Installation in Frames:

1.
Cut glazing tape to length and set against permanent stops, projecting 1/16 inch above sight line.

2.
Place setting blocks at 1/4 points with edge block no more than 6 inches from corners.

3.
Rest mirrors on setting blocks and push against tape to ensure full contact at perimeter of pane or unit.

4.
Place glazing tape on free perimeter of mirrors in same manner described above.

5.
Install removable stop without displacement of tape. Exert pressure on tape for full continuous contact.

6.
Trim protruding tape edge.

3.04  CLEANING
A.
Remove wet glazing materials from finish surfaces. B.
Remove labels after work is complete.

C.
Clean mirrors and adjacent surfaces.

END OF SECTION
PART 1 GENERAL

COMMON WORK RESULTS FOR FLOORING PREPARATION
1.01  SECTION INCLUDES
A.
This section applies to all floors identified in the contract documents as to receive the following types of floor coverings:

PART 2 PRODUCTS PART 3 EXECUTION
3.01  PRELIMINARY CLEANING
A.
Clean floors of dust, solvents, paint, wax, oil, grease, asphalt, residual adhesive, adhesive removers, film-forming curing compounds, sealing compounds, alkaline salts, excessive laitance, mold, mildew, and other materials that might prevent adhesive bond.

B.
Do not use solvents or other chemicals for cleaning.

3.02  PREPARATION
A.
See individual floor covering section(s) for additional requirements.

B.
Comply with requirements and recommendations of floor covering manufacturer.

C.
Fill and smooth surface cracks, grooves, depressions, control joints and other non-moving joints, and other irregularities with patching compound.

D.
Do not fill expansion joints, isolation joints, or other moving joints.

3.03  ADHESIVE BOND AND COMPATIBILITY TESTING
A.
Comply with requirements and recommendations of floor covering manufacturer.

3.04  PROTECTION
A.
Cover prepared floors with building paper or other durable covering.

END OF SECTION
14065 / CoC - CityHall RR remodels
09 0561 - 1
COMMON WORK RESULTS FOR FLOORING PREPARATION

PART 1 GENERAL
1.01  SECTION INCLUDES
A.
Metal stud wall framing.

GYPSUM BOARD ASSEMBLIES
B.
Metal channel ceiling framing. C.
Acoustic insulation.

D.
Cementitious backing board. E.
Gypsum wallboard.

F.
Joint treatment and accessories.

1.02  RELATED REQUIREMENTS
A.
Section 05 4000 - Cold-Formed Metal Framing: Exterior wind-load-bearing metal stud framing. B.
Section 06 1000 - Rough Carpentry: Building framing and sheathing.

C.
Section 06 1000 - Rough Carpentry: Wood blocking product and execution requirements. D.
Section 09 3000 - Tiling: Tile backing board.

1.03  REFERENCE STANDARDS
A.
ANSI A108.11 - American National Standard for Interior Installation of Cementitious Backer

Units; 2013.1.

B.
ASTM C475/C475M - Standard Specification for Joint Compound and Joint Tape for Finishing

Gypsum Board; 2012.

C.
ASTM C645 - Standard Specification for Nonstructural Steel Framing Members; 2014.

D.
ASTM C665 - Standard Specification for Mineral-Fiber Blanket Thermal Insulation for Light

Frame Construction and Manufactured Housing; 2012.

E.
ASTM C754 - Standard Specification for Installation of Steel Framing Members to Receive

Screw-Attached Gypsum Panel Products; 2011.

F.
ASTM C840 - Standard Specification for Application and Finishing of Gypsum Board; 2013.

G.
ASTM C954 - Standard Specification for Steel Drill Screws for the Application of Gypsum Panel Products or Metal Plaster Bases to Steel Studs From 0.033 in. (0.84 mm) to 0.112 in. (2.84 mm) in Thickness; 2011.

H.
ASTM C1002 - Standard Specification for Steel Self-Piercing Tapping Screws for Application of

Gypsum Panel Products or Metal Plaster Bases to Wood Studs or Steel Studs; 2014.

I.
ASTM C1288 - Standard Specification for Discrete Non-Asbestos Fiber-Cement Interior

Substrate Sheets; 1999 (Reapproved 2010).

J.
ASTM C1396/C1396M - Standard Specification for Gypsum Board; 2014.

K.
ASTM D3273 - Standard Test Method for Resistance to Growth of Mold on the Surface of

Interior Coatings in an Environmental Chamber; 2012.

L.
GA-216 - Application and Finishing of Gypsum Board; Gypsum Association; 2013.

1.04  QUALITY ASSURANCE PART 2 PRODUCTS
2.01  GYPSUM BOARD ASSEMBLIES
A.
Provide completed assemblies complying with ASTM C840 and GA-216.

2.02  METAL FRAMING MATERIALS
A.    Non-Loadbearing Framing System Components: ASTM C645; galvanized sheet steel, of size and properties necessary to comply with ASTM C754 for the spacing indicated, with maximum deflection of wall framing of L/240 at 5 psf.

1.
Studs: "C" shaped with flat or formed webs with knurled faces.

2.
Runners: U shaped, sized to match studs.

3.
Ceiling Channels: C-shaped.

B.
Ceiling Hangers: Type and size as specified in ASTM C754 for spacing required.

C.
Partition Head To Structure Connections: Provide track fastened to structure with legs of sufficient length to accommodate deflection, for friction fit of studs cut short and braced with continuous bridging both sides.

2.03  BOARD MATERIALS
A.
Gypsum Wallboard: Paper-faced gypsum panels as defined in ASTM C1396/C1396M; sizes to minimize joints in place; ends square cut.

1.
Application: Use for vertical surfaces and ceilings, unless otherwise indicated.

2.
Thickness:

a.
Vertical Surfaces: 5/8 inch.

B.
Backing Board For Wet Areas: One of the following products:

1.
Application: Surfaces behind tile in wet areas including tub and shower surrounds and shower ceilings.

2.
Mold Resistance: Score of 10, when tested in accordance with ASTM D3273.

3.
ASTM Cement-Based Board: Non-gypsum-based, cementitious board complying with

ASTM C1288.

a.
Thickness: 1/2 inch.

C.
Ceiling Board: Special sag resistant gypsum ceiling board as defined in ASTM C1396/C1396M;

sizes to minimize joints in place; ends square cut.

1.
Application: Ceilings, unless otherwise indicated.

2.
Thickness: 1/2 inch.

3.
Edges: Tapered.

2.04  ACCESSORIES
A.
Acoustic Insulation:  ASTM C665; preformed glass fiber, friction fit type, unfaced.  Thickness:  

inch.

B.
Acoustic Sealant: Acrylic emulsion latex or water-based elastomeric sealant; do not use solvent-based non-curing butyl sealant.

C.
Joint Materials: ASTM C475 and as recommended by gypsum board manufacturer for project conditions.

1.
Tape: 2 inch wide, coated glass fiber tape for joints and corners, except as otherwise indicated.

2.
Ready-mixed vinyl-based joint compound.

D.
Screws for Attachment to Steel Members Less Than 0.033 inch In Thickness, to Wood Members, and to Gypsum Board: ASTM C1002; self-piercing tapping type; cadmium plated for exterior locations.

E.
Screws for Attachment to Steel Members From 0.033 to 0.112 inch in Thickness: ASTM C954;

steel drill screws for application of gypsum board to loadbearing steel studs.

PART 3 EXECUTION
3.01  EXAMINATION
A.
Verify that project conditions are appropriate for work of this section to commence.

3.02  FRAMING INSTALLATION
A.
Metal Framing: Install in accordance with ASTM C754 and manufacturer's instructions.

B.
Suspended Ceilings and Soffits: Space framing and furring members as indicated.

1.
Level ceiling system to a tolerance of 1/1200.

C.
Studs: Space studs at 16 inches on center.

1.
Extend partition framing to structure where indicated and to ceiling in other locations.

2.
Partitions Terminating at Ceiling: Attach ceiling runner securely to ceiling track in accordance with manufacturer's instructions.

3.
Partitions Terminating at Structure: Attach extended leg top runner to structure, maintain clearance between top of studs and structure, and brace both flanges of studs with continuous bridging.

3.03  ACOUSTIC ACCESSORIES INSTALLATION
A.
Acoustic Insulation: Place tightly within spaces, around cut openings, behind and around electrical and mechanical items within partitions, and tight to items passing through partitions.

B.
Acoustic Sealant: Install in accordance with manufacturer's instructions.

3.04  BOARD INSTALLATION
A.
Comply with ASTM C 840, GA-216, and manufacturer's instructions. Install to minimize butt end joints, especially in highly visible locations.

B.
Cementitious Backing Board: Install over steel framing members and plywood substrate where indicated, in accordance with ANSI A108.11 and manufacturer's instructions.

3.05  INSTALLATION OF TRIM AND ACCESSORIES
A.
Control Joints: Place control joints consistent with lines of building spaces and as indicated. B.
Corner Beads: Install at external corners, using longest practical lengths.

3.06  JOINT TREATMENT
A.
Finish gypsum board in accordance with levels defined in ASTM C840, as follows:

B.
Tape, fill, and sand exposed joints, edges, and corners to produce smooth surface ready to receive finishes.

1.
Feather coats of joint compound so that camber is maximum 1/32 inch.

2.
Taping, filling, and sanding is not required at surfaces behind adhesive applied ceramic tile and fixed cabinetry.

C.
Fill and finish joints and corners of cementitious backing board as recommended by manufacturer.

3.07  TOLERANCES
A.
Maximum Variation of Finished Gypsum Board Surface from True Flatness: 1/8 inch in 10 feet in any direction.

END OF SECTION
PART 1 GENERAL
1.01  SECTION INCLUDES

SECTION 09 2216
NON-STRUCTURAL METAL FRAMING
A.
Metal partition, ceiling, and soffit framing.

1.02  RELATED REQUIREMENTS
A.
Section 05 2100 - Steel Joists: Execution requirements for anchors for attaching work of this section.

B.
Section 05 4000 - Cold-Formed Metal Framing: Structural load bearing metal stud framing and

Exterior wall stud framing.

C.
Section 05 4000 - Cold-Formed Metal Framing: Execution requirements for anchors for attaching work of this section.

D.
Section 06 1000 - Rough Carpentry: Wood blocking within stud framing. E.
Section 06 1000 - Rough Carpentry: Wall sheathing.

1.03  REFERENCE STANDARDS
A.
ASTM C645 - Standard Specification for Nonstructural Steel Framing Members; 2013.

B.
ASTM C754 - Standard Specification for Installation of Steel Framing Members to Receive

Screw-Attached Gypsum Panel Products; 2011.

1.04  QUALITY ASSURANCE
A.
Installer Qualifications: Company specializing in performing the work of this section with minimum five years documented experience and approved by manufacturer.

PART 2 PRODUCTS
2.01  FRAMING MATERIALS
A.    Non-Loadbearing Framing System Components: ASTM C645; galvanized sheet steel, of size and properties necessary to comply with ASTM C754 for the spacing indicated, with maximum deflection of wall framing of L/240 at 5 psf.

1.
Studs: C shaped with flat or formed webs with knurled faces.

2.
Runners: U shaped, sized to match studs.

PART 3 EXECUTION
3.01  INSTALLATION OF STUD FRAMING
A.
Extend partition framing to structure where indicated and to ceiling in other locations.

B.
Partitions Terminating at Ceiling: Attach ceiling runner securely to ceiling track in accordance with manufacturer's instructions.

C.
Align and secure top and bottom runners at 24 inches on center.

D.
Fit runners under and above openings; secure intermediate studs to same spacing as wall studs.

E.
Align stud web openings horizontally.

F.
Secure studs to tracks using crimping method. Do not weld. G.
Fabricate corners using a minimum of three studs.

H.
Double stud at wall openings, door and window jambs, not more than 2 inches from each side of openings.

I.
Coordinate installation of bucks, anchors, and blocking with electrical, mechanical, and other work to be placed within or behind stud framing.

3.02  CEILING AND SOFFIT FRAMING
A.
Install furring after work above ceiling or soffit is complete. Coordinate the location of hangers with other work.

B.
Install furring independent of walls, columns, and above-ceiling work.

C.
Securely anchor hangers to structural members or embed in structural slab. Space hangers as required to limit deflection to criteria indicated. Use rigid hangers at exterior soffits.

D.
Space main carrying channels at maximum 72 inch on center, and not more than 6 inches from wall surfaces. Lap splice securely.

E.
Securely fix carrying channels to hangers to prevent turning or twisting and to transmit full load to hangers.

F.
Place furring channels perpendicular to carrying channels, not more than 2 inches from perimeter walls, and rigidly secure. Lap splices securely.

END OF SECTION
PART 1 GENERAL
1.01  SECTION INCLUDES
A.
Tile for floor applications. B.
Tile for wall applications.


SECTION 09 3000
TILING
C.
Cementitious backer board as tile substrate.

D.
Coated glass mat backer board as tile substrate. E.
Stone thresholds.

F.
Ceramic accessories.

G.
Ceramic trim.

H.
Thin procelain tiles setting mortars and adhesives

I.
Grout for thin procelain tiles. J.
Non-ceramic trim.

1.02  RELATED REQUIREMENTS
1.03  REFERENCE STANDARDS
A.
ANSI A108/A118/A136.1 - American National Standard Specifications for the Installation of

Ceramic Tile - Version; 2013.1.

B.
ANSI A108.1A - American National Standard Specifications for Installation of Ceramic Tile in the Wet-Set Method, with Portland Cement Mortar; 2013.1.

C.
ANSI A108.1B - American National Standard Specifications for Installation of Ceramic Tile on a

Cured Portland Cement Mortar Setting Bed with Dry-Set or Latex-Portland Cement Mortar;

2013.1.

D.
ANSI A108.1C - Specifications for Contractors Option: Installation of Ceramic Tile in the Wet-Set Method with Portland Cement Mortar or Installation of Ceramic Tile on a Cured Portland Cement Mortar Bed with Dry-Set or Latex-Portland Cement Mortar; 2013.1.

E.
ANSI A108.4 - American National Standard Specifications for Installation of Ceramic Tile with

Organic Adhesives or Water Cleanable Tile-Setting Epoxy Adhesive; 2013.1.

F.
ANSI A108.5 - American National Standard Specifications for Installation of Ceramic Tile with

Dry-Set Portland Cement Mortar or Latex-Portland Cement Mortar; 2013.1.

G.
ANSI A108.6 - American National Standard Specifications for Installation of Ceramic Tile with

Chemical Resistant, Water Cleanable Tile-Setting and -Grouting Epoxy; 2013.1.

H.
ANSI A108.8 - American National Standard Specifications for Installation of Ceramic Tile with

Chemical Resistant Furan Resin Mortar and Grout; 2013.1.

I.
ANSI A108.9 - American National Standard Specifications for Installation of Ceramic Tile with

Modified Epoxy Emulsion Mortar/Grout; 2013.1.

J.
ANSI A108.10 - American National Standard Specifications for Installation of Grout in Tilework;

2013.1.

K.
ANSI A108.11 - American National Standard Specifications for Interior Installation of

Cementitious Backer Units; 2013.1.

L.
ANSI A108.12 - American National Standard Specifications for Installation of Ceramic Tile with

EGP (Exterior Glue Plywood) Latex-Portland Cement Mortar; 2013.1.

M.   ANSI A108.13 - American National Standard Specifications for Installation of Load Bearing, Bonded, Waterproof Membranes for Thin-Set Ceramic Tile and Dimension Stone; 2013.1.

N.
ANSI A118.3 - American National Standard Specifications for Chemical Resistant, Water

Cleanable Tile-Setting and -Grouting Epoxy and Water Cleanable Tile-Setting Epoxy Adhesive;

2013.1.

O.
ANSI A118.6 - American National Standard Specifications for Standard Cement Grouts for Tile

Installation; 2013.1.

P.
ANSI A118.9 - American National Standard Specifications for Test Methods and Specifications for Cementitious Backer Units; 2013.1.

Q.
ANSI A118.12 - American National Standard Specifications for Crack Isolation Membranes for

Thin-Set Ceramic Tile and Dimension Stone Installation; 2013.1.

R.
ANSI A137.1 - American National Standard Specifications for Ceramic Tile - Version; 2013.1.

S.
ASTM C1178/C1178M - Standard Specification for Coated Glass Mat Water-Resistant Gypsum

Backing Panel; 2013.

T.
ISO 13007 - International Standards Organization; classification for Grout and Adhesives. U.
TCNA (HB) - Handbook for Ceramic, Glass, and Stone Tile Installation - Version; 2013.1.

1.04  SUBMITTALS
A.
See Section 01 3000 - Administrative Requirements, for submittal procedures.

B.
Product Data: Provide manufacturers' data sheets on tile, mortar, grout, and accessories.

Include instructions for using grouts and adhesives.

C.
Samples: Mount tile and apply grout on two plywood panels, minimum 18 x 18 inches in size illustrating pattern, color variations, and grout joint size variations.

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

E.
Maintenance Data: Include recommended cleaning methods, cleaning materials, stain removal methods, and polishes and waxes.

F.
Maintenance Materials: Furnish the following for City of Carrollton's use in maintenance of project.

1.
See Section 01 6000 - Product Requirements, for additional provisions.

2.
Extra Tile: 5 percent of each size, color, and surface finish combination.

1.05  QUALITY ASSURANCE
A.
Maintain one copy of and ANSI A108/A118/A136.1 and TCNA (HB) on site.

B.
Installer Qualifications: Company specializing in performing tile installation, with minimum of 5 years of documented experience.

1.06  DELIVERY, STORAGE, AND HANDLING
A.
Protect adhesives from freezing or overheating in accordance with manufacturer's instructions.

1.07  FIELD CONDITIONS
A.
Do not install solvent-based products in an unventilated environment.

B.
Maintain ambient and substrate temperature of 50 degrees F during installation of mortar materials.

PART 2 PRODUCTS
2.01  TILE
A.
Manufacturers: All products by the same manufacturer.

1.
Crossville, Inc.; 349 Sweeney Drive, Crossville, TN 38555. http://laminambycrossville.com.
2.
Substitutions: See Section 01 6000 - Product Requirements.

2.02  TRIM AND ACCESSORIES
A.
Ceramic Accessories:    
finish,   
; same manufacturer as tile. B.
Ceramic Trim: Matching bullnose ceramic shapes in sizes coordinated with field tile.

1.
Manufacturers: Same as for tile.

C.
Non-Ceramic Trim: Brushed stainless steel, style and dimensions to suit application, for setting using tile mortar or adhesive.

1.
Applications:

a.
Borders and other trim as indicated on drawings.

2.
Manufacturers:

a.
Schluter-Systems: www.schluter.com.
b.
Substitutions: See Section 01 6000 - Product Requirements.

D.
Thresholds: Marble,   
, honed finish; 2 inches wide by full width of wall or frame opening;

1/2 inch thick; beveled one long edge with radiused corners on top side; without holes, cracks, or open seams.

1.
Applications:

a.
At doorways where tile terminates.

2.03  SETTING MATERIALS
2.04  GROUTS
A.
Standard Grout: ANSI A118.6 standard cement grout.

1.
Applications: Use this type of grout where indicated and where no other type of grout is indicated.

2.
Use sanded grout for joints 1/8 inch wide and larger; use unsanded grout for joints less than 1/8 inch wide.

3.
Color(s): As selected by Heights Venture Architects, L.L.P. from manufacturer's full line.

B.
Epoxy Grout: ANSI A118.3 chemical resistant and water-cleanable epoxy grout.

1.
Applications: Where indicated.

2.
Color(s): As selected by Heights Venture Architects, L.L.P. from manufacturer's full line.

2.05  MAINTENANCE MATERIALS
A.
Tile Sealant: Gunnable, silicone, siliconized acrylic, or urethane sealant; moisture and mildew resistant type.

1.
Applications: Between tile and plumbing fixtures.

2.06  ACCESSORY MATERIALS
A.
Concrete Floor Slab Crack Isolation Membrane: Material complying with ANSI A118.12; not intended as waterproofing.

1.
Thickness: 20 mils, maximum.

2.
Crack Resistance: No failure at 1/16 inch gap, minimum.

B.
Backer Board:  Cementitious type complying with ANSI A118.9; high density, glass fiber reinforced, 1/2 inch thick; 2 inch wide coated glass fiber tape for joints and corners.

C.
Backer Board: Coated glass mat type complying with ASTM C1178/C1178M; inorganic fiberglass mat on both surfaces and integral acrylic coating vapor retarder.

1.
Standard Type: Thickness 1/2 inch.

2.
Fire Resistant Type: Type X core, thickness 5/8 inch.

D.
Mesh Tape: 2-inch wide self-adhesive fiberglass mesh tape.

PART 3 EXECUTION
3.01  EXAMINATION
A.
Verify that sub-floor surfaces are smooth and flat within the tolerances specified for that type of work and are ready to receive tile.

B.
Verify that wall surfaces are smooth and flat within the tolerances specified for that type of work, are dust-free, and are ready to receive tile.

C.
Verify that sub-floor surfaces are dust-free and free of substances that could impair bonding of setting materials to sub-floor surfaces.

D.
Verify that required floor-mounted utilities are in correct location.

3.02  PREPARATION
A.
Protect surrounding work from damage. B.
Vacuum clean surfaces and damp clean.

C.
Seal substrate surface cracks with filler. Level existing substrate surfaces to acceptable flatness tolerances.

D.
Install backer board in accordance with ANSI A108.11 and board manufacturer's instructions.

Tape joints and corners, cover with skim coat of setting material to a feather edge.

3.03  INSTALLATION - GENERAL
A.
Install tile, thresholds, and stair treads and grout in accordance with applicable requirements of

ANSI A108.1A thru A108.13, manufacturer's instructions, and TCNA (HB) recommendations.

B.
Lay tile to pattern indicated. Do not interrupt tile pattern through openings.

C.
Cut and fit tile to penetrations through tile, leaving sealant joint space. Form corners and bases neatly. Align floor joints.

D.
Place tile joints uniform in width, subject to variance in tolerance allowed in tile size. Make grout joints without voids, cracks, excess mortar or excess grout, or too little grout.

E.
Form internal angles square and external angles bullnosed. F.
Install ceramic accessories rigidly in prepared openings.

G.
Install non-ceramic trim in accordance with manufacturer's instructions. H.
Install thresholds where indicated.

I.
Sound tile after setting. Replace hollow sounding units.

J.
Keep control and expansion joints free of mortar, grout, and adhesive.

K.
Prior to grouting, allow installation to completely cure; minimum of 48 hours.

L.
Grout tile joints unless otherwise indicated. Use standard grout unless otherwise indicated. M.   At changes in plane and tile-to-tile control joints, use tile sealant instead of grout, with either

bond breaker tape or backer rod as appropriate to prevent three-sided bonding.

3.04  INSTALLATION - FLOORS - THIN-SET METHODS
A.
Over interior concrete substrates, install in accordance with TCNA (HB) Method F113, dry-set or latex-Portland cement bond coat, with standard grout, unless otherwise indicated.

3.05  INSTALLATION - WALL TILE
A.
Over cementitious backer units on studs, install in accordance with TCNA (HB) Method W244, using membrane at toilet rooms.

3.06  CLEANING
A.
Clean tile and grout surfaces.

3.07  PROTECTION
A.
Do not permit traffic over finished floor surface for 4 days after installation.

END OF SECTION
PART 1 GENERAL
1.01  SECTION INCLUDES

SECTION 09 5100
ACOUSTICAL CEILINGS
A.
Suspended metal grid ceiling system. B.
Acoustical units.

1.02  RELATED REQUIREMENTS
A.
Section 01 6116 - Volatile Organic Compound (VOC) Content Restrictions.

B.
Section 03 3000 - Cast-in-Place Concrete: Placement of special anchors or inserts for suspension system.

C.
Section 26 5100 - Interior Lighting: Light fixtures in ceiling system.

1.03  ADMINISTRATIVE REQUIREMENTS
A.
Sequence work to ensure acoustical ceilings are not installed until building is enclosed, sufficient heat is provided, dust generating activities have terminated, and overhead work is completed, tested, and approved.

B.
Do not install acoustical units until after interior wet work is dry.

1.04  SUBMITTALS
A.
See Section 01 3000 - Administrative Requirements, for submittal procedures.

1.05  QUALITY ASSURANCE
A.
Fire-Resistive Assemblies: Complete assembly listed and classified by UL (FRD) for the fire resistance indicated.

B.
Suspension System Manufacturer Qualifications: Company specializing in manufacturing the products specified in this section with minimum three years documented experience.

C.
Acoustical Unit Manufacturer Qualifications: Company specializing in manufacturing the products specified in this section with minimum three years documented experience.

1.06  FIELD CONDITIONS
A.
Maintain uniform temperature of minimum 60 degrees F, and maximum humidity of 40 percent prior to, during, and after acoustical unit installation.

PART 2 PRODUCTS
2.01  MANUFACTURERS
A.
Acoustic Panels:

1.
Armstrong World Industries, Inc;   
: www.armstrong.com.
2.
CertainTeed Corporation;   
: www.certainteed.com.
3.
USG;   
: www.usg.com.
4.
Substitutions: See Section 01 6000 - Product Requirements.

B.
Suspension Systems:

1.
Same as for acoustical units.

2.
Substitutions: See Section 01 6000 - Product Requirements.

2.02  ACOUSTICAL UNITS
A.
Acoustical Units - General: ASTM E1264, Class A.

1.
Units for Installation in Fire-Rated Suspension System: Listed and classified for the fire-resistive assembly as part of suspension system.

B.
Acoustical Tile: Painted mineral fiber, ASTM E1264 Type III, with the following characteristics:

1.
VOC Content: Certified as Low Emission by one of the following :

a.
GreenGuard Children and Schools; www.greenguard.org.
b.
Product listing in the CHPS Low-Emitting Materials Product List at;

www.chps.net/manual/lem_table.htm.
2.
Joint: Kerfed and rabbeted.

3.
Edge: Square.

4.
Surface Color: To be selected by Heights Venture Architects, L.L.P. from manufacturer's standard line.

5.
Surface Pattern: Perforated, small holes.

2.03  SUSPENSION SYSTEM(S)
A.
Suspension Systems - General: Complying with ASTM C635/C635M; die cut and interlocking components, with stabilizer bars, clips, splices, perimeter moldings, and hold down clips as required.

2.04  ACCESSORIES
A.
Support Channels and Hangers: Galvanized steel; size and type to suit application, seismic requirements, and ceiling system flatness requirement specified.

B.
Perimeter Moldings: Same material and finish as grid.

C.
Acoustical Insulation: ASTM C665, friction fit type, unfaced batts.

PART 3 EXECUTION
3.01  EXAMINATION
A.
Verify existing conditions before starting work.

B.
Verify that layout of hangers will not interfere with other work.

3.02  INSTALLATION - SUSPENSION SYSTEM
A.
Rigidly secure system, including integral mechanical and electrical components, for maximum deflection of 1:360.

B.
Install after major above-ceiling work is complete. Coordinate the location of hangers with other work.

C.
Hang suspension system independent of walls, columns, ducts, pipes and conduit. Where carrying members are spliced, avoid visible displacement of face plane of adjacent members.

D.
Where ducts or other equipment prevent the regular spacing of hangers, reinforce the nearest affected hangers and related carrying channels to span the extra distance.

E.
Do not support components on main runners or cross runners if weight causes total dead load to exceed deflection capability.

F.
Support fixture loads using supplementary hangers located within 6 inches of each corner, or support components independently.

G.
Do not eccentrically load system or induce rotation of runners.

H.
Perimeter Molding: Install at intersection of ceiling and vertical surfaces and at junctions with other interruptions.

1.
Use longest practical lengths.

2.
Overlap and rivet corners.

3.03  INSTALLATION - ACOUSTICAL UNITS
A.
Install acoustical units in accordance with manufacturer's instructions.

B.
Fit acoustical units in place, free from damaged edges or other defects detrimental to appearance and function.

C.
Fit border trim neatly against abutting surfaces. D.
Install units after above-ceiling work is complete.

E.
Install acoustical units level, in uniform plane, and free from twist, warp, and dents.

F.
Cutting Acoustical Units:

1.
Make field cut edges of same profile as factory edges.

G.
Install hold-down clips on each panel to retain panels tight to grid system; comply with fire rating requirements.

3.04  TOLERANCES
A.
Maximum Variation from Flat and Level Surface: 1/8 inch in 10 feet.

B.
Maximum Variation from Plumb of Grid Members Caused by Eccentric Loads: 2 degrees.

END OF SECTION
PART 1 GENERAL
1.01  SECTION INCLUDES
A.
Surface preparation.

SECTION 09 9000
PAINTING AND COATING
B.
Field application of paints, stains, varnishes, and other coatings.

C.
Scope: Finish all interior and exterior surfaces exposed to view, unless fully factory-finished and unless otherwise indicated, including the following:

1.
Prime surfaces to receive wall coverings.

2.
Interior walls and bottom of swimming pools and fountains.

D.
Do Not Paint or Finish the Following Items:

1.
Items fully factory-finished unless specifically so indicated; materials and products having factory-applied primers are not considered factory finished.

2.
Items indicated to receive other finishes.

3.
Items indicated to remain unfinished.

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

5.
Floors, unless specifically so indicated.

6.
Glass.

7.
Concealed pipes, ducts, and conduits.

1.02  RELATED REQUIREMENTS
A.
Section 21 0553 - Identification for Fire Suppression Piping and Equipment: Painted identification.

B.
Section 21 0553 - Identification for Fire Suppression Piping and Equipment: Color coding scheme for items to be painted under this section.

C.
Section 22 0553 - Identification for Plumbing Piping and Equipment: Painted identification.

D.
Section 22 0553 - Identification for Plumbing Piping and Equipment: Color coding scheme for items to be painted under this section.

E.
Section 23 0553 - Identification for HVAC Piping and Equipment: Painted identification.

F.
Section 23 0553 - Identification for HVAC Piping and Equipment: Color coding scheme for items to be painted under this section.

G.
Section 26 0553 - Identification for Electrical Systems: Painted identification.

H.
Section 26 0553 - Identification for Electrical Systems: Color coding scheme for items to be painted under this section.

1.03  DEFINITIONS
A.
Conform to ASTM D16 for interpretation of terms used in this section.

1.04  REFERENCE STANDARDS
A.
40 CFR 59, Subpart D - National Volatile Organic Compound Emission Standards for

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

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

2012.

C.
ASTM D4442 - Standard Test Methods for Direct Moisture Content Measurement of Wood and

Wood-Base Materials; 2007.

1.05  SUBMITTALS
A.
See Section 01 3000 - Administrative Requirements, for submittal procedures.

B.
Product Data: Provide complete list of all products to be used, with the following information for each:

1.
Manufacturer's name, product name and/or catalog number, and general product category

(e.g. "alkyd enamel").

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

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

4.
Manufacturer's installation instructions.

5.
If proposal of substitutions is allowed under submittal procedures, explanation of all substitutions proposed.

C.
Maintenance Materials: Furnish the following for City of Carrollton's use in maintenance of project.

1.
See Section 01 6000 - Product Requirements, for additional provisions.

2.
Extra Paint and Coatings: 1 gallon of each color; store where directed.

3.
Label each container with color in addition to the manufacturer's label.

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

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

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

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

1.08  FIELD CONDITIONS
A.
Do not apply materials when surface and ambient temperatures are outside the temperature ranges required by the paint product manufacturer.

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

C.
Minimum Application Temperatures for Latex Paints: 45 degrees F for interiors; 50 degrees F

for exterior; unless required otherwise by manufacturer's instructions.

D.
Provide lighting level of 80 ft candles measured mid-height at substrate surface.

PART 2 PRODUCTS
2.01  MANUFACTURERS
A.
Provide all paint and coating products used in any individual system from the same manufacturer; no exceptions.

B.
Substitutions: See Section 01 6000 - Product Requirements.

2.02  PAINTS AND COATINGS - GENERAL
A.
Paints and Coatings: Ready mixed, unless intended to be a field-catalyzed coating.

1.
Provide paints and coatings of a soft paste consistency, capable of being readily and uniformly dispersed to a homogeneous coating, with good flow and brushing properties, and capable of drying or curing free of streaks or sags.

2.
Supply each coating material in quantity required to complete entire project's work from a single production run.

3.
Do not reduce, thin, or dilute coatings or add materials to coatings unless such procedure is specifically described in manufacturer's product instructions.

B.
Primers: As follows unless other primer is required or recommended by manufacturer of top coats; where the manufacturer offers options on primers for a particular substrate, use primer categorized as "best" by the manufacturer.

C.
Volatile Organic Compound (VOC) Content:

1.
Provide coatings that comply with the most stringent requirements specified in the following:

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

Architectural Coatings.

b.
Architectural coatings VOC limits of Texas.

2.
Determination of VOC Content: Testing and calculation in accordance with 40 CFR 59, Subpart D (EPA Method 24), exclusive of colorants added to a tint base and water added at project site; or other method acceptable to authorities having jurisdiction.

D.
Colors: As indicated on drawings

2.03  PAINT SYSTEMS - INTERIOR
A.
Paint I-OP -  All Interior Surfaces Indicated to be Painted, Unless Otherwise Indicated:

Including gypsum board, concrete, concrete masonry, brick, wood, plaster, uncoated steel, shop primed steel, galvanized steel, and aluminum.

1.
Two top coats and one coat primer.

2.
Primer(s): As recommended by manufacturer of top coats.

B.
Paint I-OP-MD-DT - Medium Duty Door/Trim: For surfaces subject to frequent contact by occupants, including metals, wood, and   
:

1.
Two top coats and one coat primer.

PART 3 EXECUTION
3.01  EXAMINATION
A.
Verify that surfaces are ready to receive work as instructed by the product manufacturer. B.
Examine surfaces scheduled to be finished prior to commencement of work. Report any

condition that may potentially affect proper application.

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

D.
Measure moisture content of surfaces using an electronic moisture meter. Do not apply finishes unless moisture content of surfaces are below the following maximums:

1.
Gypsum Wallboard: 12 percent.

2.
Plaster and Stucco: 12 percent.

3.
Masonry, Concrete, and Concrete Unit Masonry: 12 percent.

4.
Interior Wood: 15 percent, measured in accordance with ASTM D4442.

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

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

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

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

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

F.
Concrete and Unit Masonry Surfaces to be Painted: Remove dirt, loose mortar, scale, salt or alkali powder, and other foreign matter. Remove oil and grease with a solution of tri-sodium phosphate; rinse well and allow to dry. Remove stains caused by weathering of corroding metals with a solution of sodium metasilicate after thoroughly wetting with water. Allow to dry.

G.
Gypsum Board Surfaces to be Painted: Fill minor defects with filler compound. Spot prime defects after repair.

H.   Plaster Surfaces to be Painted: Fill hairline cracks, small holes, and imperfections with latex patching plaster. Make smooth and flush with adjacent surfaces. Wash and neutralize high alkali surfaces.

I.
Aluminum Surfaces to be Painted: Remove surface contamination by steam or high pressure water. Remove oxidation with acid etch and solvent washing. Apply etching primer immediately following cleaning.

J.
Galvanized Surfaces to be Painted: Remove surface contamination and oils and wash with solvent. Apply coat of etching primer.

K.
Corroded Steel and Iron Surfaces to be Painted: Prepare using at least SSPC-SP 2 (hand tool cleaning) or SSPC-SP 3 (power tool cleaning) followed by SSPC-SP 1 (solvent cleaning).

L.
Uncorroded Uncoated Steel and Iron Surfaces to be Painted: Remove grease, mill scale, weld splatter, dirt, and rust. Where heavy coatings of scale are evident, remove by hand or power tool wire brushing or sandblasting; clean by washing with solvent. Apply a treatment of phosphoric acid solution, ensuring weld joints, bolts, and nuts are similarly cleaned. Prime paint entire surface; spot prime after repairs.

M.   Shop-Primed Steel Surfaces to be Finish Painted: Sand and scrape to remove loose primer and rust. Feather edges to make touch-up patches inconspicuous. Clean surfaces with solvent. Prime bare steel surfaces. Re-prime entire shop-primed item.

N.
Interior Wood Surfaces to Receive Opaque Finish: Wipe off dust and grit prior to priming. Seal knots, pitch streaks, and sappy sections with sealer. Fill nail holes and cracks after primer has dried; sand between coats. Back prime concealed surfaces before installation.

3.03  APPLICATION
A.
Apply products in accordance with manufacturer's instructions.

B.
Do not apply finishes to surfaces that are not dry. Allow applied coats to dry before next coat is applied.

C.
Apply each coat to uniform appearance.

D.
Sand wood and metal surfaces lightly between coats to achieve required finish.

E.
Vacuum clean surfaces of loose particles. Use tack cloth to remove dust and particles just prior to applying next coat.

F.
Reinstall electrical cover plates, hardware, light fixture trim, escutcheons, and fittings removed prior to finishing.

3.04  FIELD QUALITY CONTROL
A.
See Section 01 4000 - Quality Requirements, for general requirements for field inspection.

END OF SECTION
SECTION 10 1710

SOLID SURFACE TOILET PARTITIONS

PART 1 — GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the contract, including general and supplementary conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following vertical solid surface product types:
1. Toilet partitions.

2. Trim.

B. Related Sections include the following:

1. Division 6 Section “Rough Carpentry” for Blocking.

2. Division 6 Section “Solid Surface Fabrications.”

3. Division 10 Section “Toilet and Bath Accessories.”

4. Division 15 Section “Plumbing.”

C. Alternates:

1. Refer to Division 1 Section “Alternates” for description of work in this Section affected by alternates.

1.3 DEFINITION

A. Solid surface is defined as nonporous, homogeneous material maintaining the same composition throughout the part with a composition of acrylic polymer, aluminum trihydrate filler and pigment.

W

1.4 SUBMITTALS
A. Product data:

1. For each type of product indicated.

B. Shop drawings:

1. Show location of each item, dimensioned plans and elevations, large-scale details, attachment devices and other components.

a. Show full-size details, edge details, thermoforming requirements, attachments, etc.

b. Show locations and sizes of cutouts and holes for plumbing fixtures, soap holders and other items installed in solid surface.

C. Samples:

1. For each type of product indicated.

a. Submit minimum 6-inch by 6-inch sample in specified gloss.

b. Cut sample and seam together for representation of inconspicuous seam.

c. Indicate full range of color and pattern variation.

2. Approved samples will be retained as a standard for work.

D. Product data:

1. Indicate product description, fabrication information and compliance with specified performance requirements.

E. Product certificates:

1. For each type of product, signed by product manufacturer.
F. Fabricator/installer qualifications:

1. Provide copy of certification number.

G. Manufacturer certificates:

1. Signed by manufacturers certifying that they comply with requirements.

WRITIN

H. Maintenance data:

1. Submit manufacturer’s care and maintenance data, including repair and cleaning instructions.

a. Maintenance kit for finishes shall be submitted.

2. Include in project closeout documents.

1.5 QUALITY ASSURANCE

A. Qualifications:

1. Shop that employs skilled workers who custom fabricate products similar to those required for this project and whose products have a record of successful in-service performance.

B. Fabricator/installer qualifications:

1. Work of this section shall be by a certified fabricator/installer, certified in writing by the manufacturer.

C. Applicable standards:

1. Standards of the following, as referenced herein:

a. American National Standards Institute (ANSI)

b. American Society for Testing and Materials (ASTM)

c. National Electrical Manufacturers Association (NEMA)

2. Fire test response characteristics:

a. Provide with the following Class A (Class I) surface burning characteristics as determined by testing identical products per UL 723 (ASTM E84) or another testing and inspecting agency acceptable to authorities having jurisdiction:

1) Flame Spread Index: 25 or less.

2) Smoke Developed Index: 450 or less.
D. Pre-installation conference:

1. Conduct conference at project site to comply with requirements in Division 1.

1.6 DELIVERY, STORAGE AND HANDLING

A. Deliver no components to project site until areas are ready for installation.

B. Store components indoors prior to installation.

C. Handle materials to prevent damage to finished surfaces.

1. Provide protective coverings to prevent physical damage or staining following installation for duration of project.

1.7 WARRANTY

A. Provide manufacturer’s warranty against defects in materials.

1. Warranty shall provide material and labor to repair or replace defective materials.

2. Damage caused by physical or chemical abuse or damage from excessive heat will not be warranted.

1.8 MAINTENANCE

A. Provide maintenance requirements as specified by the manufacturer.

PART 2 — PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers:

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

a. Corian® Surfaces from the DuPont company (basis of design).

b. Insert manufacturer’s name.

c. Insert manufacturer’s name.

2.2 MATERIALS

A. Solid polymer components

1. Cast, nonporous, filled polymer, not coated, laminated or of composite construction with through body colors meeting ANSI Z124.3 or ANSI Z124.6, having minimum physical and performance properties specified.

2. Superficial damage to a depth of 0.010 inch (0.25 mm) shall be repairable by sanding and/or polishing.

B. Toilet partitions:

1. Pilasters of 1-inch solid surface material:

a. Floor mounted.

2. All mounting hardware to be internally mounted in panels and pilasters and to be concealed after assembly of partitions.

C. Urinal screens:

1. Panels to be wall mounted.

2. All mounting hardware to be concealed after installation of panel.

D. Thickness:

1. 1/2 inch

E. Edge treatment:

1. As indicated.

G. Performance characteristics:

Property 



Typical Result 



Test

Tensile Strength 


6,000 psi 



ASTM D 638

Tensile Modulus 


1.5 x 10-6 psi 



ASTM D 638

Tensile Elongation 


0.4% min. 



ASTM D 638

Flexural Strength 


10,000 psi 



ASTM D 790

Flexural Modulus 


1.2 x 10-6  psi 



ASTM D 790

Hardness 



>85 




Rockwell “M” 











Scale

ASTM D 785

56 




Barcol Impressor
ASTM D 2583

Thermal Expansion 


3.02 x 10-5 in./in./°C 


ASTM D 696

(1.80 x 10-5 in./in./°F)

Gloss (60° Gardner) 


5–75 (matte—highly polished) 

ANSI Z124

Light Resistance


(Xenon Arc) No effect 


NEMA LD 3-2000

Method 3.3

Wear and Cleanability 


Passes 




ANSI Z124.3 & 











Z124.6

Stain Resistance: Sheets 

Passes 




ANSI Z124.3 & 











Z124.6

Fungus and Bacteria Resistance 
Does not support microbial growth 
ASTM G21&G22

Boiling Water Resistance 

No visible change 


NEMA LD 3-2000











Method 3.5

High Temperature Resistance

No change 



NEMA LD 3-2000

Method 3.6

Izod Impact 



0.28 ft.-lbs./in. of notch 


ASTM D 256

(Notched Specimen)







 (Method A)

Ball Impact 



No fracture—1⁄2 lb. ball: 

NEMA LD 3-2000

Resistance: Sheets 


1⁄4" slab—36" drop 


Method 3.8

1⁄2" slab—144" drop

Weatherability 



∆E*94<5 in 1,000 hrs.


ASTM G 155

Specific Gravity † 


1.7

Water Absorption


Long-term 



ASTM D 570

0.4% (3⁄4")

0.6% (1⁄2")

0.8% (1⁄4")

Toxicity 



99 (solid colors) 


Pittsburgh Protocol

66 (patterned colors) 


Test (“LC50”Test)

Flammability 



All colors 



ASTM E 84,

(Class I and Class A)


NFPA 255 & 

UL 723

Flame Spread Index


<25

Smoke Developed Index 

<25

† Approximate weight per square foot: 1⁄4" (6 mm) 2.2 lbs., 1⁄2" (12 mm) 4.4 lbs.

Shapes meet or exceed the ANSI Z124.3 and ANSI Z124.6 standards for plastic sinks and lavatories.

NEMA results based on the NEMA LD 3-2000
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2.3 ACCESSORIES

A. Joint adhesive:

1. Manufacturer’s standard one- or two-part adhesive kit to create inconspicuous, nonporous joints.

B. Sealant:

1. Manufacturer’s standard mildew-resistant, FDA-compliant, NSF 51-compliant (food zone — any type), UL-listed silicone sealant in colors matching components.

2.4 FACTORY FABRICATION

A. Shop assembly

1. Fabricate components to greatest extent practical to sizes and shapes indicated, in accordance with approved shop drawings and manufacturer’s printed instructions and technical bulletins.

2. Form joints between components using manufacturer’s standard joint adhesive without conspicuous joints.

a. Reinforce with strip of solid polymer material, 2" wide.

3. Provide factory cutouts for plumbing fittings and bath accessories as required or as indicated on the drawings.

4. Rout and finish component edges with clean, sharp returns.

a. Rout cutouts, radii and contours to template.

b. Smooth edges.

c. Repair or reject defective and inaccurate work.

B. Thermoforming:

1. Comply with manufacturer’s data.

2. Heat entire component.

a. Material shall be uniform, between 275 and 325 degrees Fahrenheit during forming.

3. Form pieces to shape prior to seaming and joining.

4. Cut pieces to finished dimensions.

5. Sand edges and remove nicks and scratches.

2.5 FINISHES

A. Select from the manufacturer’s standard color chart.

1. Color:

a. Doeskin
B. Finish:

1. Provide surfaces with a uniform finish.
a. Matte; gloss range of 5–20.

1) Doeskin

2.6 HARDWARE

A. Hinges:

1. Manufacturer’s standard self-closing type that can be adjusted to hold doors open at any angle up to 90 degrees.

B. Latch and keeper:

1. Manufacturer’s standard surface-mounted latch unit designed for emergency access and with combination rubber-faced door strike and keeper.

a. Provide units that comply with accessibility requirements of authorities having jurisdiction at compartments indicated to be accessible to people with disabilities.

C. Coat hook:

1. Manufacturer’s standard combination hook and rubber-tipped bumper, sized to prevent door from hitting compartment-mounted accessories.

D. Door bumper:

1. Manufacturer’s standard rubber-tipped bumper at out-swinging doors and entrance screen doors.

E. Door pull:

1. Manufacturer’s standard unit at out-swinging doors that complies with accessibility requirements of authorities having jurisdiction.

2. Provide units on both sides of doors at compartments indicated to be accessible to people with disabilities.

F.  All hardware is supplied by fabricator and it’s integrally mounted into the partitions at the time of manufacture.

G. Exposed hardware:

1. All shall be stainless steel type 304.

2. Mild steel:

a. Not acceptable.

H. Urinal screens:

1. No visible mounting hardware is acceptable.

2. Concealed hardware:

a. Stainless steel type 304:

1) This material to be used in all panel-to-wall connections.

b. Mild steel is not acceptable.

PART 3 — EXECUTION

3.1 EXAMINATION

A. Examine substrates and conditions, with fabricator present for compliance with requirements for installation tolerances, and other conditions affecting performance of work.

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

3.2 INSTALLATION

A. Install components plumb, level and rigid, scribed to adjacent finishes, in accordance with approved shop drawings and product data.

1. Provide product in the largest pieces available.

2. Form field joints using manufacturer’s recommended adhesive, with joints inconspicuous in finished work.

a. Exposed joints/seams shall not be allowed.

3. Reinforce field joints with solid surface strips extending a minimum of 1 inch on either side of the seam with the strip being the same thickness as the top.

4. Cut and finish component edges with clean, sharp returns.

5. Rout radii and contours to template.

6. Carefully dress joints smooth, remove surface scratches, and clean entire surface.

3.3 REPAIR

A. Repair or replace damaged work, which cannot be repaired to architect’s satisfaction.

3.4 CLEANING AND PROTECTION

A. Keep components clean during installation.

B. Remove adhesives, sealants and other stains.

3.5 SCHEDULE

A. Toilet partitions:

1. Surfaces of material adhesively joined with inconspicuous seams.

Color

a. Vertical Thickness ____1/2”________
____Doeskin_____________

b. Edge Details    confirm w/ designer    
    confirm w/ designer

c. Finish ______Matte______________
_______Matte______________

PART 1 GENERAL
1.01  SECTION INCLUDES

SECTION 10 2800
TOILET AND BATH ACCESSORIES
A.
Accessories for toilet rooms.

B.
Grab bars.

1.02  RELATED REQUIREMENTS
A.
Section 08 8300 - Mirrors: Other mirrors.

B.
Section 09 3000 - Tiling: Ceramic washroom accessories. C.
Section 10 2113.19 - Plastic Toilet Compartments.

1.03  REFERENCE STANDARDS
A.
36 CFR 1191 - Americans with Disabilities Act (ADA) Accessibility Guidelines for Buildings and

Facilities; Architectural Barriers Act (ABA) Accessibility Guidelines; current edition.

B.
ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design; 2010. C.
ASTM A269/A269M - Standard Specification for Seamless and Welded Austenitic Stainless

Steel Tubing for General Service; 2014e1.

D.
ASTM C1036 - Standard Specification for Flat Glass; 2011e1.

E.
ASTM C1503 - Standard Specification for Silvered Flat Glass Mirror; 2008 (Reapproved 2013).

1.04  ADMINISTRATIVE REQUIREMENTS
A.
Coordinate the work with the placement of internal wall reinforcement, concealed ceiling supports, and reinforcement of toilet partitions to receive anchor attachments.

1.05  SUBMITTALS
A.
See Section 01 3000 - Administrative Requirements, for submittal procedures.

B.
Product Data: Submit data on accessories describing size, finish, details of function, and attachment methods.

PART 2 PRODUCTS
2.01  MATERIALS
A.
Accessories - General: Shop assembled, free of dents and scratches and packaged complete with anchors and fittings, steel anchor plates, adapters, and anchor components for installation.

B.
Mirror Glass: Annealed float glass, ASTM C1036 Type I, Class 1, Quality Q2, with silvering, protective and physical characteristics complying with ASTM C1503.

C.
Fasteners, Screws, and Bolts: Hot dip galvanized; tamper-proof; security type.

2.02  FINISHES
A.
Stainless Steel: No. 4 Brushed finish, unless otherwise noted.

2.03  TOILET ROOM ACCESSORIES
A.
Toilet Paper Dispenser: Single roll, surface mounted bracket type, chrome-plated zinc alloy brackets, spindleless type for tension spring delivery designed to prevent theft of tissue roll.

B.
Paper Towel Dispenser: Electric, roll paper type.

1.
Cover: Stainless steel.

2.
Paper Discharge: Auto-cut dispense.

3.
Capacity: 6 inch diameter roll.

4.
Mounting: Surface mounted.

5.
Power: Battery operated.

6.
Refill Indicator: Illuminated refill indicator.

C.
Waste Receptacle: Stainless steel, freestanding style with swing top.

1.
Liner: Removable seamless stainless steel receptacle.

D.
Soap Dispenser: Liquid soap dispenser, wall-mounted, surface, with stainless steel cover and horizontal stainless steel tank and working parts; push type soap valve, check valve, and window gage refill indicator, tumbler lock.

1.
Minimum Capacity: 48 ounces.

E.
Seat Cover Dispenser: Stainless steel, surface-mounted, reloading by concealed opening at base, tumbler lock.

F.
Grab Bars: Stainless steel, nonslip grasping surface finish.

1.
Standard Duty Grab Bars:

a.
Push/Pull Point Load: 250 pound-force, minimum.

b.
Dimensions: 1-1/4 inch outside diameter, minimum 0.05 inch wall thickness, exposed flange mounting, 1-1/2 inch clearance between wall and inside of grab bar.

c.
Length and Configuration: As indicated on drawings.

G.
Purse Shelf: Fold-down, with spring-loaded hinge designed to automatically return shelf to vertical position when not in use; 0.03 inch satin-finished stainless steel, with 1/4 inch rolled or

1/2 inch channel edge at shelf front.

H.
Combination Sanitary Napkin/Tampon Dispenser: Stainless steel, surface-mounted.

I.
Sanitary Napkin Disposal Unit: Stainless steel, surface-mounted, self-closing door, locking bottom panel with full-length stainless steel piano-type hinge, removable receptacle.

PART 3 EXECUTION
3.01  EXAMINATION
A.
Verify existing conditions before starting work.

B.
Verify exact location of accessories for installation.

C.
Verify that field measurements are as indicated on drawings.

3.02  PREPARATION
A.
Deliver inserts and rough-in frames to site for timely installation. B.
Provide templates and rough-in measurements as required.
SECTION 10 2813
TOILET ACCESSORIES
PART 1 GENERAL

1.01
SECTION INCLUDES
A. Electric Hand Dryers
1.02
RELATED REQUIREMENTS

1.03
REFERENCE STANDARDS
A.
American National Standards Institute (ANSI):


1.
ICC/ANSI A117.1 - American National Standard for Accessible and Usable Buildings and Facilities

B.
LMS Technologies, Inc.


1.
LMS 2000—Filter Testing 
1.04
ADMINISTRATIVE REQUIREMENTS

A. Coordination: Coordinate work of this Section with work of other trades for proper time and sequence to avoid construction delays. Comply with Section [01 31 00 - Project Management and Coordination].
B. Preinstallation Meetings: Conduct preinstallation meeting [one week] prior to commencing [work of this Section] [and] [on- site installations] to verify project requirements, substrate conditions and coordination with other building subtrades, and to review manufacturer’s installation instructions and manufacturer’s warranty requirements. Comply with Section [01 31 19 - Project Meetings].
C. Sequencing: Sequence work of this section in accordance with Section [01 12 16 - Work Sequence] [and manufacturer’s written recommendations for sequencing construction operations].
D.      Scheduling: Schedule work of this Section in accordance with Section [01 32 13 - Scheduling of Work].
1.05
SUBMITTALS


A.
     See Section 01 3000 - Administrative Requirements, for submittal procedures.

B.
Product Data: Submit data on accessories describing size, finish, details of function, and attachment methods.

1.06   QUALITY ASSURANCE
A.   Qualifications:
1.
Manufacturer:
a.   50 years experience manufacturing components similar to or exceeding requirements of project.
b.   Having sufficient capacity to produce and deliver required materials without causing delay in work.
2.
Installer:
a.   Acceptable to the manufacturer, experienced in performing work of this section and has specialized in installation of work similar to that required for this project.
B.   Sustainability Standards Certification: Provide certification for [  
] materials certified by [certification organization’s name] in accordance with [certification organizations standard].
1.08   DELIVERY, STORAGE & HANDLING
A.   Delivery and Acceptance Requirements:
1.
Deliver material in accordance with Section [01 61 00 - Common Product Requirements] and in accordance with manufacturer’s written instructions.
2.
Deliver materials in manufacturer’s original packaging with identification labels intact and in sizes to suit project.
B.   Storage and Handling Requirements:
1.
Store materials protected from exposure to harmful weather conditions and at temperature conditions recommended by manufacturer.
C.   Packaging Waste Management:
1.
Separate waste materials for [reuse] [and] [recycling] in accordance with [Section 01 74 19 - Construction Waste Management and Disposal].
2.
Remove packaging materials from site and dispose of at appropriate recycling facilities.
3.
Collect and separate for disposal [paper] [plastic] [polystyrene] [corrugated cardboard] packaging material [in appropriate onsite bins] for recycling.
4.
Fold metal and plastic banding, flatten and place in designated area for recycling.
5.
Remove:
a.   Pallets from site [and return to supplier or manufacturer].
1.09   WARRANTY
A.   Warranty: Refer to Contract Conditions and Section [01 78 36 - Warranties] for project warranty provisions.
B.   Manufacturer’s Warranty: Submit, for Owner’s acceptance, manufacturer’s standard warranty document executed by authorized company official. Manufacturer’s warranty is in addition to, and does not limit, other rights Owner may have under other Contract Documents.
1.
Warranty Term: 5 years.
C.   Special Warranty:

1.
Warranty Term: [  
] commencing on date of substantial completion.

PART 2 PRODUCTS

2.01
ELECTRIC HAND DRYERS


A.  Manufacturer:  Excel Dryer, Inc.

1.  Contact:  357 Chestnut Street, P.O. Box 365, East Longmeadow, MA 01028; Phone:  800-255-9235, Phone:  413-525-4531, Fax:  413-525-2853; E-mail:  sales@exceldryer.com; Website:  www.exceldryer.com


2.  Single Source Responsibility:  Provide components and materials specified in this section from a single manufacturer.
3.
Substitution Limitations:
a.   Substitutions: [In accordance with [Contract Conditions] [Section 01 25 00 - Substitution Procedures] [No substitutions permitted].

B.  Description:

1.
Regulatory Requirements:
a.   In accordance with Section [01 41 00 - Regulatory Requirements].

2.  Sustainability Characteristics

3.  Compatibility:



a.  Ensure components and materials are compatible with specified accessories and adjacent materials.
C.  Performance Criteria


1.  Certified and labeled by Underwriters laboratory, Inc.


2.  In compliance with ICC/ANSI A117.1.
D.   Model XL-SB:
1.
Cover: Stainless steel.
2.
Finish: Brushed.
3.
Mounting: [Surface] [Semi-recessed].
2.02   OPTIONS
A.   Noise Reduction Nozzle: reduces sound level by 9 dB.
B.   HEPA Filter.
2.03   COMPONENTS
A.   Motor and Blower: 5⁄ 8 HP, 20,000 RPM with an air flow rate of 19,000 linear feet per minute. Specifier Note: Retain power source criteria below to conform to project requirements.

1.Power Source: [110/120 volt, 12.5 amp, 50 Hz or 60 Hz, 1500 Watts] [208 volt, 7 amp, 50 Hz or 60 Hz, 1500 Watts] [220/240 volt, 6.5 amp, 50 or 60 Hz, 1500 Watts] [277 volt, 5.5 amp, 50 Hz or 60 Hz, 1500 Watts].
B.   Heater: 970 watts mounted inside blower housing to be vandal resistant with air temperature of 135 degrees F measured at average hand position of 4 inches below air outlet.
C.   Controls: Completely sealed control board and optics, automatic operation, activated by infrared optical sensor.
2.04   ACCESSORIES
A.   Excel Recess Kit 40502: ADA compliant recess kit fabricated from 22 gage 18-8 type 304 stainless steel with #4 satin finish with 16 gage 18-8 type 304 stainless steel dryer mounting plate. All welded construction. 163⁄8 inches (416 mm) wide by 26 inches (660 mm) high by 33⁄8 inches (86 mm) deep.
PART 3 EXECUTION

3.01   EXAMINATION
A.   Verification of Conditions: Verify that conditions of substrates previously installed under other sections or contracts are acceptable for product installation in accordance with manufacturer’s instructions prior to hand dryer installation.
1.
Inform [Owner] [Architect] [Consultant] of unacceptable conditions immediately upon discovery.
2.
Proceed with installation only after unacceptable conditions have been remedied [and after receipt of written approval from [Owner] [Architect] [Consultant]].
3.
[  
].
3.02   PREPARATION
A.   Ensure structure or substrate is adequate to support hand dryers.
B.   Surface Preparation: Prepare surface in accordance with manufacturer’s written recommendations and coordinate with
Section [01 71 00 - Examination and Preparation].
C.   Demolition/Removal:
1.
[  
].
3.03   INSTALLATION
A.   Coordinate installation of products in accordance with [01 73 19 - Installation].
B.   Coordinate [section subject matter] work with work of other trades for proper time and sequence to avoid construction
delays.
C.   Install hand dryers plumb and level.
D.   Accurately fit, align, securely fasten and install free from distortion or defects. 
E.   Mounting Heights: [As indicated on the drawings] [As recommended by the manufacturer].Suggested Mtg. Heights from floor to bottom of dryer. Men’s 45 inches (1143 mm); Ladies’ 43 inches (1092 mm) ;Teenagers’ 41 inches (1041 mm); Sm. Children 35 inches (889 mm); Handicapped 37 inches (940 mm).
3.04   ADJUSTING
A.   Adjust components and systems for correct function and operation in accordance with manufacturer’s written instructions.Coordinate with Section [01 75 00 - Starting and Adjusting].
B.   Lubricate moving parts to operate smoothly and fit accurately.
3.05   CLEANING
A.   Perform cleanup in accordance with Section [01 74 00 - Cleaning and Waste Management] and Section [01 74 13 - Progress Cleaning].
B.   Upon completion, remove surplus materials, rubbish, tools and equipment in accordance with Section [01 74 23 - FinalCleaning].
C.   Waste Management:
1.
Coordinate recycling of waste materials with [01 74 19 - Construction Waste Management and Disposal].
2.
Collect recyclable waste and dispose of or recycle field generated construction waste created during demolition, construction or final cleaning.
3.
Remove recycling containers and bins from site.
3.06   PROTECTION
A.   Protect installed product from damage during construction in accordance with Section [01 76 00 - Protecting Installed
Construction].
B.   Repair damage to adjacent materials caused by [insert section subject matter] installation.
SECTION 12 3600

COUNTERTOPS

PART 1 GENERAL
1.01  SECTION INCLUDES
A.
Countertops for architectural cabinet work.

1.02  RELATED REQUIREMENTS
A.
Section 22 4000 - Plumbing Fixtures: Sinks.

1.03  PRICE AND PAYMENT PROCEDURES
A.
See Section 01 2100 - Allowances, for cash allowances affecting this section.

1.04  REFERENCE STANDARDS
A.
ANSI A161.2 - Performance Standards for Fabricated High Pressure Decorative Laminate

Countertops; 1998.

B.
ANSI Z124.3 - American National Standard for Plastic Lavatories; 2005.

C.
ASTM D635 - Standard Test Method for Rate of Burning and/or Extent and Time of Burning of

Plastics in a Horizontal Position; 2014.

D.
ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;

2014.

E.
AWI (QCP) - Quality Certification Program, www.awiqcp.org; current edition at www.awiqcp.org. F.
AWI/AWMAC/WI (AWS) - Architectural Woodwork Standards; 2014.

G.
ISFA 2-01 - Classification and Standards for Solid Surfacing Material; International Surface

Fabricators Association; 2013.

H.
ISFA 3-01 - Classification and Standards for Solid Surfacing Material; International Surface

Fabricators Association; 2013.

I.
NEMA LD 3 - High-Pressure Decorative Laminates; 2005.

1.05  SUBMITTALS
A.
See Section 01 3000 - Administrative Requirements, for submittal procedures.

B.
Product Data: Manufacturer's data sheets on each product to be used, including:

1.
Preparation instructions and recommendations.

2.
Storage and handling requirements and recommendations.

3.
Specimen warranty.

C.
Test Reports: Chemical resistance testing, showing compliance with specified requirements.

1.06  QUALITY ASSURANCE
A.
Qualifications:

1.
Shop that employs skilled workers who custom fabricate products similar to those required for this project and whose products have a record of successful in-service performance.

B.
Fabricator/installer qualifications:

1.
Work of this section shall be by a certified fabricator/installer, certified in writing by the manufacturer.

C.
Applicable standards:

1.
Standards of the following, as referenced herein:

a.
American National Standards Institute (ANSI)

b.
American Society for Testing and Materials (ASTM)

c.
National Electrical Manufacturers Association (NEMA)

d.
NSF International

2.
Fire test response characteristics:

a.
Provide with the following Class A (Class I) surface burning characteristics as determined by testing identical products per UL 723 (ASTM E84) or another testing and inspecting agency acceptable to authorities having jurisdiction:

1)
Flame Spread Index: 25 or less.

2)
Smoke Developed Index: 450 or less.

D.
Coordination drawings:

1.
Shall be prepared indicating:

a.
Plumbing work. b.
Electrical work.

c.
Miscellaneous steel for the general work.

d.
Indicate location of all walls (rated and non-rated), blocking locations and recessed wall items, etc.

2.
Content:

a.
Project-specific information, drawn accurately to scale.

b.
Do not base coordination drawings on reproductions of the contract documents or standard printed data.

c.
Indicate dimensions shown on the contract drawings and make specific note of dimensions that appear to be in conflict with submitted equipment and minimum clearance requirements.

d.
Provide alternate sketches to designer for resolution of such conflicts.

1)
Minor dimension changes and difficult installations will not be considered changes to the contract.

E.
Drawings shall:

1.
Be produced in 1/2-inch scale for all fabricated items.

F.
Drawings must be complete and submitted to the architect within 60 days after award of contract for record only.

1.
No review or approval will be forthcoming.

2.
Coordination drawings are required for the benefit of contractor’s fabricators/installers as an aid to coordination of their work so as to eliminate or reduce conflicts that may arise during the installation of their work.

1.07  DELIVERY, STORAGE, AND HANDLING
A.
A. Deliver no components to project site until areas are ready for installation

1.08  FIELD CONDITIONS
A.
Maintain environmental conditions (temperature, humidity, and ventilation) within limits recommended by manufacturer for optimum results. Do not install products under environmental conditions outside manufacturer's absolute limits.

PART 2 PRODUCTS
2.01  COUNTERTOP ASSEMBLIES
A.
Quality Standard: Custom Grade, in accordance with AWI/AWMAC/WI (AWS).

B.
Solid Surfacing Countertops: Solid surfacing sheet or plastic resin casting over continuous substrate.

1.
Flat Sheet Thickness: 1/4 inch, minimum.

2.
Solid Surfacing Sheet and Plastic Resin Castings: Complying with ISFA 2-01and NEMA LD 3; acrylic or polyester resin, mineral filler, and pigments; homogenous, non-porous and capable of being worked and repaired using standard woodworking tools; no surface coating; color and pattern consistent throughout thickness.

a.
Finish on Exposed Surfaces: Matte, gloss rating of 5 to 20.

3.
Other Components Thickness: 1/2 inch, minimum.

4.
Back and End Splashes: Same sheet material, square top; minimum 4 inches high.

2.02  ACCESSORY MATERIALS
A.
Adhesives: Chemical resistant waterproof adhesive as recommended by manufacturer of materials being joined.

2.03  FABRICATION
A.
Fabricate tops and splashes in the largest sections practicable, with top surface of joints flush.

1.
Join lengths of tops using best method recommended by manufacturer.

2.
Fabricate to overhang fronts and ends of cabinets 1 inch except where top butts against cabinet or wall.

3.
Prepare all cutouts accurately to size; replace tops having improperly dimensioned or unnecessary cutouts or fixture holes.

B.
Provide back/end splash wherever counter edge abuts vertical surface unless otherwise indicated.

1.
Secure to countertop with concealed fasteners and with contact surfaces set in waterproof glue.

2.
Height: 4 inches, unless otherwise indicated.

C.
Solid Surfacing: Fabricate tops up to 144 inches long in one piece; join pieces with adhesive sealant in accordance with manufacturer's recommendations and instructions.

PART 3 EXECUTION
3.01  EXAMINATION
A.
Do not begin installation until substrates have been properly prepared.

B.
If substrate preparation is the responsibility of another installer, notify Heights Venture

Architects, L.L.P. of unsatisfactory preparation before proceeding.

C.
Verify that wall surfaces have been finished and mechanical and electrical services and outlets are installed in proper locations.

3.02  PREPARATION
A.
Clean surfaces thoroughly prior to installation.

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

3.03  INSTALLATION
A.
Securely attach countertops to cabinets using concealed fasteners. Make flat surfaces level;

shim where required.

B.
Seal joint between back/end splashes and vertical surfaces.

3.04  CLEANING
A.
Clean countertops surfaces thoroughly.

3.05  PROTECTION
A.
Protect installed products until completion of project.

B.
Touch-up, repair or replace damaged products before Date of Substantial Completion.

END OF SECTION
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PART 1. GENERAL
1.1
SCOPE:
A.
The Work to be provided under this Division of Specification shall include the furnishing, delivering, unloading, handling, storing, erecting, adjusting and testing of all materials, apparatus and equipment required for complete, properly adjusted and operable mechanical systems for this project as shown on the drawings and in the Specifications. Provide all labor, equipment, tools and material necessary for the completion of this work.

B.
Refer to Division 1 Specifications for general requirements of the following items:

1.
Work by Owner.

2.
Work sequencing and phasing.

1.2
CODES AND STANDARDS:
A.
The Codes and Standards of the following organizations shall generally apply where applicable and where no specific Codes and Standards have been cited. In the event of conflict between the Codes and Standards of these organizations, the more stringent shall govern.

AABC:
Associated Air Balance Council

ABMA:
American Boiler Manufacturer's Association

ADA:
Americans with Disabilities Act

ADC:
Air Diffuser Council

AGA:
American Gas Association

AMCA:
Air Moving and Conditioning Association ANSI:
American National Standards Institute API:
American Petroleum Institute

ARI:
American Refrigeration Institute

ASA:
American Standard Association
ASHRAE:
American  Society  of  Heating

Engineers

Refrigeration  and  Air  Conditioning

ASME:
American Society of Mechanical Engineers ASPE:
American Society of Plumbing Engineers ASTM:
American Society for Testing and Materials AWS:
American Welding Society

AWWA:
American Water Works Association

CGA:
Compressed Gas Association

CTI:
Cooling Tower Institute

FM:
Factory Mutual Engineering Company

IRI:
Industrial Risk Insurers

ISA:
Instrument Society of America

MSS:
Manufacturers Standardization Society

NBS:
National Bureau of Standards

NEC:
National Electric Code

NEMA:
National Electrical Manufacturer's Association

NFPA:
National Fire Protection Association

OSHA:
Occupation Safety and Health Administration

PDI:
Plumbing and Drainage Institute

PFI:
Pipe Fabrication Institute

SMACNA:
Sheet Metal and Air Conditioning Contractors National Association

UL:
Underwriter's Laboratories, Inc.

B.
All workmanship, material and equipment shall be in accordance with all local, state and federal codes.

1.3
ENGINEERING DRAWINGS AND CONFLICTS:
A.
The accompanying plans show diagrammatically the sizes and location of the various equipment items and the sizes of the major interconnecting piping and ductwork, without showing exact details as to elevations, offsets, control lines, and other installation details. The Contractor shall carefully lay out his work to conform to the site conditions, to avoid obstructions and provide proper grading of lines. Exact locations of outlets, apparatus, and connections thereto shall be determined by reference to the accompanying Plans, to all detail drawings, equipment drawings, rough-in drawings, etc., by measurements at the building, and in cooperation with other contractors and subcontractors, and in all cases shall be subject to the approval of the Owners Representative. Relocations necessitated by the conditions at the site or directed by the Owners Representative shall be made without any additional cost to the Owner.

B.
All work shall be run parallel or perpendicular to the lines of the building unless otherwise noted on the drawings.

C.
It is the intent of the Contract Documents to provide an installation complete in every respect. In the event that additional details or special construction may be required for work indicated or specified in this section or work specified in other sections, it shall be the responsibility of the Contractor to provide same as well as to provide material and equipment usually furnished with such systems or required to complete the installation, whether or not specifically mentioned.

D.
Should a discrepancy exist between the mechanical drawings and the mechanical specifications it is the contractor’s responsibility to include that portion or portions of the more expensive item in his/her bid.  Final approval and/or directive can then be forwarded to the contractor during the submittal process.

1.4
EQUIPMENT SIZES AND REQUIREMENTS:
A.
Space allocations in machinery spaces are based on equipment scheduled in each case.
Should the Contractor offer equipment of another make that requires more space in any critical dimension, the Contractor shall submit, together with other submittal data on the equipment, prints of drawings indicating how the equipment may be installed, indicating room for servicing and revisions in piping or ducting and any other details necessary for the Owner's representative to form a judgment as to the suitability of the substitute material, as to performance, suitability for the space and other variables.

B.
Duties of certain equipment items, horse powers of driving motors and electrical characteristics are scheduled for equipment items of a particular make in each case. Should any substitute material be accepted which has other requirements that would involve allied equipment or the work of others, the Contractor shall be responsible for all modifications required at no change in contract price. As examples:

1.
If an accepted A/C Unit has a brake horsepower requirement above the motor horsepower scheduled, the Contractor shall be responsible for providing a larger motor and heavier drive and any change in size of the protective device, conduit run and conductors serving that motor. The latter shall be extended through an individual branch protective device and branch circuit on through the panel, feeder, feeder protective device, etc.

2.
If accepted heat exchangers, coils, etc. have greater pressure drops than those on which pumping heads were based, the Contractor shall be responsible for selecting proper pumps and drive and adjusting the electrical work as required.

C.
Structural steel members are indicated to provide supports for certain specific sizes and weights of equipment. Should other equipment be offered, the spacing of the supports shall be varied to suit the equipment. Should the weight or size of a substituted item of equipment require additional supporting steel members, the Contractor shall be required to provide and install them at no change in contract price.

1.5
SUBMITTALS:
A.
Shop Drawings and Manufacturer's Data:

1.
Submit manufacturer's data on all mechanical equipment and shop drawings for sheetmetal ductwork. The manufacturer's data of shop drawings shall include but not be limited to giving full information as to dimensions, weight, materials, motor sizes, electrical characteristics, wiring diagrams, capacities and all information pertinent to adequacy of items.  Contractor is responsible for the timely preparation and submission of ¼” =1’- 0” sheetmetal shop drawings indicating all items necessary for complete coordination and fabrication/installation. Contractor is also responsible for the timely preparation and submission of ½ “ = 1’ – 0” shop drawings indicating all HVAC equipment piping, and required sheetmetal ductwork in mechanical room areas and or critical areas that mandate a thorough review of the systems. Engineer will review these drawings for compliance and offer comments and or suggestions Unless the engineer deems a change in work scope is worthy of being classified a substantial change, no additional compensation will be approved for additional shop drawings.   Receipt of approved shop drawings , however , does not preclude the contractor’s responsibility to provide the owner a project complete in every aspect in accordance with the contract documents .

2.
Each submittal will be reviewed for compliance with general requirements of design and arrangement only; acknowledgement of compliance does not remove the Contractor of responsibility for performance of the work in compliance with all provisions and requirements of the Contract Documents. Job measurements and the coordination of all the dimensions for proper fit of all parts of the work and performance of all equipment supplies to meet specification requirements are and remain specific responsibilities of the Contractor.

3.
The Shop Drawings are not intended to cover detailed quantitative lists of heating specialties, valves, air distribution devices, fixtures, and similar items. It is the Contractor's responsibility to procure the proper quantities required to comply with the established requirements.

4.
Any Shop Drawings prepared to illustrate how equipment, piping, ducts, etc. can be fitted into available spaces will be examined under the assumption that the Contractor has verified all the conditions, and obtaining any approval thereon shall not relieve the Contractor of responsibility in the event the material cannot be installed as shown on those Drawings.

5.
Any material or equipment installed without the Owner Representative's prior approval shall, if so directed by the Owner's Representative be removed and

replaced with approved material or equipment at the Contractor's expense.

6.
Any dimensional changes or rerouting of piping or ductwork shall necessitate submittal or shop drawings of the system under consideration prior to fabrication or erection of material. Drawings will be utilized by the Owner's Representative to evaluate the effect of the proposed changes on equipment performance.

B.
Test Reports: The Contractor shall submit to the Owner's Representative all test reports in accordance with details specifically called for in the various Sections of the Specifications in this Division.

C.
Operation and Maintenance Instructions:

1.
Upon completion of work, provide four (4) sets of complete operations and maintenance instructions of mechanical equipment, neatly bound in 3 ring binders. Provide each binder with the name of Owner, Architect/Engineer, Contractor and Title. During the construction period, accumulate the following for inclusion in the Operating and Maintenance Manuals:

a.
All  warranties  and  guarantees  and  manufacturer's  directions  on equipment and material covered by the Contractor.

b.
Approved fixture brochures, wiring diagrams, and control diagrams. c.
Copies of approved Shop Drawings.

d.
Operating instructions for heating and cooling and other mechanical systems.   Operating instructions shall include maintenance and seasonal changeover procedures.

e.
Recommended maintenance procedures.

f.
Repair parts list of all major items and equipment including name, address, and telephone number of local supplier or agent.

g.
Valve tag charts and diagrams specified elsewhere herein.

2.
Operation and Maintenance instructions shall be submitted and approved prior to instruction of Owner's personnel in the various systems operation and maintenance.

3.
The control sequence indicates how the systems integrate and operate in conjunction with each other.  It is the owner’s responsibility to maintain and operate each piece of equipment in accordance with the manufacturer’s requirements. It is recommended that the HVAC system inclusive of the outside air units (if so indicated) be enabled to operate during unoccupied periods. Should the building be unoccupied for periods longer than 36 hours, the complete HVAC system should be enabled in order to maintain acceptable temperature and humidity limits. Failure to do so, could result in unacceptable indoor environmental conditions.

1.6
RECORD DRAWINGS:
A.
As part of the required mechanical work, a complete set of record drawings shall be made up and delivered to the Owner's Representative.

The drawings shall reflect the following:

1.
All mechanical work installed exactly in accordance with the original design.

2.
All mechanical work installed as a modification or addition to the original design.

3.
The dimensional information necessary to delineate the exact location of all ductwork and piping runs which are so concealed as to be untraceable by inspection through the regular means of access established for inspection and maintenance. Where shop drawings have been prepared and approved, the record drawings shall be cross-referenced to the respective shop drawings. In this case dimensions need not be shown on the record drawings.

B.
Record drawings shall include the updating of all equipment schedules. C.
The record drawings shall be of a reproducible type as directed.

1.7
GUARANTEE:
A.
All materials and equipment, to be furnished and installed under this Division of the Specifications shall be guaranteed to meet the specified performance requirements and to be free of defects in materials and workmanship for a period of two year after final acceptance by the Architect and Owner. Deficiencies, which show up, and which are caused by other than normal usage, shall be remedied by the Contractor to the complete satisfaction of the Owner's Representative, without cost to the Owner.  Any cost of repairs to the system required as a result of operating the MEP systems prior to the final acceptance by owner and architect shall be borne solely by the contractor.

B.
If there is any indication that the equipment does not meet the specified quantities, the Contractor shall, at his expense, institute a program to demonstrate the adequacy of the installation.  This program shall include all necessary testing and testing equipment. Should the Contractor not have the equipment or technical skill to perform the tests, it shall be his responsibility to employ recognized experts to perform the tests and shall provide certified laboratory tests, certified factory reports and work sheets, or other certified data to support results of any tests required.

C.
Equipment warranties extending beyond the first year warranty generally include material only guarantees.  Owner is responsible for additional expenses and the assembly of adequate record keeping during his/her warranty period.

PART 2. PRODUCTS
2.1
MATERIALS:
A.
Unless otherwise specified, provide only new, first grade equipment and materials, which comply with requirements of this Specification and applicable Standards.

B.
Furnish, if required, satisfactory evidence of kind and quality of materials proposed for use.

C.
Similar items of material and equipment shall be product of same manufacturer.

2.2
SUBSTITUTIONS:
A.
Manufacturers' names are listed herein to establish a standard. The products of other manufacturers will be acceptable, if in the opinion of the Engineer, the substitute material is of a quality as good or better than the material specified, and will serve with equal efficiency and dependability, the purpose for which the items specified were intended.

B.
It is fully the Contractor's responsibility to assemble and submit sufficient technical information to fully illustrate that the material or equipment proposed for substitution is equal or superior as the Architect or Engineer is under no obligation to perform the service for the Contractor.   The proposal shall be accompanied by manufacturers' complete engineering data, specification sheet, and a sample, if practical or if requested. In no event shall a proposal for substitution be cause for delay of work.

2.3
ELECTRICAL MOTORS:
A.
All motors furnished under any of the several sections of these specifications shall be of recognized manufacturer, of adequate capacity for the loads involved, and wound for the electrical characteristics indicated on the Drawings or specified herein. Verify all job site voltages and power source available before installation of any motor or controls.  All motors shall conform to the standards of manufacture and performance of the National Electrical Manufacturers Association (NEMA) as shown in their latest publication.  All motors shall be furnished with open-frame, unless otherwise noted, or required by NEC for the service conditions encountered.

B.
Unless otherwise noted, fractional motors rated at 1/2 horsepower or less shall be single phase, the motors rated at 3/4 horsepower or larger shall be three phase. Single-phase motors shall be arranged for across the line starting. Motors exposed to weather shall be totally enclosed and weatherproof.  Single-phase motors shall be capacitor start, induction run type and shall be furnished with motor controller with pilot light where scheduled or indicated.

C.
Except as otherwise specified, open motors over one (1) horsepower shall be drip proof, squirrel cage, high efficiency type similar or equal to Reliance XE, Century E Plus III, Baldor Super E or General Electric Energy Saver, NEMA Design B, induction type rated for constant duty with 40 Deg. C. temperature rise.  Furnish submittal data on all high efficiency motors furnished to include motor efficiencies as rated in accordance with IEEE Standard 112, Test Method B. Motors under one (1) horsepower shall be same as described herein, but standard efficiency rating.

D.
All motors shall be of the same manufacturer unless they are an integral part of the piece of equipment to which they are attached.

2.4
MOTOR CONTROLLERS AND ELECTRICAL INTERLOCKS:
A.
Except where otherwise specified or as included as an integral part of the normal and customary mechanical equipment, each starter shall be furnished by other divisions complete with the required control power transformers and auxiliary contacts necessary for control interlocks and wired by a licensed electrician in accordance to governing codes.

B.
In Fractional horsepower 120v-single phase roof or wall mounted fans, a motor rated manual starter/disconnect with on-off snap switch type with soldered ratchet overload protection shall be furnished by the contractor furnishing the fans and wired by a licensed electrician in accordance to governing codes.

C.
When interlocking of equipment is required all wiring in excess of 50 volts to be provided

by a licensed master electrician and coordinated by the contractor. All other wiring 50 volts or less or as required by the controls/energy management system shall be fully coordinated by the contractor to provide and assure a complete and fully operational system. All conduit for controls and or power wiring shall be in accordance with division

16 requirements, and installed by licensed electrician and coordinated by the contractor.

D.
Except for such items that are normally wired up to their point of manufacture and so delivered and unless specifically noted to the contrary herein, the Contractor shall do all electric wiring of every character for interlocking, pilot, and control in accordance with methods and materials described within Division 16 of these Specifications.  This includes conduits and mounting of all electrical devices.

E.
Furnishing of complete wiring diagrams showing proper control and interlock wiring shall be work under the trade supplying the equipment.  Diagrams shall be based on the approved equipment for this project and shall be complete integral drawings, not a series of manufacturers individual diagrams.

F.         The electrical design and drawings are based on the equipment scheduled and shown on the mechanical drawings and should any mechanical equipment requiring changes to the electrical design be approved, the required electrical changes shall be made at no cost to the Owner.

2.5
CONTROL POWER AND EQUIPMENT POWER FOR CONTROLS:
A.
Control power, whether it be DDC, 24 volt, or 120 volt, should be delivered to each piece of mechanical equipment, fire/smoke dampers, and/ or control panels whether or not it is specifically indicated on the contract drawings.

B.
It is the contractor’s responsibility to include in his or her bid all costs in connection with control wiring, and/or power,  whether or not it is specifically indicated. Regardless of how large in nature or how incidental, no additional compensation will be approved by the owner/arch/engineer concerning a failure on the contractors part to include these costs in his or her bid or a failure on the contractors part to properly coordinate these important functions.

2.6
SAFETY GUARDS:
A.
Provide safety guards for moving equipment such as fan belt drives and motor drive couplings.

B.
Use OSHA approved belt guards and couplings guards. Provide 1/2-inch hole in guard at center of shaft of driven equipment where belt type drives are used.

2.7
LIFE SAFETIES FIRE SMOKE DAMPERS:
A.
It is the contractor's responsibility to coordinate with the architectural drawings and verify the need for fire and or fire smoke dampers whether or not they are specifically indicated. Additionally it is the contractor's responsibility to include in his/her bid the cost to furnish and install fire and or fire/smoke dampers required by code, whether or not they are specifically indicated.

B.
It is the contractor's responsibility to coordinate with other applicable trades to determine the proper voltage of the fire/smoke damper operator and the proper sequencing of the damper operation. Refer to 15010-2.4 and other section of Division 15 and Division 16

for the requirements for the damper operator wiring.

2.8
PENETRATIONS THROUGH FIRE-RATED ASSEMBLIES:
A.
Seal voids around ducts and pipes penetrating fire-rated assemblies and partitions using fire-stopping materials and methods in accordance with provisions in Series 0700 Fire- Stopping.

2.9
IDENTIFICATION OF EQUIPMENT:
A.
Items of major mechanical equipment, including motor starters and switches, shall be permanently, neatly, and clearly identified with the same designations as appear on the Drawing.

B.
Attach with heavy figure eight hooks onto the handle of each valve installed, a bronze disc not under one and one-half inch (1-1/2") diameter stamped with the prefix "P", "AC", or "F", followed by an identifying number not less than 1/2" high.

C.
The number, location, and purpose corresponding to each valve shall be listed in sequence, properly typewritten on a schedule sheet to be turned over to the Owner.

D.
Valve tags, identification mark-ups and schedule sheets shall be as manufactured by

Seton Name Plate Company, New Haven, Conn.

E.
Nameplates shall be black bakelite with white engraved lettering, 1-1/2" x 4" with beveled edges and secured with epoxy cement and stainless steel screws. Provide larger plates to accommodate lengthy wording.

F.         Pipe identification with fluid and flow arrows shall be provided with Seton Labels. Refer to Piping Identification, Section 15250, Insulation.

PART 3. EXECUTION
3.1
PRODUCT HANDLING, RECEIVING, INSPECTION AND STORAGE:
A.
Handling and Receiving: The contractor shall receive and handle all materials and equipment with care so as not to cause damage.  Use padded or strap slings, etc. as appropriate for the items being handled.  Lift materials and equipment by lift points provided or recommended by the manufacturer.

B.
Inspection:  The contractor shall upon receipt, inspect all materials and equipment for defects, damage and compliance with the specifications. When materials and equipment are received in acceptable condition, assume full responsibility for its storage, handling and installation. Materials and equipment found to be incomplete or damaged shall be reported to the Carrier and Owner's Representative immediately, within a maximum of three (3) days, for its replacement.

C.
Identification: Upon receipt of all materials and equipment, the Contractor shall identify and tag, stencil, or otherwise permanently identify all materials and equipment with the appropriate equipment number.

D.
Storage: Materials and equipment, which cannot be installed immediately after delivery, shall be stored in a safe, dry location provided by the Contractor. Materials and equipment damaged or stolen while in storage, shall be replaced by the Contractor at no

cost to the Owner.

3.2
COORDINATION WITH OTHER CONTRACTORS AND OWNER:
A.
General: Cooperate to fullest extent with other Contractors and Owner to the end that all work shall be executed economically without delay and that it will not interfere with their operations.

B.
Progress Schedule: Contractor shall inform himself of progress schedules of all other

Contractors and shall work in accordance with schedules for completion of Contract.

C.
Examine work of other trades, which comes in contact with or is covered by this work. Do not attach to, cover, or finish against any defective work, or install work of this Division in a manner, which will prevent other trades from properly installing their work. Consult all drawings, specifications and details of other Divisions of the work.

3.3
EQUIPMENT ACCESSORY REQUIREMENT:
A.
It shall be the Contractor's responsibility to assure all packaged equipment ancillary devices shall be completely wired, piped, tubed for pneumatics and calibrated. All systems shall be commissioned for acceptance by the Owner.

3.4
INSTALLATION:
A.
Materials and equipment installed under this Contract shall be new in every respect, and installed in a first-class manner in accordance with the manufacturer's recommendations and applicable codes and standards. All work shall be installed in such a manner to receive authority having jurisdiction’s approval whether it concerns operation, maintenance or life safety.  Should the contractor install items that do not comply with code authorities, it shall be the contractors’ responsibility to correct the deficiency at his or her own expense without burden to the project schedule.  Additionally, reasonable attempts have been made in these documents to convey the design knowledge available to our office and to indicate placement of HVAC equipment in a diagrammatical nature. Each and every fitting, offset, other appurtenance, exact unit placement , etc has not been indicated . Therefore, in accordance to local code and the requests of the owner, final exact unit or device placement is the complete responsibility of the contractor. Receipt of approved shop drawings or the “scaling” of our documents do not relieve the contractor of his/her contractual responsibility to provide (but not limited to) ---1) owner requested clearances2) clearances required by the manufacturer 3) clearances required by code, 4) a project complete in every aspect . Should the contractor place material, a device or an HVAC unit in such a manner as to circumvent the requirements noted above, the unit , device or associated material shall be relocated at the contractors’ sole expense with no cost whatsoever to the owner or engineer .

B.
The Contractor shall plan and coordinate his Work to provide all equipment and materials necessary to provide the Owner with a neat, functional and serviceable installation.

C.
The Contractor shall protect all work, materials and equipment against damage until Final Acceptance by the Owner. Replace, or repair to the satisfaction of the Owner's Representative, any work, materials or equipment that becomes damaged prior to Final Acceptance.

D.
The Contractor shall make a detailed inspection of the work area and adjoining construction prior  to  beginning installation of  any materials or  equipment. Verify

governing dimensions and other permissible dimensional tolerances. The Contractor shall report in writing to the Owner's Representative unsatisfactory conditions encountered; do not begin installation until conditions are correct. Beginning installation signifies acceptance of conditions.

3.5
CUTTING AND PATCHING:
A.
This Contractor shall do all necessary cutting and drilling of present walls, floor, ceilings, etc. for the installation of new work or for modifications to the existing work, but no structural work shall be cut unless specifically approved by the Owner's Representative. Patching and painting of surfaces as required shall be by the General Contractor, unless specified hereinafter.

B.
Cutting and patching or repairing of work in place, made necessary by the negligence of the Contractor or anyone employed by him, shall be paid for by the Contractor.

3.6
FOUNDATIONS:
A.
All concrete foundations required by equipment furnished by the Mechanical Contractor shall be constructed by the Mechanical Contractor (except where otherwise noted) in conformity with the recommendations of the manufacturer of the respective equipment and with the approval of the Owner's Representative.

B.
All corners of the foundations shall be neatly chamfered at a 45-degree angle.

C.
Foundations bolts shall be placed in the forms when the concrete is poured. Allow one inch (1") below the equipment bases for alignment, leveling, and grouting with non- shrinking grout. Grouting shall be done after the equipment is leveled in place. After the grout has hardened, the foundation bolts shall be pulled up tight and the equipment shimmed, if necessary.

D.
After removal of the forms, the surface of the foundation shall be hand rubbed. E.
Unless otherwise noted, foundations shall be four (4) inches thick.

F.         All concrete work performed by the Contractor shall conform entirely to the requirements of the General Specifications which describe this class of work.

G.
Provide housekeeping pads or foundations for every item of floor-mounted equipment specified herein or indicated on the Drawings.

3.7
CONNECTION OF EQUIPMENT FURNISHED BY OTHERS:
A.
All equipment furnished by the General Contractor, Electrical Contractor, or the Owner requiring service connections and/or ductwork shall be connected by this Contractor.

B.
Materials and labor required for the connection of this equipment shall be furnished by this Contractor.

C.
The respective supplier shall furnish proper roughing-in diagrams for the installation of these items. All items shall be roughed-in and connected in strict accordance therewith.

3.8
FINAL CONSTRUCTION REVIEW:
A.
Schedule: Upon completion of the Contract, there shall be a final construction review of the completed installation. Prior to this walk through, all work under this Division shall have been completed, tested, balanced and adjusted in final operating condition and the test report shall have been submitted to and approved by the Owner's Representative.

B.
Personnel: A qualified person representing the Contractor must be present at this final construction review to demonstrate the system and prove the performance of the equipment.

C.
The building mechanical system shall have been in operation for a minimum of 15 days after Test and Balance work is complete prior to this review.

3.9
CERTIFICATIONS:
A.
Before receiving final payment, the Contractor shall certify that all equipment furnished and all work done is in compliance with all applicable codes mentioned in these Specifications.

B.
Certification is specifically required from the following:

1.
Leak test of all renovated and new draining systems.

2.
Pressure test of all renovated and new pressure piping systems.

3.
Renovated and new domestic water piping system sterilization.

4.
Equipment performance tests.

3.10
FILTERS AND AIR HANDLING UNIT SHEAVES:
A.
Provide one set of final filters at time of project acceptance by the owner and /or Architect. Provide a minimum of one set of construction filter during project start up & run test.  Should the HVAC equipment be utilized for a period of time prior to final Owner/Architect acceptance, it shall be the contractors responsibility to maintain said HVAC equipment, replace filters as required and or clean the equipment inclusive of the coils prior to final owner/Architect’s acceptance.

B.
The contractor is expected to work closely with the testing and balancing firm to provide the owner with a complete and functional system. Should the testing and balancing firm request AHU sheave change the contractor should include in his/her price all costs in connection with the replacement of drive and driven sheaves inclusive of belt change if required. These costs could include temporary lifts, overtime labor , or other items in order to complete the task suggested by the TAB firm .

3.11
INSTRUCTION OF PERSONNEL:
A.
At completion of the Work, the Contractor shall furnish a competent service man to instruct the Owner's personnel in the proper operation and maintenance procedures to be followed. The instruction shall be given for a total of three (3) full working days, not including time spent trouble-shooting and adjusting the system as required by this Contract. At the Owner's option the instruction period may be postponed in part or in whole until a later period within the year following the completion of the Work.

3.12
DEHUMIDIFICATION OF BUILDING:
A.
It shall be the contractor’s responsibility to properly dry the building and dehumidify the space prior to activating the HVAC system.  Extra precautions should be taken by the contractor not to allow excessive humidity to develop in the building prior to final connection and activation of the HVAC system.   Should it become necessary, the contractor shall procure the required equipment to properly dry and dehumidify the space so as not to force the HVAC to perform beyond its intended ability.

B.
The contractor is responsible for all costs in connection with repair and/or activation to the building and its HVAC system should excess moisture cause damage.

3.13
RENOVATION OR REMODEL PROJECTS:
A.
The contract drawings are diagrammatic in nature and are not intended to indicate each and every fitting, offset, or other appurtenance necessary to complete the system. It is the contractor’s responsibility to visit the site and familiarize himself/herself with the existing conditions and include in his/her bid all items necessary in order to provide the owner with a complete and operational system. Any discrepancies noted by the contractor shall be brought to the attention of the engineer (preferably in writing) prior to the bid date.  After the bids are turned in, the contractor is expected to complete the systems at no additional cost to the owner

B.
These drawings and other associated documents include a certain defined scope of work limited to the items specifically noted within these contract documents. Existing conditions at the site, not specifically detailed by this scope of work are the responsibility of the owner and are not intended to be an integral portion of this scope of work.

END OF SECTION
PART 1. GENERAL
1.1
DESCRIPTION:
A.
Contractor shall remove several items of materials and equipment under this section of the specifications.  Equipment and materials to be removed shall be as indicated and noted on the Drawings and as required to facilitate the new installations.

B.
Generally, modifications to, replacing of, or making new connections into existing service lines shall be accomplished only during the times directly by the Owner’s Representative.

1.2
DISRUPTION OF EXISTING FUNCTIONS:
A.
Under no conditions shall any work be done in the present building that would interfere with its natural or intended use, unless special permission is granted by the Owner.

B.
Disruptions: Maintain existing heating, air conditioning, plumbing, fire protection, and other systems, and maintain existing functions in service, except for scheduled disruptions as allowed in Division 1, “General Conditions”.

C.
Provide  all  temporary  connections  as  necessary  to  facilitate  the  phasing  of construction.

1.3
SALVAGE, DEMOLITION, AND RELOCATION:
A.
It shall be the responsibility of the Contractor to remove and store those items of existing equipment as indicated on the Drawings to be removed.   All items of equipment of fixtures removed shall be protected from damage insofar as is practical.

B.
These items shall be stored on site for a minimum of two (2) weeks unless indicated otherwise by the owner’s representative to allow for inspection by the Owner. Deliver all items tagged to be retained by the owner to a designated storage location on site or to the Owner’s designated Service Center or Warehouse. All items not retained by the Owner shall be removed from the site by the Contractor, at no additional cost to the Owner.

C.
The attendant piping, ductwork, hangers, foundations, etc., of those items of existing equipment to  be  removed, shall  also  be  removed in  their  entirety.    No  piping, hangers, etc., shall be abandoned in place.  Where branch lines are removed, the branch shall be capped as close to the main as possible.

D.
Relocations:

1.
Repair and store to good functional condition materials and items scheduled for relocation and/or reuse and which are damaged during dismantling or reassembly operations.

2.
New materials and items of like design and quality may be substituted for materials and items indicated to be relocated, in lieu of relocation, upon approval of shop drawings, product data and samples.

3.
Remove carefully, in reverse to original assembly for placement, items which are to be relocated.

4.
Protect items until relocation is complete.

5.
Clean and repair and provide new materials, fittings and appurtenances required  to  complete  the  relocation  and  to  restore  to  restore  to  good operative order.

6.
Perform the relocation work in accordance with pertinent sections of the specifications, utilizing skilled workers.

7.
Refer  to  Drawings  for  specific  requirements  of  temporary  services  and relocated equipment and fixtures.

1.4
CLEAN UP:
A.
Remove  all  debris,  rubbish,  and  materials  resulting  from  cutting,  demolition,  or patching operations from the work area on a daily basis.
B.
Transport materials and legally dispose of off site or return to owner as indicated on drawings.

END OF SECTION
PART 1. GENERAL
1.1
DESCRIPTION:
A.
The  following  provisions  generally define  materials  and  methods  to  be  used  in fabrication, erection, and installation of piping systems and components.  These provisions are in addition to the requirements included in the Piping Systems Sections and Drawings and are intended to supplement the Piping Systems Sections and Drawings.  In case of conflict, the Piping Systems Sections and Drawings shall take precedence over this Section.

1.2
QUALITY ASSURANCE:
A.
General: Provide pipe, valves, fittings and specialties, unless otherwise specified, that are new, full weight, full length, scale-free and best quality of their respective kinds.

B.
In addition to tests required for specific materials and systems, the manufacturer shall test or guarantee all materials to be as specified prior to delivery.

1.3
SUBMITTALS:
A.
Product Data: Submit manufacturer's descriptive literature and installation instructions. B.
 Shop Drawings: Submit in accordance with Section 15010.

1.4
PRODUCT HANDLING, DELIVERY AND STORAGE:
A.
Delivery, handling and storage of materials covered by this section shall conform to the requirements of Section 15010 - GENERAL PROVISIONS.
B.
Handling: Receive and handle all materials with care so as not to cause damage. Use padded or strap slings, etc. as appropriate for the materials being handled.  Stainless steel shall not be allowed to contact carbon steel during handling, storage, or installation. Lift equipment by lift points provided or recommended by the manufacturer.

C.
Delivery:   Upon receipt, inspect all materials for defects and for compliance with specifications. Tag, stencil, or otherwise permanently identify all materials with particular care to adequately identify specialty items.

D.
Storage:  Properly store all pipe, piping materials, etc., so as to prevent deterioration while in storage.  Store all materials off the ground or floor.  Store inside or cover all materials subject to deterioration from weather.   Store all stainless steel on wood. Remove all rust spots which appear on stainless steel by brushing (using a stainless steel brush), pickling, passivating.

E.
Store loose materials such as fittings, gaskets, bolts, nuts, small valves, traps, and specialties in bins of sufficient number to provide proper separation. Protect the ends of large fittings, valves and pipe from the weather and abuse. Properly grease all machined surfaces.

PART 2. PRODUCTS
2.1
MATERIALS:
A.
General: Deviations from specified materials may be required due to availability. These deviations are permissible if they are equal to or better than the specified materials for the purpose for which used and if approved by the Owner's Representative.

B.
Pipe and Tube:

1.
Pipe and Tube Specifications:   Provide pipe and tube of the material and dimensions specified in the service specifications.

2.
In general, fittings used for the various piping systems shall be as listed below.

Special fittings shall be used where required by job conditions and when approved for particular use.

a.
Welded Fittings: All fittings in welded lines shall be factory fabricated welding fittings of the same material and the same schedule or weight as the piping system in which installed. All elbows, reducers, tees, caps and special fittings shall be standard factory fabricated butt welding fittings, conforming to ANSI B16.9, with the following exceptions: Branch takeoffs from lines 2-1/2" in size and larger and where the size of the takeoff does not exceed two thirds of the nominal diameter of the mains to which connected may be made with shaped nipples or with Bonney Weldolets or Threadolets as required by the class of fabrication. Mitering of pipe to form elbows, notching of straight runs to form tees, or any similar construction will not be permitted.

b.
Screwed Fittings in Steel Lines: 150 lb. black malleable iron banded pattern screwed fittings. Unless otherwise specified, use TFE tape, 1/2 inch x 3 mil thickness, Scotch Brand or approved equal.

c.
Miscellaneous Fittings: Provide all reducers, increasers, adapters, bushings, etc., as required to properly interconnect the various items, to change sizes, etc. Steel fittings shall be used in steel lines, and copper and red brass fittings shall be used in copper lines.

3.
The steel pipe shall be made and tested in accordance with the latest edition of "Standard Specifications for Welded Steel Pipe" of the National Tube Company, Youngstown Sheet and Tube Company, or other approved make. Unless otherwise specified, all pipes shall be Schedule 40 ASA Standard B36.10.

4.
Fittings  for  copper  tubing  shall  be  Chase  Sweat  Fittings,  Mueller  Brass Company's "Streamline" solder fittings or approved equal. Drainage type fittings shall be used wherever possible. All solder for copper tubing shall be 95-5, Silfos or Eutectic No. 180F. All piping shall be installed in a workmanlike manner, according to the manufacturer's instructions. All joints shall be thoroughly cleaned before connecting. Silfos solder shall be required on all refrigerant- piping joints.

5.
Welding fittings shall be Tube-Turn, Taylor Forge, Ladish, or Midwest. Welding and fitting shall have the same bursting pressure as pipe of the same size and schedule. All elbows shall be long radius unless noted otherwise.

2.2
FLANGES:
A.
Flanges in welded lines shall be 150 pound forged steel, welding neck flanges, except

where cast iron fittings are used as specified elsewhere in these specifications, and except as otherwise shown or required by conditions which might necessitate the use of slip-on welding neck flanges.

B.
Flanges in screwed ferrous lines shall be 125-pound cast iron or 150 pound forged steel screwed flanges.

C.
Where ferrous flanges connect to flat-faced flanges on valves, items of equipment, etc., the companion flange shall be flush faced and where the flanges on items of equipment are raised face flanges, the companion flanges shall have raised faces.

D.
Flanges in copper lines shall be solder joint type brass flanges.

E.
Flange bolts and nuts shall conform to the applicable requirements of the latest edition of the Code for Pressure Piping.

2.3
GASKETS:
A.
Install gaskets between flanges of all flanged joints. Where used with brass or bronze flanges or with flat face ferrous flanges, they shall be full-face type. For all other flanges they shall be ring gaskets properly cut to fit within the inside edges of the bolts.

B.
Gaskets in water lines shall be Garlock No. 24 Wire Insertion Red Rubber Sheet Packing, 1/16" thick and for any other systems use special materials suitable for the duty as recommended by their manufacturer.

2.4
INSULATING FITTINGS:
A.
Except that no dielectric fitting shall be installed in connections between copper or brass and sanitary cast iron waste, drain and vent lines, wherever an interconnection is made between ferrous pipes or vessel and copper tubing or brass pipe, or vice versa, install a dielectric fitting.

B.
In lines assembled with screwed or soldered joints, use insulating couplings (unions) suitable for the intended service and where flanged connections are required, use insulating gasket material between flange faces, insulating grommets between bolts and holes in flanges and insulating washers under both bolt heads and nuts.

C.
PVC couplings of any kind shall not be acceptable for insulating couplings.

D.
Insulating fittings shall be suitable for the service medium, operating pressure and temperature.

E.
Insulating fittings shall be as manufactured by EPCO, Maloney, or Crane.

2.5
VALVES:
A.
All valves of any one type shall be of the same make throughout and insofar as practicable all valves in a given category shall be of the same make.

B.
All valves shall be so located as to be readily accessible for operation and maintenance. C.
Furnish and install all valves indicated on the Plans, specified herein, or required to

control the flow of water to and from various parts of the systems and to isolate various
pieces of machinery and equipment and to isolate various parts of the systems.

D.
Each valve for installation in a line to be insulated shall have sufficient clearance between the valve body and the operating handle or device to accommodate the insulation.

E.
All valves which must be used during operation, all control valve assemblies, instrument control cases, liquid level controls, gage glasses, orifices, relief valves, and other equipment which must be observed, adjusted, or serviced during operation shall be located conveniently accessible from an operating platform or grade.

F.         Frequently operated valves, on which the centerline of the stem is more than 7'-0" above the finished floor or platform levels, shall be provided with remote operating devices such as chain wheels or extension stems to permit ease or operation.  Do not use chain wheels on screwed valves. Hang chains to within 3'-0" of the operating level and attach to columns or walls so as not to obstruct passageways.  Provide frequently operated valves in trenches with extension stems extending to within 4" below cover plate if the hand wheels are more than 12" below cover plate.

G.
Place manually operated valves, which are used in conjunction with locally mounted flow indicators, at same operating level and locate where the instrument can be readily observed.

H.
Except where special valves are specified elsewhere herein or as required by special conditions or class of work, valves shall be equivalent to the following Crane Co. valve numbers:

1.
Type 
Size 
Crane Number
Ball
2” and smaller
9322

Ball
2-1/2” and larger
9322

Gate
2" and smaller
428

Gate
2-1/2” and larger
465-1/2

Globe
2” and smaller
14-1/2 P Globe
2-1/2” and larger
351

Angle
2” and smaller
16-1/2 P Angle
2-1/2” and larger
353

Check
2” and smaller
37

Check
2-1/2” and larger
373

2.
Valves shall be as manufactured by Crane, Stockham, or Nibco.

I.
Where cocks are required, they shall generally be brass, screwed pattern up to 2" and cast iron flanged pattern 2-1/2" and larger plug cocks suitable for the system pressure. Also provide and install all special cocks required such as petcocks, gauge cocks, etc.

J.
Where plug valves are indicated, they shall be equal to that manufactured by DeZurik Corporation. These valves shall be flanged type (2-1/2" and larger) of semi-steel, with stainless steel bushings and shall have resilient plug facing with nickel alloy seat. Plug valves 4" and less may have bronze bushings. Furnish lever operator for all valves. Plug valves shall be bubble tight with 150-pound differential pressure across the seat. An indicator shall be included to show valve position. Plug valves shall be manufactured by DeZurik, W-K-M, or Rockwell Nordstrom.

K.
Check valves in vertical water lines shall be similar to Combination Pump Valve Company Style G, Mission Valve Company "DuoCheck", Miller or Smolensky. Valves shall have nickel-iron body, bronze fitted with stainless steel spring. Valves shall be for

150 psig minimum cold working pressure.

L.
Where shown on Plans, or in lieu of gate valves in water lines 2" and smaller, the Contractor may furnish ball valves. Ball valves shall be the equivalent of a Crane # 9322. Ball valves may also be used in lieu of plug valves for balancing purposes for lines 2" and smaller. Provide memory stops where used for balancing or as shown or detailed.

2.6
PIPE HANGERS:
A.
Pipe hangers (except fire protection) shall be Fee and Mason of a type suitable for each use. Perforated straps shall not be used in any work.

1.
For ferrous pipes up to and including four inches (4") in size, use Fee and

Mason Fig. 199 malleable iron, adjustable, split ring, swivel hanger.

2.
For plumbing piping larger than four inches (4"), use Fee and Mason Fig. 239 steel clevis hanger.

3.
Heating and air conditioning piping larger than four inches (4"), but not larger than twelve inches (12"), shall be Fee and Mason Fig. 170.

4.
Where several pipes are parallel at the same elevation, trapeze hangers may be used. Where trapeze hangers are used, the pipes shall be supported on roller where rollers are called for by these specifications.

5.
For copper pipes up to and including three inches (3") in size, use Fee and Mason Fig. 360 malleable iron, copper plated hangers. For copper pipes larger than three inches (3"), use Fee and Mason Fig. 364 copper-plated clevis hanger.

B.
Hanger rod sizes shall conform to the following schedule:
	Pipe up to 2"
	3/8" rods

	Pipe 2-1/2" to 3-1/2"
1/2" rods

	Pipe 4" and 5"
5/8" rods

	Pipe 6"
3/4" rods

	Pipe 8", 10" and 12"
7/8" rods


C.
Unless shown otherwise on the Plans, all horizontal runs of ferrous piping shall be suspended from the floor or roof construction, as the case may be, by means of hangers with the following maximum spacing:

	Pipe up to 1-1/4"
	8 feet

	Pipe 1-1/2" and 2"
10 feet

	Pipe 2-1/2" and 3"
12 feet

	Pipe 3-1/2" and 4"
14 feet

	Pipe 5" and 6"
16 feet

	Pipe 8" and 10"
18 feet


D.
Unless shown otherwise on the Plans, all horizontal runs of copper piping shall be suspended from the floor or roof construction, as the case may be, by means of hangers

with the following maximum spacing:

Pipe up to 3/4"                                         5 feet Pipe 1" and 1-1/4"                                   6 feet Pipe 1-1/2" and 2"                                   8 feet Pipe 2-1/2" and larger                              10 feet

E.
There shall be a hanger within two feet (2') of each elbow or tee. Additional supports shall be provided for valves, strainers, etc. Cast iron pipe shall have not less than one hanger per length of pipe. Vertical risers shall be supported by approved riser clamps. Vertical pipes within a space shall have not less than two (2) supports and not be supported from the piping. For multiple floor buildings risers shall have minimum of two (2) supports per floor.

F.         Supports and hangers shall be installed to permit free expansion and contraction in the piping systems. Hangers shall permit vertical adjustment to maintain proper pitch. Where necessary to control expansion and contraction, the piping shall be guided and firmly anchored.  No piping shall be self-supporting; nor shall it be supported from equipment connections.

G.
Inserts  shall  be  used  where  piping  or  equipment  is  to  be  hung  from  concrete construction. Inserts shall be Grinnell Fig. 281, wedge type, concrete inserts. All inserts shall be pretreated to prevent rusting. After the forms are removed, clip off all nails flush with the exposed surface of the inserts.

H.
Expansion bolts shall be Ackerman-Johnson.
I.
Beam clamps suitable for use with the type of steel construction involved shall be Fee and Mason Fig. 249 beam clamps, Fee and Mason Fig. 255 "C" clamps, Fee and Mason
285 side beam clamps, or Fee and Mason 252 or 253 adjustable beam clamps as required.

J.
For insulated piping, hangers shall be sized to go around the insulation with saddles being provided to protect the insulation.

K.
Spring Supports:  Variable spring hangers may be used where vertical movement of piping is less than 3/4", and where transfer of load to adjacent hangers or equipment is not critical.  Variation of supporting effect for variable spring hangers shall not exceed

25% of calculated piping load through vertical travel.  For systems having larger expansion and contractions, or where forces or moments on equipment connections must be limited, use constant support spring hangers. They must be carefully selected for specific application and calibrated for actual load.  Equip spring hangers, whether variable or constant spring types, with load scales.

L.
Structural supports: It shall be the contractor’s responsibility to provide each hanger and support in accordance to the structural engineers’ requirements and in alignment with ASTM standards providing the owner with a complete system.

2.7
STRAINERS:
A.
Strainers shall be of the "Y" pattern type unless shown or specified otherwise. Ends shall be screwed or flanged to match the type of joints in the piping in which the strainers are installed. Each strainer shall have a 20 mesh, 0.033 opening, brass or monel screen. Where vertical space does not permit the installation of the "Y" strainer, install an

equivalent basket strainer. Strainers for screwed piping shall be Sarco Type AT for steel piping or Sarco Type BT for copper piping; for flanged piping shall be Sarco Type D; or equivalent as manufactured by Grinnell, Crane, Lesley, McAlear, Keckley or Mueller.

B.
During testing and cleaning of piping systems, use a fine mesh start-up strainer screen.

After piping system is cleaned each strainer shall be taken apart, cleaned, and final strainer mesh shall be placed back in strainer for normal operating conditions.

2.8
GAUGES AND GAUGE COCKS:
A.
Provide the following pressure gauge cock connections:

1.         At the suction and discharge of each pump.

2.         At any other points indicated in the diagrams on the Drawings.

B.
Where gauge connections are installed in insulated lines, install gauge cocks on a nipple of sufficient length that the cock handle will be free of the pipe insulation and position each cock in relation to surrounding piping and equipment so that the gauge may be easily read and so that a gauge having a 4-1/2" diameter dial can be screwed into and out of the cock. All gauge cocks shall be of the tee-handle type.

C.
Install gauge cocks at pumps as close to pump suction and discharge connections as possible. Where drilled and tapped gauge connections are provided in the pump casing by the manufacturer, use these tappings.

D.
Cocks shall be as manufactured by Crosby, Weksler, Marsh, or Trerice.

E.
Furnish and install a pressure gauge suitably calibrated at each of the following locations:

1.         The suction and discharge of each pump.

2.         At other points indicated on the drawings.

F.         Gauges shall be of the bourdon tube type, and shall be selected to operate at about the midpoint of their full range, i.e., for a 50-PSI operation, select a gauge of O to 100 psi. Each gauge shall be provided with a brass lever handle union cock. Cases shall be Phenol or Steel, not less than four and one-half inches (4-1/2") in diameter.

G.
Pressure gauges shall be equal to Weksler "Regal" No. 900R with type ASD case, phosphor bronze with phosphor bronze brushed rotary movement and link; 4-1/2" dial, nickel plated ring, free standing cast aluminum case; equipped with micrometer adjustment pointer. Provide each gauge with scale range suitable for the duty.

H.
Gauges shall be manufactured by Crosby, Weksler, Marsh, or Trerice.

2.9
THERMOMETERS AND THERMOMETER WELLS:
A.
Furnish and install brass or stainless steel closed separable thermometer wells for all thermometer and controller bulbs, which are designed for liquid measurements. Whenever a thermometer or controller bulb is inserted in a pipe for either remote or local temperature indication or control, locate the thermometer well so that it will be completely surrounded by flowing fluid. Such thermometer locations as are shown on the Drawings are diagrammatic only. Install thermometer wells for maximum effectiveness and in the

case of locally indicating instruments, for easy readability.

B.
Supply each brass test well for use with the stem thermometers, a threaded brass plug and keeper chain. Install these test wells in the following locations such that they can be filled with oil to facilitate temperature measurements:

1.
At the inlet and outlet of each chilled water-cooling coil.

2.
At the inlet and outlet of each hot water heating coil.

3.
At the inlet and outlet of each heat exchanger.

4.
At other locations as specified herein or shown on the drawings.

C.
Where thermometer wells are called for, furnish and install brass wells with the tip of the well extending into the water stream. The well shall have a plug attached to it with a short length of chain. The wells shall be installed in the vertical or at 45 degree angle up.

D.
Thermometers shall be of the industrial mercury type with bronze enameled aluminum cases, glass fronts, 9" scales, separable sockets; straight or angle pattern so selected that they can be read from the floor. Straight type equal to Weksler Type 105 angle type equal to Weksler Type 115, Type 125, or Type 135, depending upon the angle and aspect. Furnish thermometers with 2-1/2" stem extensions where they are installed in insulated lines. Select scale ranges for maximum readability at the design temperature of the medium being measured.

E.
Thermometers shall be installed at locations as specified herein or shown on the

Drawings.

F.
Thermometers and thermometer wells shall be as manufactured by Weksler, Trerice, or

Taylor.

2.10
RELIEF VALVES:
A.
All closed water systems shall be protected with a relief valve. Valves shall be spring operated, all brass, and shall meet A.S.M.E. requirements for discharge capacities. Discharge lines shall be piped to the nearest floor drain. Relief valves shall be as manufactured by Watts, Klipfel, McAlear, or McDonnell and Miller.

2.11
AIR VENTS:
A.
Provide and install air vents where shown and at any high points or traps in water circulating lines where air might collect.

B.
Each air vent shall be installed with a valve at its inlet and a valved bypass, and it shall discharge through a check valve. The waste lines from the valved bypass and the discharge check valve shall be collected and piped to the nearest floor drain in each case.

C.
All automatic air vents shall have cast or ductile iron bodies with corrosion resistant bolts and stainless steel, Buna-N and brass internal control components.

D.
Provide manual air vent cocks for all water coils where not integral or supplied with coil by manufacturer.

E.
Automatic air vents shall be similar and equal to Hoffman No. 792, Armstrong No.

AAE150 or Bell & Gossett No. 107.

2.12
DRAINS:
A.
Provide drain connections in all piping systems for freeze protection and for rapid draining of the system for maintenance work. Provide drains at the base of all risers.

PART 3. EXECUTION
3.1
GENERAL:
A.
Workmanship:  Execute fabrication and installation in the best and most workmanlike manner by qualified, careful, and efficient mechanics in strict accordance with the Drawings and Specifications. When work is not being performed on pipe, including at the end of work each day, plug openings to prevent entry of foreign matter.

B.
Routing:  Piping Drawings are generally to scale but place piping, etc. by calculated dimensions rather than dimensions scaled from Drawings. Route piping by the shortest run consistent with good installation practice, clearance requirements, and expansion and flexibility provisions. Arrange piping to facilitate support of the piping and ease of removal for inspection or servicing. Keep maintenance areas clear of piping. Cut pipe and hang to align freely with flanges and fittings.

C.
Welding:

1.
Qualifications of Welders:  Accomplish piping welding by a qualified welder or welding operator using a qualified welding procedure in accordance with ANSI B31.1. Welding procedure and welder qualification shall be in accordance with Section IX of ASME Boiler and Pressure Vessel Code except as modified by ANSI B31.1.

2.
Certification of Welders:  No certifications shall be more than two years old.

Owner's Representative may accept or reject any certification. Any certification tests required will be conducted at a place and time convenient to both Contractor and Owner's Representative.

3.
Carbon Steel: Weld carbon steel by one of the arc welding processes including, but not limited to the following:

a.         Manual shielded metal arc

b.
Manual shielded metal arc with Tig root pass c.
Tungsten inert gas (Tig), or

d.         Metal inert gas (Mig)

4.
Stainless Steel:  Weld stainless steel by the Tig process with or without filler metal unless otherwise approved by Owner's Representative.

5.
Seal Welding:  Where seal welding of threaded joints is performed, entirely cover threads by the seal weld.  Make up threaded joints to be seal welded

without any thread compound. Make seal welds by a qualified welder.

6.
Heat  Treatment:    Preheat and  post  heat  treat  welds,  when required, in accordance with welding procedure.

7.
Weld Repairs:  Remove defects in weld requiring repair and make repair in accordance with ANSI B31.1.  Drain piping with weld leaks during hydrostatic test to a level below the lead before weld repair. Release pressure in piping with weld leaks during pneumatic test before weld repair.

D.
Brazing:

1.
Provide brazing by a qualified brazer or brazing operator using a qualified brazing procedure in accordance with ANSI Code for Pressure Piping ANSI B31.1. Brazing procedure and brazer qualification shall be in accordance with Section IX of the ASME Boiler and Pressure Vessel Code. The filler metal used in brazing shall be a non-ferrous metal or alloy having a melting point above 800 degrees F. and below that of the metal being joined. Composition of filler metal and flux shall be as recommended by manufacturer for metals being joined in accordance with approved procedure.

E.
Soldering:

1.
Soldering shall be similar to brazing above, except that solder alloy melts at a temperature below 800 degrees F. and procedure qualification is not required. Clean outside end of pipe and the inside cup of fitting with steel wool or sand cloth. Apply flux evenly but sparingly, until surfaces to be joined are completely covered. Flux to be non-corrosive paste type recommended by manufacturer for solder alloy being used.                                     Remove all excess solder with a small brush while it is still in a plastic state but leave a filler around the cup of the fitting as it cools. Unless indicated otherwise, use solder alloys as follows:

a.
Alloy 95-5 (tin-antimony) for temperatures up to 250 degrees F. and pressures up to 150 psig for 4 inch and smaller.

b.
For temperatures above 150°F, braze joints as outlined above. F.
Fabrication

1.
The location, direction, and size of all lines are generally indicated on the drawings. Branch connections in general are indicated and shall be so installed as to provide proper grades.

2.
All lines shall be made up straight and true at proper grades. Condenser and condensate lines shall grade down to drains. Steam lines shall grade down to steam traps.

3.
Piping shall follow as closely as possible the routes shown on the plans and take into consideration conditions to be met at the site.  Should any unforeseen conditions arise, lines shall be changed or rerouted as required after proper approval has been obtained.

4.
Install piping to coils, pump and other equipment at full size indicated on drawings with size reductions installed at equipment.

as to prevent excessive strain and stress in the piping, in connections, and in equipment to which the lines are connected.

6.
All headers shall be assembled as indicated using welding fittings throughout.

7.
Screwed Threads: Clean cut screwed threads with no stripping, or burrs from cutting or threading, in accordance with ANSI B2.1. Dies shall be new, sharp, and properly designed for the piping material. Immediately before erecting the piping, thoroughly clean all threads on pipe and fittings of all cuttings, dirt, oil or other foreign matter.  Liberally coat male threads with thread lubricant or TFE thread tape and make up piping sufficiently for the threads to seize. Use TFE tape on all stainless steel threaded joints. Do not mar or damage pipe and fitting surfaces. Do not use Permatex, lampwick, cork, wool, or any other similar material for thread sealant.

8.
Dielectric couplings shall be installed where ferrous pipe joins copper lines and shall be rated for the intended medium pressure and temperature or service.

9.
Unions:  Provide and install unions at proper points to permit removal of pipe and various equipment and machinery items without injury to other parts of systems.  No unions will be required in welded lines or lines assembled with solder joint fittings except at equipment items or coils, machinery items and other special pieces of apparatus.  Unions in 2" and smaller lines shall be ground joint and unions 2-1/2" and larger shall be flanged unions. Unions shall be the same material and strength as other fittings in the lines.  Companion flanges on lines at various items of equipment, machines, and pieces of apparatus shall serve as unions to permit removal of the particular item.

10.
All  piping  shall  be  supported  by  hangers  independently  of  equipment connections.

11.
Mitering of pipe to form elbows, notching of straight runs to form tees, or any similar construction will not be permitted.

12.
Swing joints or expansion loops shall be provided wherever shown on the drawings or wherever else necessary to allow for the expansion and contraction of piping. This shall be accomplished in an approved manner and this Contractor shall be responsible for any damage, which may occur as a result of expansion and/or contraction of his piping.

13.
Nipples shall be of the same size and of the same material as the piping in the system in which they are installed, except that "close", or "all thread" nipples shall not be used.

14.
This Contractor shall keep all open ends of piping in each system plugged or capped to prevent dirt or other debris from entering the pipe at any and all times during construction and/or before fixtures or equipment is connected. All piping shall be flushed clear prior to connection to the central building systems.

15.
The ends of all piping furnished and installed in all systems shall be thoroughly reamed to the full inside diameter of the respective pipe.

16.
Exposed lines shall be run parallel with, or perpendicular to building lines and

Whenever possible, horizontal and vertical runs shall be held as close as possible to the walls, ceilings, struts, members, etc., so as to occupy the minimum space consistent with the proper installation requirements for insulation, conduit, ductwork, lighting fixtures, etc., and the expansion requirements of each of these items and the building proper or the removal of the respective or adjacent pipes, conduits, and ductwork, and/or to allow for necessary access to valves, other pipes, conduits, dampers, etc.

17.
Valves required for control or isolation of any part of the various systems shall be provided and shall be located in approved or accessible positions or made accessible through removable panels, etc., and where several valves are related as to function, they shall be grouped in a battery. This Contractor shall arrange with the General Contractor for proper location of all access panels required for valves, etc. subject to approval of the Owner's Representative.

18.
Where new lines are indicated to connect into existing lines, careful coordination shall be exercised to determine exact elevations and locations of existing lines, to establish grades of interconnecting new lines, to establish procedures to interconnect lines, and to establish other details.

3.2
CROSS CONNECTION AND INTERCONNECTIONS:
A.
No plumbing fixtures, device, or piping shall be installed which will provide a cross connection or interconnection between a distributing water supply for drinking or domestic purposes and a polluted supply such as drainage system, or a soil or waste pipe which will permit or make possible the backflow of sewage, polluted water, or waste into the water supply system.

3.3
EXCAVATION AND BACKFILLING:
A.
Provide necessary excavating and backfilling for the installation of work specified in this

Division.

B.
Trenches for underground piping and conduits shall be excavated to required depths with bell holes provided as necessary to insure uniform bearing. Care shall be taken not to excavate below depth, and any excavation below depth shall be refilled with sand or gravel firmly compacted. Where poor soil conditions are encountered, or where pipe is laid in a fill area, place and thoroughly compact a bed of 3/16" maximum size screened gravel in trench bottom to provide adequate support for piping. Where pipe is laid in rock trenches, bed in at least 6" of sand.

C.
Alignment: Install piping to conform accurately to lines and grades shown on Drawings.

Run utility lines perpendicular to curbs and building lines, unless otherwise shown or noted.  Make all building connections through sleeves provided in walls or concrete floors. Where grades and slopes of gravity drain lines are not shown on Drawings, install

4 inch and larger drains at a uniform grade of not less than 1/8 inch per foot.  Slope underground gravity drains smaller than 4 inch, 1/4 inch per foot, minimum.

D.
Pipe Crossings: Lay lower pipe first and thoroughly compact backfill to level of higher pipe before higher pipe is laid. Maintain minimum clearance of 12 inches between pipes. Backfill material under such conditions shall be crushed stone, gravel or concrete as directed.

E.
After the pipe has been installed, tested, and approved, the trenches shall be backfilled with eight inches (8"), in each direction surrounding the pipe, of sand or pea gravel free of rocks, metal, or other foreign materials and to grade with approved material, well tamped or puddled compactly in place.

F.         Do not proceed with back-fill operations until piping has been inspected by the Owner's Representative. Do not perform backfilling operations, except in the presence of the Owner's representative. This Contractor shall give the Owner's Representative 24 hours notice for such observation.

G.
All piping outside the building shall be installed below the frost line. Where streets, sidewalks, etc., are disturbed, cut or damaged by this work, the expense of repairing it in a manner approved by the Owner's Representative shall be part of this contract.

H.
Contractor shall bear sole responsibility for design and execution of acceptable trenching and shoring procedures, in accordance with State Law. On trench excavations in excess of five feet in depth, Contractor shall pay a qualified engineer to prepare detailed plans and specifications directing Contractor in the safe execution of trenching and shoring. It is understood that trench safety systems constitute a means and method of construction for which the Architect, Engineer, and Owner are not responsible. Accordingly, such documents when prepared shall be separately issued by Contractor's Consultant, independent of project Contract Documents.

3.4
FLASHINGS:
A.
Flash around all pipes passing through the roof in connection with this contract, with sheet lead weighing not less than 4 lbs. to the square foot built a minimum of 10" into the roofing, in all directions from the outside of the pipe running up the pipe a minimum of

10" and more where vent terminals must be higher to conform to the requirements of the local Plumbing Code, and then turned over one inch (1") into the pipe cavity. All seams and joints shall be completely soldered closed and the entire flashing shall be completely waterproof.

B.
Make all roof penetrations in accordance with the roofing system manufacturers approved methods.

3.5
PIPE INSULATION SADDLES:
A.
Provide a section of Foamglass insulation, calcium silicate, cellular glass or 7#/cu.ft. fiberglass insulation of thickness specified at hanger support locations and provide galvanized steel protection saddles at hanger locations. Saddle shall be a half cylinder with hemmed edges.

B.
Refer to Section 15180, Insulation.

3.6
UNDERGROUND PIPING PROTECTION:
A.
The Mechanical Contractor shall protect the entire surface of all underground steel piping against rust and corrosion.

B.
For piping not specified elsewhere to be furnished with factory applied pipe corrosion resistant wrapping, the piping surfaces shall be cleaned of rust, dirt, etc., with a wire brush and shall be free of oil and grease and completely dry.

C.
Brush on, or otherwise apply as recommended by the manufacturers, a heavy full coating
of TC Mastic (Tape Coat Company, Evanston, Illinois) or Reilly Protective Tar Enamel No. 3302 (Reilly Tar and Chemical Company, Indianapolis, Indiana). Dry coating shall be not less than twelve (12) mils thickness. Protect freshly covered surfaces with earth for at least 12 hours as recommended by the manufacturer and depending on the weather.

D.
All piping outside the building shall be installed with an approved detectable tape as manufactured by Magnatect.

3.7
SLEEVES AND SHIELDS:
A.
Provide all pipe penetrations through walls, partitions, and slabs with sleeves large enough to adequately accommodate the pipe plus any insulation and thermal movement. In no case shall such sleeves be less than 1 inch larger than the outside diameter of the pipe or pipe insulation.

B.
Install sleeves through the interior walls and partitions flush with standard surfaces; sleeves through outside walls to project 1/2" on each side of the finished wall and floor sleeves to project 3" above finished floors.

C.
Set sleeves in place before pouring concrete or securely fastens and grout with cement.

Set wall sleeves as wall is constructed. Where sleeves are inadvertently omitted from concrete floor or masonry walls, core drill sleeve unless use of jackhammer or other method is approved by Owner's Representative. For sleeves through interior walls, fill space between outside of pipe or insulation and inside of sleeve or framed opening with mineral wool or neoprene.  For sleeves through exterior walls, pack with oakum, seal with link seal units.

D.
Provide escutcheons and floor or ceiling plates on both sides of penetration through walls, floors, ceiling and partitions, whether or not insulated, for all pipes exposed to view in finished areas. Provide chrome plated brass escutcheons in finished areas.

E.
Where lines above 170°F (77°C) pass through walls, partitions, floors, etc. constructed of combustible material, cover with at least 1-1/2" of insulation.  Where hot lines pass through walls, partitions, floors, etc., provide a protective metal sleeve or thimble in walls, etc. Where they pass through firewalls, flash barricades, etc., adequately caulk space between pipe and sleeve with fireproof material or seal.

3.8
TESTING AND REPAIRING:
A.
Each Contractor shall, at his own expense, during the progress of the work or upon its completion, make such tests of his work as are herein specified, or as required by the Owner's Representative, or by State or Municipal Bureaus having jurisdiction and under their supervision.

B.
The Contractor shall provide all apparatus, temporary piping connections, or any other requirements necessary for such tests. He shall take all due precautions to prevent damage to the building and its contents incurred by such tests as he will be required to repair and make good, at his own expense, any damage so caused. Testing of insulating piping shall be done before insulation is applied.

C.
Perform any other tests as may be required by the Owner's Representative to indicate the fulfillment of the specifications.

D.
Systems shall be tested in portions as required by the construction schedule and the

portions being tested shall be effectively isolated and sealed off. When previously tested sections are connected into other sections, tests shall be re-run to include the new connections.

E.
Partial systems shall be tested prior to connecting into existing lines.

F.         Leaks in screwed joints shall be repaired by tightening the joint until the leak has stopped, or by remaking the joint if tightening fails to stop the leak. Leaks in welded joints shall be repaired by chipping out the weld around the leak and rewelding until it is stopped. Leaks in caulked joints shall be stopped by additional caulking of the joint, but, if that fails, the joint shall be re-made. A leak in a compression joint shall be repaired by remaking the joint using a new seal, compression ring, coupling, etc., as required. Leaks in soldered joints shall be repaired by remaking the joint and no soldering or brazing over existing joints will be permitted. Any defective piping shall be replaced.

G.
Additional testing shall be as specified in the individual Sections of this Specification.

3.9
PAINTING:
A.
All apparatus furnished under this contract to be painted shall be thoroughly cleaned, rust scraped off, and all oil and grease scraped and washed off before any paint is applied.

B.
Finished painting coats shall not be applied until this and other Contractors have completed their work in the area to a point that the finish painting will not be soiled or damaged. Drop cloths shall be spread where necessary to prevent oil or paint from defacing adjacent finishes.

C.
All pipe covered with canvas glass cloth shall be sized and painted with two coats of enamel paint. All other uninsulated piping, hangers, ducts, supports, etc., to be painted shall have one coat of primer and be painted with two coats of alkyd enamel.

D.
Items with factory applied enamel painting shall be protected during installation and other construction work. Damaged factory applied finishes shall be repainted by the Installing Contractor. Scratches to factory applied finish shall be sanded smooth before repainting.
E.
All mechanical equipment to be painted shall be cleaned, smoothed, primed with one coat of primer, and painted with two coats of alkyd enamel. Care shall be taken in painting equipment not to cover, deface, or render illegible in any way, the name plates on the equipment or impair the operation or foul any moving parts of the equipment.

F.         The Contractor shall paint in the manner specified all items installed which are exposed to view including in mechanical rooms. All pipe hangers, rods, supports, and inserts in furring or vertical pipe chases shall be painted with two coats of asphalt emulsion.

G.
Concrete bases/foundations shall be painted with gray enamel. H.
Painting shall be done under Section 09900, Painting.

3.10
RETURN AIR PLENUMS
A.
PVC and other plastic piping shall not be allowed in return air plenums.

B.
Provide approved metal piping materials in these spaces as required by other sections of these specifications.

END OF SECTION
PART 1. GENERAL
1.1
RELATED REQUIREMENTS:
A.
Comply with Division 1 - General Requirements and referenced documents.

B.
Comply with  all  Division 15  sections  as  applicable. Refer  to  other  Divisions for coordination of work with other trades as required.

1.2
DESCRIPTION:
A.
This specification shall cover the furnishing of all materials, labor, equipment and accessories necessary for the installation of the insulation as herein specified. Insulation shall be installed in strict accordance with this specification, all applicable drawings, approved shop drawings and submittals and manufacturer's recommendations.

1.3
DEFINITIONS:
A.
For the purpose of this section of the specifications, the following definitions shall apply:

1.
"Exposed Areas" shall be interpreted as piping and ductwork exposed to view within the building where function and appearance are considerations.

2.
"Concealed Areas" shall be interpreted as areas within the building above finished ceilings or in chases where pipes and ductwork are not visible from the floor.

3.
"Exterior Areas" shall be interpreted as areas outside the building, which are exposed to weather above grade where function, appearance and weather protection are considerations.

1.4
QUALITY ASSURANCE:
A.
Notify in writing the Owner's Representative of the insulation schedule so that he may observe all insulation before it is concealed from view.

B.
The  Contractor  is  hereby forewarned  that  non-compliance of  the  specifications, substitution of materials without prior written approval, and failure to follow insulation material  manufacturer's  recommendations  or  approved  submittals  will  result  in disapproval of the insulation work.

C.
Insulation shall be applied only by mechanics skilled in the trade and continuous supervision of the mechanics by a competent foremen is mandatory.

D.
Certain  kinds  or  quality  of  materials  are  specified.  Approval  by  the  Owner's Representative must be obtained for the particular items that the Contractor proposes to use before purchase orders are placed.

1.5
LIMITATIONS:
A.
Materials specified shall be applied subject to their temperature limits. Any methods of application of insulating materials or finishes not specified in detail herein shall be in accordance with the particular manufacturer's published recommendations.

1.6
FIRE RESISTANCE:
A.
Insulation, adhesive, sealer, vapor-barrier coatings and vapor-barrier materials shall have

a flame-spread rating of not more than 25 and a smoke developed rating of not more that
50. Materials that are factory applied shall be tested as assembled and certified by the manufacturer to meet standards.  Materials, which are field applied, may be tested individually. No fugitive or corrosion treatments shall be employed to impart flame resistance.

1.
Flame Spread and Smoke Developed Ratings: Shall be determined by Method of Test of Surface Burning Characteristics of Building Materials, NFPA No. 255, ASTM E84 and Underwriters' Laboratories, Inc. Building Materials List under heading "Hazard Classification (Fire)."

1.7
SUBMITTALS:
A.
Submit manufacturer's literature in accordance with the requirements of Section 15010 - GENERAL PROVISIONS.
B.
Submit manufacturer's data and literature of each insulation, cement, adhesive, sealer, mastic, vapor barrier, covering and cloth. The submittal data shall include but not be limited to the following:

1.         Thickness of Insulation

2.         Density

3.         Maximum Temperature Limit

4.         Fire and Smoke Hazard Ratings

5.         Thermal Conductivity

6.         Permeability of Insulation and Finishes

7.         Moisture Absorption Data

8.         External Facing Covering Type

9.         Description of:

a.
Adhesives

b.
Mechanical Fastening System

c.
Application, Finishing and Flashing

1.8
GUARANTEE:
A.
Products and workmanship specified in this Section of the Specifications shall comply with the Guarantee Section of 15010 - GENERAL PROVISIONS.
PART 2. PRODUCTS
2.1
GENERAL:
A.
The following paragraphs define necessary characteristics of materials specified and possible sources. Materials by manufacturers other than those specified herein will be

acceptable, provided such materials conform to the specified characteristics.

2.2
PIPING INSULATION:
A.
Class I insulation shall be heavy density preformed one-piece single seam insulation composed of fine inorganic glass fibers bonded together with a thermosetting resin with an all service jacket composed of white kraft paper bonded to aluminum foil and reinforced with glass fiber yarn, conforming to the following:

Maximum Temperature Limit, °F
500

Density, lbs./cf.
4.0 to 7.0

Specific Heat, BTU/lb./°F
0.20

Thermal Conductivity, BTU/hr/sq.ft. /°F/in

at
75°F
0.23

200°F
0.26
400°F
0.42
Jacket Water Vapor Permeability
0.02

B.
Class II insulation shall be heavy density performed one-piece single seam insulation composed of fine inorganic glass fibers bonded together with a paper bonded to aluminum foil reinforced with glass fiber yarn and factory applied pressure sensitive adhesive self sealing longitudinal overlap and end joints, conforming to the following:

Maximum Temperature Limit, °F
500

Density, lbs./cf.
4.0 to 7.0

Thermal Conductivity, BTU/hr/sq.ft. /°F/in.

at 75°F
0.23

200 °F
0.25
400 °F
0.42
Jacket Water Vapor Permeability
0.02

C.
Class III insulation shall be expanded closed-cell elastomeric, conforming to the following:

Maximum Temperature Limit, °F
-40 to 220

Density, lbs./cf.
4.5 to 8.5

Combustibility
Self- Extinguishing

Thermal Conductivity, BTU/hr/sq.ft. /°F/in.

at 75°F mean temperature
0.25

90°F mean temperature
0.25

Water Vapor Permeability
0.1

D.
Class  IV  insulation  shall  be  formed  hydrous  calcium  silicate,  with  mineral  fiber reinforcing, with factory applied fire retardant jacket conforming to the following:

Maximum Temperature Limit, °F
1200

Density, lbs./cf.
11 to 14

Combustibility
Noncombustible

Thermal Conductivity, BTU/hr/sq.ft. /°F/in.

at 200°F
0.43

400°F
0.48
600°F
0.58
E.
Coatings, Sealers and Mastic:

1.
Mastic vapor barrier for low and medium temperature equipment and pipe insulation shall be white with perm rating not to exceed 0.02.  Mastic vapor barrier for high temperature equipment and piping shall be a white mildew- resistant, fungi-resistant, vapor-resistant, weatherproof plastic resin (polyvinyl acetate, polyvinyl acrylic or copolymer) coating capable of adhering canvas or glass to calcium silicate or fiberglass.

2.
Lagging and sizing adhesive for applying canvas and glass cloth to fibrous glass, polyurethane, mineral wool and calcium silicate insulation shall be white with a perm rating not to exceed 1.0 and shall have a temperature range of -20 to 180 degrees F.

3.
Permanently flexible vapor barrier sealant for low and medium temperature applications shall be white with a perm rating not to exceed 0.01 and shall be suitable for temperatures to 300 degrees. Permanently flexible vapor barrier sealant for high temperature applications shall be black with a perm rating not to exceed 0.01 and shall have a maximum temperature limit of 500 degrees F.

4.
Flexible elastomer sealer shall be an air drying contact adhesive for joining seams and butt joints of flexible elastomer insulation and shall have a temperature range of 0 to 220 degrees F.

5.
High  strength,  neoprene  contact  adhesive  for  bonding  low  and  medium temperature equipment and pipe insulations with reinforced foil faced kraft laps, glass fiber cloth, foils and laminated and film vapor barriers shall have a temperature range of -30 to 275 degrees F.

6.
Sodium silicate base fibrous adhesive for bonding high temperature equipment and pipe calcium silicate insulation to non-porous surfaces shall have a temperature range of 40 to 850 degrees F.

7.
Finish coating shall be a white, creamy odorless, non-toxic finish, resistant to most mild acids and alkalies, that provides a smooth, flexible, fire-resistive finish and shall have a temperature range of -20 to 180 degrees F.

F.         Fiber-Glass Cloth shall be a high-strength, fiber-glass cloth, 0.03 inch thick, 5.8 ounces per square yard with an open weave for complete penetration of mastic.

G.
Factory-fabricated aluminum jackets shall be constructed of smooth T-3003 alloy in a minimum thickness of 0.016 inches with an integrally bonded moisture barrier consisting of one layer of one mil polyethylene film with #40 virgin kraft paper over the entire surface in contact with insulation.  The jacketing shall be fabricated with continuous modified Cellular Z-Lock on the longitudinal seam requiring no screws, rivets or bands for installation and each section shall not be greater than three foot (3'-0") in length. Fittings shall be covered with two piece 0.028 or 0.024-inch thick stamped fitting covers. Butt straps shall be constructed of aluminum, two inches (2") wide and shall contain a high temperature sealant.

H.
Fitting covers shall be premolded or fabricated from segments of the same material and thickness as the pipe covering with a matching vaporproof barrier.  Fitting covers consisting of one-piece, pre-molded high impact PVC with fiberglass inserts may be provided if approved by governing authorities. Fitting covers shall be used for elbows, tees, valves, end caps, mechanical line couplings, and specialty fittings.

2.3
DUCT INSULATION:
A.
Class A insulation shall be foil faced flexible fiberglass duct wrap with heavy duty jacket composed of 4 mil thick laminate of aluminum foil, glass reinforcing scrim and kraft paper conforming to the following:

	Maximum Temperature Limit, °F
	200
	

	Density, lbs/cf
	
	0.75 to 1.5

	Thermal Conductivity, BTU/Hr/°F/sq. ft.
	
	0.25


B.
Class B duct liner shall be semi-rigid, multiple density, one piece fiberglass thermal and acoustical liner with fire and abrasion resistant black coating to preclude air erosion up to

4000 FPM velocity, conforming to the following: Maximum Temperature Limit, °F
250

Density, lbs/cf
1.5 to 3

Thermal Conductivity, BTU/Hr/°F/sq. ft.
0.24

C.
Class C insulation shall be foil faced fiberglass sheet furnished in board form conforming to the following:

	Maximum Temperature Limit, °F
	250
	

	Density, lbs/cf
	
	3 to 10

	Thermal Conductivity, BTU/Hr/°F/Sq. Ft.
	0.24
	


GENERAL NOTE: All internally applied liner shall include an anti-microbial agent

Adhered to the liner.

PART 3. EXECUTION
3.1
GENERAL:
A.
Before any insulation is applied; all piping shall be thoroughly cleaned, tested and made tight. All systems requiring a hydrostatic or pneumatic test shall have the test completed and approved by the Owner's Representative before the insulation is applied. Insulation shall be applied to pipe surfaces only when these surfaces are clean and completely dry. Any insulation that is wet from condensation, rain or other source shall be removed and new insulation installed.

B.
All insulation shall be installed according to the manufacturer's recommendations, and workmanship shall be first-class in every respect. Joints shall be tightly butted, and the covering shall be applied tight and smooth, the insulation shall be cut and fitted neatly around irregular surfaces and the insulation materials securely attached to the pipe. Jacket seams shall be cut with a sharp knife or scissors, not ripped, and the seam applied to the least conspicuous side where finish coats of sealer, vapor barrier or other fluid materials are sprayed, painted or troweled on, these coats shall be applied to the full thickness specified and shall be uniform without ridges, pigtails, bubbles or holidays.

C.
Adhesives, sealers, vapor barrier coatings, etc., shall be compatible with the materials to which they are applied, and shall not corrode, soften or otherwise attack such material in either the wet or dry state.

D.
Insulation shall be neatly finished at pipe hangers. All cold pipes or pipe insulation which is totally vapor sealed shall have pipe hangers on the outside of the insulation and hangers shall be equipped with insulation shields.  Metal-jacketed pipes shall have hangers or supports equipped with metal saddles of the same material as the jacket.

Pipe insulation shall be continuous through walls, floors, ceiling openings, hangers, supports and sleeves.

E.
Provide vertical pipelines with sheet metal insulation supports at intervals not to exceed
15 feet.   Supports shall be T304SS (type 304 Stainless Steel).  Whether inside or outside, flash all penetrations of insulation with metal and/or waterproof sealing compound so that water cannot stand or enter from above.  On horizontal lines, longitudinal seams of metal jackets shall be sealed to drain and jacket laps, if any shall also be installed to drain. Flash insulation terminations and seal with care to keep liquid out.

F.         Flange Covers at Equipment: Provide removable type covers on flange fittings between equipment and piping.  Fabricate a frame made in two half sections of 1" hex, monel mesh x 0.032" three twist monel wire to which block or sectional insulation is attached. Flange cover shall extend 2" over ends of adjacent pipe insulation with the ends of the pipe insulation terminated, beveled and finished as specified.  After the frame is insulated, the inside and outside shall be finished with insulation cement same as for Class of insulations used on piping service. The two half sections of removable flange covers shall be held in place with 1/2" x 0.020" thick stainless steel bands (2 minimum per cover) after the specified finish has been applied to insulation.

G.
Application  Temperature:  No  insulation  shall  be  applied  or  cured  in  ambient temperatures below 40EF. Insulation applied or cured in ambient temperatures below

40EF. Shall be removed and replaced by the Contractor at no expense to the Owner.

H.
Modifications to Existing Insulation: Where existing insulation is disturbed or damaged during the process of installing other new materials, making new connections, etc., it shall be repaired or replaced to return it to its original condition and appearance. Where existing lines are removed and connections to insulated lines are capped, insulate those caps as well as repairing damaged insulation.  Materials shall match those presently installed in thickness, density, insulating value, jacketing, etc.

I.
Shields: Metal saddles shall be applied between hangers or supports and the pipe insulation.  Saddles shall be formed to fit the insulation and shall extend up to the centerline of the pipe and shall be of the length specified herein. Shields shall be made of galvanized sheet metal and shall be of sufficient size and length to prohibit the crushing of the insulation materials. Saddle shields shall be as follows:

METAL SADDLES
PIPE SIZE
METAL GAUGE
LENGTH

1/2" to 3"
16
12"

4" to 10"
12
16"

12" & larger
10
18"

J.
Inserts: Provide inserts of calcium silicate on hot piping and cellular glass or 7#Cu.Ft.
Fiberglass pipe insulation on cold piping at hangers. Inserts between the pipe and pipe hangers shall consist of rigid pipe insulation of a thickness equal to the adjoining insulation and shall be provided with vapor barrier where required.  Insulation inserts shall not be less than the following lengths:

PIPE SIZE
INSERT LENGTH

1/2" to 3"
12"

4" to 10"
16"

12" & larger
18"

K.
Material Changes: Wherever there is a change in materials on lines that are vapor sealed, apply a suitable adhesive that is compatible with both materials, tapes, etc., as required to maintain the vapor barrier.

3.2
PIPING INSULATION APPLICATION:
A.
Class I Insulation Application:

1.
Class I insulation with integral jacket shall be applied to piping systems with joints firmly butted together and jacket longitudinal flap on top for horizontal pipe and on the least conspicuous side of vertical pipe. Apply a brush coat of mastic vapor barrier on contact surfaces, the overlapping jacket flap and the insulation jacket. At butt joints, apply brush coat of mastic vapor barrier on both the pipe insulation jacket and the butt strips.  Butt strips shall be a minimum of four inches (4") wide and of the same material as the insulation jacket. Apply vapor barrier sealant to cover all overlapping jacket flap seams and butt strip seams.

2.
Fittings, valves, flanges, unions, and strainers shall be completely covered with pre-molded fiberglass insulation or fabricated metered sections of the same thickness and density as the adjoining pipe covering.  Smooth and level the insulation with mastic vapor barrier and seal all seam edges.   The circumferential edges shall be wrapped with butt strips, minimum of four inches (4") wide, with mastic vapor barrier applied to the entire inside surface and the outside surface seams. All valve stems and operators and strainer clean-out covers shall be left exposed for normal operations.

3.
In exposed areas the insulation shall be additionally finished with a skim coat of insulating cement over which a wrapping of open mesh glass cloth shall be embedded between two (2) uniform flood coats of lagging.

4.
In exterior areas the entire insulation jacket shall be coated with vapor barrier sealant and covered with an aluminum jacket. All fittings, tees, elbows, valves, etc. shall be covered with factory-fabricated aluminum fitting covers.   All aluminum jacket seams and joint butt straps shall be coated with vapor barrier sealant.

B.
Class II Insulation Application:

1.
Class II insulation with integral jacket and self-sealing overlapping jacket flap shall be applied to piping systems with joints firmly butted together and jacket longitudinal flap on top for horizontal pipe and on the least conspicuous side of vertical pipe. Seal longitudinal overlapping jacket flap from the middle outward by pulling the flap tight. At butt joints, apply self-sealing butt strips tight around the butt joints. Butt strips shall be a minimum of four inches (4") wide and of the same material as the insulation jacket.

2.
In exposed areas the insulation shall have a smoothing finish coating applied to the entire insulation jacket.

3.
In exterior areas the insulated pipe system including elbows, fittings, valves, unions, etc., shall be covered with an aluminum jacket.

4.
Fittings, valves, flanges, unions, and strainers shall be completely covered with pre-molded fiber glass insulation or fabricated metered sections of the same thickness and density as the adjoining pipe covering.  Smooth and level the

insulation with moisture vapor barrier and seal all seam edges. The circumferential edges shall be wrapped tight with self-sealing butt strips, a minimum of four inches (4") wide.  All valve stems and operators and strainer clean-out covers shall be left exposed for normal operations.

C.
Class III Insulation Application:

1.
Class III Insulation shall be applied to piping systems by slipping unsplit insulation on pipe prior to connection wherever possible to avoid seams in insulation material.   Open ends of pipe shall be capped or plugged before insulation is slipped on pipe.   Thoroughly seal butt joints in insulation with adhesive. Where slip-on technique is not possible, split tubular insulation longitudinally in a straight line and apply around pipe, and thoroughly seal longitudinal seams and butt joints with adhesive.

2.
Fabricate  and  install  fitting  cover  insulation  according  to  manufacturer's recommended procedures.  Insulate sweat fittings with mitercut pieces of insulation the same size as adjoining piping. Seal metered joints and seams of insulation with adhesive.

3.
Provide rigid pipe insulation on all piping at pipe hanger locations. Protect rigid insulation with 26 gauge galvanized steel pipe saddles installed between each hanger and the rigid insulation. Each saddle shall be a minimum of 3" wide and formed to fit curvature of insulation surface. Seal all joints between normal and rigid insulation with adhesive.

4.
Following the installation of the adhesive, thoroughly dry and clean all surfaces of insulation with a non-oily solvent.  After the insulation is dry, apply two (2) coats of Armaflex Finish in the manner recommended by the manufacturer.

D.
Class IV Insulation Application:

1.
Class IV insulation shall be applied to piping systems, boiler stacks and flues with curved segments or flat sheets secured with galvanized 14 gauge steel wire, followed by 1/2-inch of hydraulic-setting insulating and finishing cement trowelled on.  After the first coating is dry, a layer of 20 gauge galvanized wire mesh, 1-inch hexagonal shall be installed, followed by 1/2-inch trowel coat of hard finish insulating cement.   When dry, apply a flooding coat of mildew- resistant, fungus-resistant, weather-resistant resin mastic, in which a wrapping of open mesh glass cloth shall be embedded. Apply a finish coat of mastic to make a smooth outer surface.

3.3
DUCT INSULATION APPLICATION:
A.
Class A Insulation Application:

1.
Flexible fiberglass insulation shall be wrapped around ducts and secured with outward-clinching staples.  Ducts 24 inches wide and larger shall have the insulation additionally secured with stick clips on 18-inch centers.  Insulation shall be lapped a minimum of four inches, seams and penetrations shall be sealed with an approved mastic reinforced with three inches of glass mesh reinforcement, or three inches foil/vapor-barrier tape.   Where insulation terminates, raw glass shall be sealed to duct. Fiberglass insulation to incorporate a vapor barrier jacket outside the insulation.

B.
Class B Duct Liner Application:

1.
Apply liner in accordance with manufacturer's and SMACNA recommendations with the heavy density side or facing side to the air stream, overlapped in direction of air flow, and adhere with 100 percent coverage of UL listed fire retardant adhesive, coating exposed leading edges, transverse and longitudinal joints.   Transverse joints shall be neatly butted and there shall be no interruptions or gaps.

2.
For velocities to 2000 feet per minute: Fasteners shall start within 3 inches of the upstream transverse edges of the liner and 3 inches from the longitudinal joints and shall be spaced at a maximum of 12 inches O.C. around the perimeter of the duct, and a maximum of 12 inches from a corner break. Elsewhere they shall be a maximum of 18 inches O.C., except that they shall be placed not more than 6 inches from a longitudinal joint of the liner nor 12 inches from a corner break. Clips shall be pointed up to maintain the sealing properties at the adhesive.

3.
For velocities from 2,001 to 4,000 feet per minute: Fasteners shall start within 3 inches from the longitudinal joints and shall be spaced at a maximum of 6 inches O.C. around the perimeter of the duct, and a maximum of 6 inches from a corner break.  Elsewhere they shall be a maximum of 16 inches O.C., except that they shall be placed not more than 6 inches from a longitudinal joint of the liner and no more than 12 inches from a corner break. Metal nosings shall be installed to secure leading edge of liner at upstream traverse edges, where required by SMACNA or manufacturers instructions. Clips shall be pointed up to maintain the sealing properties of the adhesive.

4.
Provide insulated "build-out" sections to maintain the continuity of the thermal barrier when specialties, such as dampers and turning vanes, are secured to the sides of the duct.  Build-outs shall be secured to the duct with sheet metal screws, bolts or welds.

5.
Provide sheet metal internal transition fitting on leading edge of ductwork connections to equipment, flexible connections, or unlined duct. Transition shall afford smooth airflow into lined duct, with no more than 45-degree break angle, and overlap leading edge of lining at least 1-1/2 inches.

6.
Provide 1/2 inch mesh, 24 gauge, galvanized steel metal lath inner liner, secured with mechanical fasteners, on ducts with air velocity greater than 4000 FPM or as indicated on drawings.  Inner liner shall be used to compress insulation thickness to 75 percent uncompressed value.

C.
Class C Insulation Application:

1.
Fiberglass board insulation shall be applied to ducts with mechanical fasteners such as stick-clips or weld-pins spaced as required to install full pieces of board insulation, and spaced on 12-inch centers (maximum) on the bottom of each duct and plenum.  Joints and seams in vapor barrier facings shall be covered with 3-inch wide matching tape, or with vapor-barrier mastic reinforced with 3- inch glass mesh reinforcement.  Where duct standing seams exceed the insulation thickness, an additional layer of insulation board shall be provided.

2.
Provide access door insulation so that doors can be opened without damaging insulation.

3.
Insulated ducts penetrating walls or floors shall be insulated completely through penetration.  Provide waterproof calcium silicate insert, same thickness and jacketing as insulation, with wall flange for fire wall or floor penetrations.

3.4
PIPING IDENTIFICATION:
A.
Furnish piping identification markers for all insulated piping systems in sizes and colors in accordance with ANSI A13.1. Markers shall be as manufactured by Seton Name Plate Corporation, EMED or Craftmark equal to their roll form markers with pressure sensitive arrows on a roll securing both ends of marker wrapped completely around pipe.

B.
Provide flow arrows at each marker location.

C.
Markers shall be spaced not more than 20 feet on center and at each change of direction not more than 4 feet from each elbow.

D.
Apply markers only after insulation system is complete to include aluminum jacketing as applicable and sizing and painting of canvas jacketing as applicable. Apply adhesive to area where markers are to be installed.

3.5
INSULATION SCHEDULE:
	A.
	Piping: Insulation Service
	Class
	
	Insulation

Thickness

	
	Domestic Cold Water Piping

Domestic Hot Water Piping Condensate Drain Piping ** Cold Drain Piping

(Including Floor Drains)

Horizontal Storm Drain Piping-Parking Garages (Including Roof Drains & (Bowls)

Horizontal Storm drain Piping

(Bldg. Interior) Including Roof Drains

& Bowls

Chilled Water and Condenser Supply and Return Piping

Heating Water Supply and Return

Piping

Condenser water piping above

Conditioned spaces
	II

II III I

I I

I II

N/A
	
	1"

1"

1/2"

1/2"

1-1/2"

1“

2"- Pipe sizes 21/2” & larger

1-1 /2” pipe sizes and smaller
2" None

	B.
	Ductwork: ***
	
	
	

	
	Insulation

  Service 

	
	Class
	Insulation

Thickness

	
	Supply Air Duct Return Air Duct Supply Air Duct within
(First 12'-0" of horizontal duct and unit drops)

Return Air Duct within

(First 12'-0" of horizontal duct
	
	A A

B
	2"
2"
1 ½ "


and unit drops)
B
1 ½ "-2#

2"-3#
in
noise sensitive areas

Outside air Duct on roof *
C
3”-4.25#

* Insulation material to be Manville 800 spin glass with aluminum foil reinforced Facing. Cover entire assembly with aluminum jacketing as indicated in section 15250-2.2g.

** Condensate drains on roof to be non-insulated type M- copper.

***  Liner attached to the interior of any ductwork or equipment serving a facility that being utilized as or is classified as a medical facility is absolutely prohibited. Externally applied insulation is permissible using the above chart and specifications.

END OF SECTION
PART 1. GENERAL
1.1
RELATED REQUIREMENTS:
A.
Comply with Division 1 - General Requirements and referenced documents.

B.
Comply with Division 15 Sections, as applicable. Refer to other Divisions for coordination of work with other trades, as required.

1.2
SYSTEM DESCRIPTION:
A.
Provide items of plumbing related equipment and accessories as indicated and specified herein.

1.3
QUALITY ASSURANCE:
A.
Installer: Installer shall have a minimum of five years experience in installation of plumbing equipment of similar size and scope.

B.
Regulatory requirements: Comply with requirements in following order of precedence:

1.
Codes, laws, ordinances, rules, regulations or orders of any public authority having jurisdiction over installation, inspection, and testing, including local codes.

2.
Provisions specified in this Section.

3.
Local Plumbing Code.

1.4
SUBMITTALS:
A.
Shop Drawings: Submit in accordance with Section 01300 and Section 15010. Indicate construction materials, finishes, sizes, quantities, and related hardware equipment.

B.
Product Data:

1.
Plumbing fixtures

2.
Carriers
3.
Fixture trim

C.
Certification: Submit certification that completed system complies with test requirements of municipality, state, and other public authorities having jurisdiction over system.

D.
Provide closeout documents as required in Division 1.

1.5
PRODUCT DELIVERY, STORAGE AND HANDLING:
A.
Cover and protect material in transit and at site. Material not properly protected and stored and which is damaged or defaced during installation shall be rejected.

B.
Storage and protection of materials shall be in accordance with Section 15010.

1.6
COORDINATION:
A.
Manufacturer shall be responsible for details and dimensions not controlled by job conditions and shall show on his shop drawings required field measurements beyond his control. Coordinate with responsible trades to establish, verify, and maintain field dimensions and job conditions. Consult with other trades in advance and make provisions for their work to avoid cutting and patching.

PART 2. PRODUCTS
2.1
ACCEPTABLE MANUFACTURERS:
A.
All fixtures shall be new and of the best quality.
B.
Plumbing fixtures shall be complete with required trim faucets, waste plugs, traps, supplies, stop valves, escutcheons, casings and necessary hangers, plates, brackets, anchors and supports. Vitreous China fixtures shall be first quality, with smooth glazed surfaces free from warp, and cracks, discoloration or other imperfections: Fixtures shall be white unless otherwise specified.

C.
Acceptable Manufacturers:
Note:   The following manufacturers are considered acceptable, however, products submitted in lieu of specified item shall be equivalent to specified item as determined by Architect and Engineer.

1.
Standard Plumbing Fixtures:

a.
American Standard b.
Elier

c.      Crane d.     Kohler e.      Elkay

2.
Carriers:

a.
Josam

b.
Jay R. Smith c.
Wade

d.
Zurn
3.
Flush Valves:

a.
Sloan Royal

b.
Sloan Regal Pro c.
Zurn 6000 XL

4.
Water Closet Seats:

a.
Olsonite b.
Church c.
Bemis
d.
Beneke

5.
Faucets:

a.
Delta

b.
American Standard

c.
MOEN (Commercial)

d.
T & S Brass

e.
Chicago Speakman

6.
Electric Water Cooler:
a.
Halsey Taylor b.
Oasis
c.
Elkay

d.
Acorn Aqua

7.
Wash Basins: a.
Bradley b.
Acorn

c.
Intersan

d.
Willoughby Industries

8.
Emergency Eyewash/Showers:

a.
Speakman b.
Bradley

c.
Guardian

9.
Stainless Steel Sinks:
a.
Just b.
Elkay

c.
Metcraft

d.
Griffen
e.
Moen Commercial
10.
Mop Service Basins: a.
Stern Williams b.
Fiat

c.
Zurn
d.
Acorn Terrazzo
	11.
	Sho
	wer Valves:

	
	a.
	Bradley

	
	b.
	Symmons

	
	c.
	Zurn TempGard

	
	d.
	Speakman

	
	e.
	MOEN (Commercial)

	
	f.
	American Standard

	
	
	Powers


12.
Misc. Fixture Trim:

a.
Chicago

b.
Engineered Brass (Just)

c.
McGuire

d.
T & S Brass

13.
Stainless Steel Security Fixtures:

a.
Willoughby Industries b.
Acorn

c.
Metcraft d.
Bradley

14.
Mixing Valves: a.
Leonard b.
Powers c.
Lawler

o
16.
Stop Valve in Hot and Cold Supply Lines to Each Fixture:

a.
McGuire b.
Chicago

c.
Brass Craft d.
 T & S Brass Watts
2.2
MATERIALS:
A.
Fittings: Chrome plated heavy cast brass. B.
Nipples: Extra heavy

C.
Plumbing Fixture Trim:  Solid brass, including nuts and washers, handles, hold down screws, valve bodies, swivel spouts, ferrules, sleeves, locknuts, and bushings.

D.
Piping connections from shutoff valve to fixture: Chrome plated brass pipe of chrome plated copper tubing.

E.
Floor and wall escutcheons: Chromium plated with set screws.

F.
Exposed fixture trimmings and fittings:  Chromium plated brass with polished, bright surfaces.

G.
Flush Valves: Non-hold open type, without seat bumpers.

H.
Traps: Chrome cast brass adjustable p-traps with cleanout.

2.3
DESIGN AND FABRICATION:
A.
Plumbing fixture trim shall allow renewable operating units to be removed without detaching supply fitting or faucet.

B.
Fixtures, except water closets and urinals, shall have water supply above rim. C.
Equip fixtures with supply discharge below rims with backflow preventors.

D.
Furnish angle stops, straight lock shield, lose-key pattern stops for supplies and install with fixtures. Supplies shall be rigid, unless noted otherwise.

E.
Exposed traps and supply pipes for fixtures shall be connected to rough piping systems

at wall.
F.         All plumbing trim and fixtures indicated on drawings as handicap shall meet the current requirements of the Americans with Disabilities Act (ADA) and the Texas Accessibility Standards (TAS).

G.
Faucets and bubblers shall be National Sanitation Foundation (NSF) Standard 61, Section 9, compliant and listed for residential/drinking water use as required by the Federal Clean Water Act effective January 1, 1997.

PART 3. EXECUTION
3.1
INSTALLATION:
A.
Install equipment in accordance with manufacturer’s printed instructions and drawings. B.
Fasten fixtures secured to masonry walls or stud partitions with ¼” brass toggle or

through-bolts.

C.
Anchor inserts flush with finished wall and conceal when fixtures are mounted. D.
Fixture Connections:

1.
Make connections between earthenware fixtures and flanges on soil pipe gas tight and watertight with closet-setting compound or with neoprene gasket and seal.

2.
Do not use natural rubber gaskets or putty for these connections.

3.
Bolts shall be not less than ¼” diameter and shall be equipped with chromium plated nuts and washers.

4.
Set fixtures with outlet flanges required distance from floor or wall to make first class joint with gasket and fixture used.

E.
Fixture Mounting Heights: Refer to Drawings

F.
Provide stop valve in each hot and cold water supply line to fixture.

G.
Faucets and bubblers shall be National Sanitation Foundation (NSF) Standard 61, Section 9, compliant and listed for residential/drinking water use as required by the Federal Clean Water Act effective January 1, 1997.

3.2
KITCHEN, SCIENCE AND LABORATORY EQUIPMENT:
A.
Millwork and Casework Fixtures: Furnish and install all sinks and other plumbing items shown on furniture, unless shown otherwise. Provide detailed information to the supplier of such furniture as to required cutouts and drillings, so as to permit proper coordination during fabrication. Provide local shut-off valves in all supplied to such furniture. Provide all waste connections, including drains, p-traps and other materials, using sanitary materials corresponding to piping system material in each case.

3.3
FIXTURES FURNISHED UNDER THIS DIVISION:
A.
Plumbing fixtures and equipment shall be set in place, leveled and connected as

indicated on the drawings. Use china caps to conceal mounting bolts, and grout between all vitreous china fixtures and finished wall and floor surfaces with plaster of Paris or Portland cement.

B.
Install wall hung water closets, lavatories, urinals, sinks and electric water coolers on carriers.

C.
Do not install metal fittings until adjoining tile work has been acid-cleaned.   The Mechanical Contractor shall be responsible for the proper protection of fixtures after installation.

D.
Connections to exposed plumbing fixtures shall be complete with chrome plated brass nipples, tubing, wall escutcheons, etc.

3.4
ADJUSTING AND CLEANING:
A.
Prior to final acceptance of the work, Mechanical Contractor shall inspect all faucets, flush valves, stop valves, etc., to determine whether they operate properly and discharge proper quantities of water.  Connect any deficiencies to satisfaction of Architect’s representative.

B.
Thoroughly clean all plumbing fixtures, trim and accessories of all tape, adhesives and other foreign materials prior to final acceptance.

END OF SECTION
PART 1. GENERAL
1.1
REFERENCED DOCUMENTS:
A.
Refer to Section 15010 for General Requirements for Mechanical Work.

B.
Each contractor shall read all relevant documents, become familiar with the job, scope of work, type of general construction, architectural, structural, mechanical and electrical drawings and the specifications. Each contractor shall also familiarize himself with the purpose for which these documents have been prepared and shall become cognizant of all the details involved. Each contractor shall coordinate his work with that of others to the end that unnecessary delays be avoided.
1.2
SCOPE OF WORK:
A.
Plumbing fixtures shall be supplied, set and connected as listed herein and as shown on the Plans.  Fixtures shall be protected from damage during construction, and shall be thoroughly cleaned of all tape and adhesives prior to final acceptance.
B.
All  fixtures  shall  be  installed  so  as  to  meet  the  requirements  of  the  drawings, specifications and local plumbing codes.

PART 2. PRODUCTS
2.1
PIPE & FITTINGS:
A.
Fittings and piping shall be brass and, wherever exposed, shall be polished chrome- plated.  Provide tight fitting wall or floor escutcheons of chrome-plated brass wherever pipes pass through floors, walls, or ceilings.

B.
All porcelain or vitreous china shall be clean, smooth and bright.  All shall be warranted not to craze, discolor or scale.
2.2
STOPS FOR INDIVIDUAL FIXTURES:
A.
All individual fixtures and outlets for hot and cold water must have stops installed in the hot and cold water supplies to same.  Where these are not specified as a part of the fixture, the exposed stops are to be Chicago Faucet Company's No. 442-LK 1/2 inch female I.P. or No. 995 1/2 inch L.P. x 1/2 inch O.D.S.J.C.P. loose key angle stops, and the concealed stops are to be Chicago Faucet Company's No. 771 1/2 inch C.P. built-in loose key straightway control valves.

2.3
SUPPORTS FOR FIXTURES:
A.
Where fixtures are to be furnished without chair carrier and are to be supported from the wall construction, this Contractor shall, during the time the construction work is going on, provide proper supports or backing in the wall construction of the building from which to hang or support his fixtures in a substantial manner. Wall screws at the bottom and rear of aprons of lavatories must be made up tight to wall.   Where fixtures are hung or suspended from tile or other type masonry wall, the hangers of such fixtures shall be securely anchored to the wall with approved type toggle bolts in a manner as approved by Architect.  Where lavatories are hung or supported from tile or other type masonry

walls, the wall screw drillings at the bottom and rear of aprons must be made up tight with approved type toggle bolts in a manner as approved.  The space between fixtures and walls should be grouted with pure white cement grout.

2.4
PLUMBING FIXTURE BRASS TRIM:
A.
All plumbing fixture brass trim shall be so designed that all wearing parts, including a renewable seat, shall be contained in a single renewable operating unit which can be removable without detaching the supply fixture or faucet. Unless otherwise specified, all exposed parts are to be chromium plated.
2.6
PLUMBING ACCESSORIES:
A.
Trap primer - All bronze primer valve with removable operating parts, integral vacuum breaker and gasketed access trap connection for maintaining trap seal.

2.7
DRAINS AND CLEANOUTS:
A.
All drains and cleanouts shall be provided and installed as required and as shown.
Drains shall have cast iron bodies with screwed or caulked connections of the sized and types shown and specified.  Provide deep seal cast iron "P" traps on all floor drains connected to the sanitary sewer.

B.
Floor cleanouts shall be cast iron floor cleanouts with scoriated cut-off section, bronze internal plug and brass scoriated coverplate secured to plug by countersunk screw, similar to Josam Series 56000.
C.
Wall cleanouts, masonry wall, shall be cast iron caulking ferrule bronze plug and brass round access coverplate secured to plug by countersunk screw similar to Josam 58710.
D.
Wall cleanouts (except as specified above) shall be cast iron caulking ferrule with bronze plug and brass coverplate and frame, similar to Josam 58700.
E.
Approved Manufacturers: Josam, Jones Co., J.R. Smith, Wade or Zurn.
PART 3. EXECUTION
3.1
INSTALLATION OF EQUIPMENT:
A.
All plumbing equipment shall be set in place, leveled and connected as indicated on the drawings.  All equipment shall be properly protected from damage during storage and construction and shall be thoroughly cleaned and factory applied paint touched up where scratched or otherwise damaged, prior to final acceptance.
B.
Installation procedures shall be in strict accordance with manufacturer's published instructions and the contract document as hereinbefore specified.  Contractor shall furnish all required valves, unions, supports, and other required miscellaneous devices.

END OF SECTION
PART 1. GENERAL
1.1
RELATED REQUIREMENTS:
A.
Comply with Division 1 – General Requirements and referenced documents. B.
Comply with Division 15 Sections, as applicable. Refer to other Divisions for

coordination of work with other trades, as required.

1.2
SYSTEM DESCRIPTION:
A.
Provide a complete system of domestic hot and cold water supply as indicated herein and as illustrated on the contract drawings.

B.
 Provide isolation of systems through valving as shown or indicated herein. C.
Provide a system free of water hammer.

D.
Isolate all piping components to eliminate all audible vibration and noise.

1.3
SUBMITTALS:
A.
Submit shop drawings and product data under provisions of Section 01300.

B.
Indicate on submittal piping systems to be installed. This shall be in tabular form in one location.

C.
Product Data:

1.
Pipe.

2.
Fittings.

3.
Joining methods.

4.
Shock arrestors.

5.
Hose bibbs.

6.
Hydrants.

7.
Backflow Preventors.

8.
Trap Primer.

D.
Certification: Submit certification that completed system complies with sterilization procedures and test requirements of municipality, State, and other public authorities having jurisdiction over system sterilization.

E.
Submit copies of pressure test data of water systems to Owner prior to time of final completion of construction work.

F.
Provide closeout documents as required in Division 1, Section 01700.

1.4
QUALITY ASSURANCE:
A.
Regulatory Requirements: Comply with requirements in following order of precedence:

1.
Codes, laws, ordinances, rules regulations or orders of any public authority having jurisdiction over installation, inspection, and testing.

2.
Provisions specified in this Section.

3.
Local Plumbing Code.

B.
Installer shall have been doing related work as described herein for a minimum of 5 years.

PART 2. PRODUCTS
2.1
PIPE AND FITTINGS:
A.
Above ground:

1.
6 Inch and Smaller:

a.
Pipe: Hard drawn copper water tube, ASTM B88, Type “L”. b.
Fittings:

1)
4 Inch and smaller, wrought copper solder joint fittings, ANSI B16.22.

2)
Over 4 inch up to 6 inch, cast brass or wrought copper solder joint fittings, ANSI B16.22.

2.
Joint solder:

a.
95% tin – 5% antimony for pipe sizes 2” and less.

b.
Or 95.5% tin, 4% copper and 0.5% silver based for pipe sizes 2” and less.
c.
“Silfos” for pipe sizes 2-1/2” and longer. d.
No lead containing solder is allowed.

3.
Optional piping for 6” and Larger:

a.
Pipe:  Schedule 40, hot dipped, galvanized steel pipe conforming to

ASTM A 120.

b.
Fittings:  tyle 77, victaulic couplings molded rubber gaskets (rated at

300 psi minimum).

B.
Underground 5’-0” beyond exterior of building:

1.
3 Inch and Smaller:

a.
Piping: Hard drawn or annealed copper tube, ASTM B88, Type K. b.
Fittings: Wrought copper solder joint fittings, ANSI B16.22

c.
Joint solder: “Silfos” only, no lead containing solder allowed.

2.
4 Inch and Larger:

a.
Piping:

b.
ANSI/AWWA C151/A21.51, ductile iron, Class 51, 200 psi rating, one mil asphalt coated outside; cement lined and sealed inside in compliance with ANSI?AWWA C104/A21.4.

3.
Fittings: Mechanical joint accessories: ANSI/AWWA C111/A21.11. a.
Glands: Type F-1045.

b.
Gaskets: Type F-915. c.
Bolts: Type F-918.

d.
Adjustable connections: Type F-1439. C.
Underground piping within 5’-0” exterior of building:

1.
2 Inch and Below:

a.
Pipe: Annealed copper coils, ASTM B88, Type K. b.
Fittings: No fittings allowed below slab.

2.
2-1/2 Inch to 3 Inch:

a.
Pipe: Annealed copper tube, ASTM B88, Type K. b.
Fittings: No fittings allowed below slab.

3.
4 Inch and above:

a.
Piping:

1)
ANSI/AWWA C151/A21.51, ductile iron, Class 51, 200 psi rating, One mil asphalt coated outside: cement lined and sealed inside in compliance with ANSI/AWWA C104/A21.4.

b.
Fittings: Mechanical Joints. ANSI/AWWA C104/A21.4.

1)
Glands: Type F-1045.

2)
Gaskets: Type F-915.

3)
Bolts: Type F-918

4)
Adjustable connections: Type F-1439

D.
Optional piping when approved by Local Authorities having jurisdiction.

Underground 5’0” beyond exterior of building:

1.
3 Inch and Smaller:

a.
Piping:   Polyvinyl Chloride (PVCP pipe; ASTM D1784 and ASTM D1785 or ASTM 2241.   NSF stamped and approved for potable water system and rated for 200 psi minimum pressure.

b.
Fittings:     Schedule  40  PVC  ASTM  D2466  NFS  stamped  and approved for potable water system. Fittings shall be rated for 250 psi working pressure.

2.
4 Inch and Larger:

a.
Piping: Polyvinyl Chloride (PVC) pipe.
1)
Shall be AWWA C900, pressure class 200. b.
Fittings: Mechanical joint and accessories:

1)
Shall be ductile iron compact type fittings with push-on joints conforming to ANSI A21.53/AWWA C153, Latest Rivisions.

2)
All Fittings shall be working pressure rated for 250 psi.

3)
Ductile  iron  fittings  shall  be  wrapped  with  polyethylene encasement per the Latest Revisions of AWWA C105.

E.
Unions:

1.
4 Inch and Smaller: ANSI B16.22 wrought copper; solder end fittings.

2.
Over 4 Inch:  ASTM A 177, 150 LB. Galvanized iron, screwed; brass to iron ground  joint.     Provide  dielectric  isolating  unions  at  all  junctions  or connections between metallic piping of dissimilar metal.

F.         Valves and Supports: Provide ball valves for pipe sizes 2” and smaller. Provide gate valves for piping 2-1/2” and larger.  Refer to Section 15050, Basic Materials and Methods.

2.2
SPECIALTIES:
A.
Access Doors:
1.
Milcor “Style K, M, or DW”, stainless steel to suit surface application.

2.
Panels to have cam locks and door sized 16 inches by 16 inches.

3.
All restroom/toilets and kitchen areas shall have stainless steel access doors. B.
Shock Arrestors:

1.
Acceptable  manufacturer:
Sioux  Chief   Manufacturing  Co.,   Precision

Plumbing Products (PPP), Josam, Jay R. Smith.

2.
One Piece, seamless copper construction

3.
Piston type, triple “O” ring copper construction.

4.
Factory charged.

5.
Plumbing Drainage Institute (PDI) certified.

6.
ASSE 1010 approved with lifetime warranty, not requiring access.

7.
Size as shown on drawings or as recommended by manufacturer.

8.
Acceptable product: “Hydra-Rester”, Sioux Chief Manufacturing Co.

C.
Air Chambers: Same material and size as pipe branch or riser; minimum of 18” long. D.
Vacuum Breakers:

1.
Acceptable manufacturers:

a.         Watts. b.         Febco. c.          Becco.

2.
Atmospheric, check valve type.

3.
Bronze body construction with polished chrome finish. E.
Reduced Pressure Type Backflow Preventer Assembly:

1.
Acceptable manufacturers:

a.         Watts. b.         Febco. c.          Becco.

2.
Double check valve type with shutoff valves:

a.         Quarter turn ball shut-off valves up to 2-1/2 Inches.

b.         Outside stem and yoke gate shut-off valves 3 Inches and over.

3.
Differential pressure type relief valve with air gap fitting.

4.
Bronze body construction up to 2-1/2 Inches.

5.
Cast iron body construction 3 Inches and over.

6.
Provide in-line upstream y-type strainer:

a.         20 mesh strainer 2 Inches and below.
b.         0.125 perforated screen mesh 2-1/2 Inches and over.

7.
Acceptable product: Watts No. 909S (FDA)-QT. F.
Double Check Backflow Preventer Assembly:

1.
Acceptable manufacturers:

a.         Watts. b.         Febco. c.          Becco.

2.
Double check valve type with shutoff valves:

a.         Quarter turn ball shut-off valves up to 2-1/2 Inches.

b.         Outside Stem and Yoke gate shut-off Valves 3 Inches and over.

3.
Bronze body construction up to 2-1/2 Inches.

4.
Cast iron body construction 3 Inches and over with stainless steel internal ports and FDA approved fused epoxy coating.

5.
Provide in-line upstream y-type strainer:

a.         20 mesh strainer 2 Inches and below.

b.         0.125 perforated screen mesh 2-1/2 Inches and over.

6.
Acceptable Product: Watts No. 709S (FDA)-QT. G.
Pressure Reducing Valve Assembly:

1.
Main Water Service Valve:  Watts No. PV-115 pressure reducing valve with modified globe design, fused epoxy surfaces inside and out, Type 316 stainless steel stem and Bune “N” diaphragm.

2.
Small Bypass Valve: Watts No. 2235 with strainer.

3.
Size of valves shall be as noted on the Drawings.   Equivalent valves by

ClaVal and Spence will be considered.

H.
Hose Bibbs Within Building:   ¾” chrome plated brass compressed cocks; hose connection; key handle, lock shield, vacuum breaker; Chicago No 998 or No. 952, as required; or equivalent by T & S Brass or Woodford.

I.
Wall Hydrants – Exposed Non-Freeze Wall Hydrant with Integral Vacuum Breaker: Josam #71000-74-95 cast bronze hydrant with satin nickaloy scoriated with cylinder vandalproof lock face, integral backflow preventer. “T” handle key, and bronze casing with ¾” universal inlet connection.

J.
Yard Box Hydrant:   Cast bronze non-freeze yard hydrant with vacuum breaker, H.T.P. outlet, satin finish face, nickaloy box, cynlinder vandalproof lock with hinged latching cover, bronze casing, neoprene plunger, bronze operating parts, straight inlet with ¾” standard hose connection. Equal to Wood ford Y-95.

K.
Hot and Cold Wall Hydrants:  Bronze hydrant with rough brass box, bronze casing and “T” handle key with Locking cover, ¾ inch vacuum breaker with “water” cast on cover.  Twin-Temp Hydrant shall be Josam No. 71650, ¾ inch inlets, or approved equal by Jay R. Smith or Wade.

L.
Trap Primer:

1
TP-1: Precision Plumbing Products, Inc.,  Model “Prime-Rite” with  proper distribution unit as shown on floor plan and/or riser diagrams.

2.
TP-2: Jay R. Smith No. 2698 trap primer with chrome plated brass tailpiece and diverter pipe with compression connection for copper tubing. Provide chrome plated copper tubing and escutcheon plate with set screws in all finished area. Install as shown on floor plan and/or riser diagram.

3.
TP-3:  Sloan  F-72-A1  trap  primer.  Install  at  water  closet  flush  valve  as indicated on floor plan and/or riser diagram.

PART 3. EXECUTION
3.1
INSTALLATON:
A.
Install equipment in accordance with manufacturer’s recommendations. B.
Connections to Equipment:

1.
Install   necessary   pipe   connections   and   fittings   required   to   connect equipment.

2.
No rough-in shall be done before drawings of equipment are received.

3.
Make all final connections to include unions or flanges to facilitate future removal.

4.
Install cutoff valves on equipment connections.

C.
Install shock arrestor ahead of each quick closing valve, at top of each riser and on pipe run to water closets as recommended by manufacturer.

makeup such as chilled water and hot water systems.

E.
Pressure reducing valve assembly shall be installed as required when city water supply pressure exceeds 80 psig.

F.         Trap Primer Lines cast in concrete floor or below slab shall be continuous Type “K” copper tubing.  No joints shall be allowed below floor.  Insulate copper tubing with ½” insulation  below  slab,  polywrap  copper  tubing,  or  provide  approved  coating  to prevent contact between copper and concrete when cast in floor or structure.  Slop trap primer line continuously.  No piping shall be cast in structural members unless noted on plans and approved by Structural Engineer.

G.
Strictly coordinate locations of wall clean out cover plates and access doors.  Submit locations to the Architect prior to installation for final approval.

3.2
FIELD QUALITY CONTROL:
A.
Testing:

1.
Furnish instruments, equipment, and labor necessary to conduct tests.

2.
Methods of sampling, inspecting, and testing shall conform to local codes.

3.
Tests of plumbing systems:

4.
Water Systems:

a.
When rough-in is completed and before fixtures are set, entire hot and cold water and piping systems shall be tested at hydrostatic pressure  of  no  less  than  100  psig,  and  approved  tight  at  this pressure for not less than 30 minutes.

b.
Where portion of water piping system is to be concealed before completion, portion shall be tested separately as specified for entire system.

5.
Domestic hot water circulating system:   Balance and check prior to final inspection and provided with sufficient thermometers installed at time of final construction review to prove that water is circulating in all piping loops to fixtures.

6.
Defective work:

a.
If inspection or test shows defects, defective work or material shall be replaced or repaired as necessary and inspection and tests shall be repeated.

b.
Repairs to piping shall be made with new materials.

c.
No caulking of screwed joints or holes will be acceptable. B.
Disinfection:

domestic water distribution system with water until entrained dirt and mud have been removed.

2.
On the building side of each water meter assembly, provide a minimum ¾ inch connection for injection of sterilizing fluid to disinfect the piping system chlorinating materials utilizing liquid chlorine or calcium hypochlorite shall be used.

3.
Provide dosage of not less than 50 parts per million.

4.
Retain treated water in pipe long enough to destroy all non-spore forming bacteria.

5.
Retention time shall be at least 24 hrs. and shall produce not less than 10 ppm of chlorine at extreme end of system at end of retention period.

6.
Open and close valves system being disinfected several times during contact period.

7.
Flush system with clean water until residual chlorine is reduced to less than

1.0 ppm versus 0.2 at the most remote fixture.

8.
During flushing period, open and close valves and faucets several times at several locations.

9.
From several points in system, take samples of water in properly disinfected containers for bacterial examination.

10.
Repeat  disinfecting  until  satisfactory  bacteriological  results  have  been obtained and City Health Dept. has made final approval of test.

3.3
ADJUSTING AND CLEANING:
A.
Equipment, pipes, and valves shall be cleaned of grease, metal cuttings, and sludge that may have accumulated from operation of system during test.

B.
Stoppage, discoloration, or other damage to finish, Furnishings, or parts of building, due to failure to properly clean piping system, shall be repaired.

C.
When work is complete, adjust hot water systems for uniform circulation. D.
Adjust flush valves and automatic control devices for proper operation.

END OF SECTION
PART 1. GENERAL
1.1
RELATED REQUIREMENTS:
A.
Comply with Division 1 – General Requirements and referenced documents.

B.
Comply  with  Division  15  Sections,  as  applicable.    Refer  to  other  Divisions  for coordination of work with other trades, as required.

1.2
SYSTEM DESCRIPTION:
A.
Provide a complete sanitary waste and vent system as indicated herein and as illustrated on the contract drawings.

B.
Make connections to grease traps, oil interceptors, sewage ejectors, sump pumps or other devices as specified here or as show on the drawings.

C.
Provide trap primer connections on floor drains or other devices as indicated and as required by the local authorities having jurisdiction.

1.3
SUBMITTALS:
A.
Submit shop drawings and product data under provisions of Section 01300.

B.
Indicate on submittal piping material and joining method for each system and for the various sizes of piping systems to be installed.  This shall be in tabular form in one location.

C.
Product Data:

1.
Pipe.

2.
Fittings.

3.
Joining methods.

4.
Floor drains.

5.
Clean outs.

6.
Interceptors.

D.
Certification:     Submit  certification  that  completed  system  complies  with  test requirements of municipality, State, and other public authorities having jurisdiction over system.

E.
Provide closeout documents as required in Division 1, Section 01700.

1.4
QUALITY ASSURANCE:
A.
Regulatory  Requirements:     Comply  with  requirements  in  following  order  of precedence:

1.
Codes, laws, ordinances, rules, regulations or orders of any public authority having jurisdiction over installation, inspection, and testing, including local codes.

2.
Provisions specified in this Section.

3.
Local Plumbing Code.

B.
Installer shall have been doing related work as described herein for a minimum of 5 years.

PART 2. PRODUCTS
2.1
PIPE AND FITTINGS:
A.
Above ground:

1.
Pipe 1-1/2 Inches through 10 Inches: CISPI 301, service weight, no hub cast iron pipe, coated with coal tar pitch.

2.
Fittings 1-1/2 Inches through 10 Inches:  CISPI 301, service weight, no hub cast iron fittings with coal tar pitch coating.

3.
Pipe 12 Inches and larger:  ASTM A74, service weight, cast iron, single hub, coated with coal tar pitch.

4.
Fittings 12 Inches and larger:  ASTMA A 74, service weight, cast iron, hub and spigot fittings, coated with coal tar pitch.

B.
Below Slab or Grade:

1.
Pipe, all sizes:   ASTM A74, service weight, cast iron, single hub, coated inside and outside with coal tar pitch.

2.
Fittings, all sizes:   ASTM A74, service weight, cast iron, hub and spigot fittings, coated inside and outside with coal tar pitch.

C.
Cast Iron Soil Pipe Joints:

1.
Pipes with hubs: Provide neoprene gasket seals ASTM C564.

2.
Hubless Pipe:  Provide stainless steel corrugated shield and clamp assembly over one-piece neoprene sealing sleeve, CISPI 310.

D.
Optional Piping above or below grade as approved by Authorities having jurisdiction:

1.
Piping within 5’-0” of the Building Exterior:

a.
Piping:   Polyvinyl Chloride (PVC) Schedule 40, drain waste vent (DWV) pipe; ASTM D2665 and ASTM 1785, NSF stamped and approved. System rated for 200 psi minimum pressure.

b.
Fitting:  PVC Schedule 40 (DWV) ASTM D2665 NFS stamped and approved.

2.
Piping beyond 5’0” of Building Exterior:

a.
Polyvinyl Chloride Pipe (PVC) shall be in compliance with ASTM D3034, SDR-35, or ASTM F-679 (UNI-BELL UNI-B-7), as applicable, Total allowable defection of pipe shall be 5 percent of the base diameter. Election shall be defined as the reduction of vertical diameter.

b.
Joints:   Polyvinyl Chloride (PVC) solvent weld joints up to 8” pipe diameter and Factory premolded compression-type, vulcanized, high grade compound gasket joints for 10” and larger pipe.  Joint shall be in compliance with ASTM D3212.

2.2
CLEANOUTS:
A.
Acceptable Manufacturers:

1.
Model Numbers specified are products of Josam, unless otherwise specified.

2.
Other acceptable manufacturers:

a.
Jay R. Smith. b.
Wade

c.
Zurn
B.
Size: Same size as pipe up to 4 Inches: 4 Inch for 4 Inch and larger pipe.

C.
Cleanouts for cast Iron Pipe:  Tapped extra heavy cast iron ferrule, caulked into cast iron fittings.

D.
Cleanout Plugs:

E.
Cleanouts do  not  require special covers on  lines  in  completely accessible pipe chases or in equipment rooms where piping is exposed.

F.
Pipe Fittings at Cleanouts:  Make cleanouts turning out through walls and up through floor by long sweep ells or “Y” and 1/8 bends.

G.
Cleanout cover Plates:

1.
Provide  face  or  deck  plates  for  concealed  cleanouts  to  conform  to architectural finish in room.

2.
Where no definite finish is indicated, wall plates shall be stainless steel and floor plates polished brass.

3.
Provide vandal proof screws. H.
Acceptable Products:

1.
In floor with resilient tile and sheet finish:

a.
Round top.

b.
1/8” tile recess.

c.
Series 56000-12.

2.
In floor with ceramic tile finish:

a.
Square top heavy duty.

b.
Polished bronze scoriated top. c.
Series 58790.

3.
In finished rooms flush with wall:

a.         Center screw. b.         Cleanout tee. c.          Series 58790.

4.
In fan or mechanical room floors with concrete finish and/or with floating floors:

a.
Round top-heavy duty. b.
Bronze scoriated top. c.
Series 56000-14.

5.
In floors with carpet:

a.
Continuous Carpet:  round top with ½” deep poured floor recess for carpet to be secured in recess.

b.
Carpet Squares:  Round top with bronze scoriated top below carpet with screwed carpet cleanout marker.

c.
Series 58660 or 56000.

6.
For terrazzo floor finish:

a.
Round top.

b.
½” deep poured floor recess. c.
Series 58660.

7.
Exposed Stack:

a.
Cast iron cleanout “tee”.

b.
Tapered recessed bronze plug.

c.
Josam No. 58510-25.

8.
Underfloor Chase:

a.
Cast iron ferrule.

b.
Tapered recessed bronze plug. c.
Josam No. 58500-25.

9.
Vehicle Traffic Outside Grade:

a.
Cast iron round access box. b.
Vandalproof screws.

c.
Cast iron cleanout ferrule and recessed taper thread bronze plug. d.
Josam No. 58850-22.

10.
Grade:

a.
Cast iron ferrule.

b.
Bronze tapered recessed plug installed in concrete block 18” x 18” x

6”, or surround each cleanout with a minimum of four inches (4”) of concrete by six inches (6”) thick, top of block shall be flush with finished grade.

c.
Josam No. 58500-22.

2.3
DRAINS:
A.
Acceptable Manufacturers:

1.
Josam.

2.
Jay R. Smith.

3.
Wade

4.
Zurn. B.
P-traps:

1.
Provide floor and equipment drains with cast iron P-traps.

2.
Provide deep seal traps where indicated, or as required.

C.
Trap Primer Connections:  Where indicated or show on the drawings provide a trap primer connection on the body on the P-trap of each drain on the size indicated.

D.
Clamping Collars:  When installed with waterproofing membrane, or shower pans, provide floor drains with clamping collar.

E.
Floor Drains/Sinks:

1.
Floor Drain “FD-1” – For Finished Areas: Josam Series 300000, cast iron body with cast iron collar, adjustable six inch (6”) round secured satin finish bronze stainer, vandalproof screws, and bottom outlet. Provide Josam Series

30000-7E2 cast iron body and cast iron collar, adjustable seven inch (7”) round polished nickaloy strainer, and four inch (4”) round bronze funnel for drains that receive indirect waste piping from equipment or fixtures.  Provide five-inch (5”) square top strainer size for Square Ceramic Tile Floors.

2.
Floor Drain “FD-1A” – For Gang Shower Trench Drain:   Same as FD-1 except with rectangular strainer with five inch (5”) by 13” size strainer.

3.
Floor Drain “FD-2”:  Josam series 36100 coated cast iron body floor drain, adjustable nominal nine inch (9”) round top, tractor top loose set anti-tilting grate with perimeter drainage slots, double drainage flange, flashing collar with weepholes, bottom outlet, and sediment bucket.  Provide Josam 32100- F9 cast iron body with cast iron grate and collar six inches (6”) round grate and (9”x3-1/2” bronze funnel for drains that receive indirect waste piping from equipment or fixtures.

4.
Floor Drain “FD-3”: Josam 32200 cast iron body and collar, 59 square inches free area, 12 inch (12”) round, cast iron grate to be used in high volume drainage area.

5.
Floor  Drain  “FD-4”:    Josam  49000  cast  iron  body  with  acid  resistant enameled interior, with polished nickaloy grate and rim.

6.
Floor Drain “FD-5”:   Enfield “Series F3000” all polypropylene construction wash-down drain with nominal 8.5 inch diameter industrial duty strainer, sediment bucket, double drainage flange, flashing collar, weepholes, and plain end bottom outlet.

7.
Floor Sink “FS-1”: Josam series 49040AS cast iron body floor sink with acid resistant enameled interior, minimum eight inches (8”) deep, twelve inch (12’) square top, double drainage flange, weepholes, bottom outlet, aluminum internal dome strainer, Nickaloy slope rim and anti-tilting Nickaloy grate. Coordinate with Kitchen Consultant for type grate to provide (i.e., full, ¾, ½, or none).

8.
Hub Drain (H.D.):   Set cast iron bell flush with finished surface, unless otherwise noted.

F.
Trench Drain:

1.
Acceptable manufacturer: Polydrain, Inc.; Troutman, NC.

2.
Recast polymer concrete interlocking channel of tongue and groove channel shall have built-in 0.06 percent slope.

3.
Channel shall have interlocking ribs for locking channel into floor slab.

4.
Channel grate: Heavy duty cast iron; secured by built-in locking system.

G.
Provide deep seal cast iron traps with trap primer connections for all floor drains and hub drains that are served by T.P. lines routed below the slab or floor and cannot connect to T.P. connection on drain body.

2.4
EQUIPMENT:
A.
Sand/Oil Interceptor:

1.
Acceptable manufacturers:

a.
Brooks Products, Inc. b.
American Precast, Inc.

2.
Precast reinforced concrete interceptor with sand capacity of 2 CU YD, 1000- gallon capacity.

3.
Provide piping connections, two 24 Inch diameter cast iron frame manhole covers, manhole extension collars to extend manholes to grade.

4.
Meet local municipal requirements.

5.
Manholes:

a.

Precast reinforced concrete manhole sections with concentric cone. b.
 Manhole frame and cover: “R-1649”, Neenah.

2.5
VENT PIPE ROOF PENETRATION FLASHING:
A.
Flash  each  vent  pipe  roof  penetration as  recommended by  the  roofing  system manufacturer as specified under other sections of the specifications.

B.
Where vent pipes pass through the roof and no indication is made elsewhere in other sections of the specifications as to flashing requirements, use 4 LB per SQ Ft minimum, seamless sheet lead rolled over the vent pipe to counter flash pipe.

C.
When lead flashing is required under the conditions noted in the above paragraph comply with the following;

1.
24 Inches square minimum size at base of lead flashing.

2.
8 Inches minimum clear on all sides of pipe.

D.
Install vandalproof vent caps similar to Josam series 26700 to be the same size as vent pipes passing through the roof.

2.6
GREASE INTERCEPTOR (if shown on plans):
A.
Construct as detailed on the Drawings, or provide a precast concrete grease trap.

Grease trap shall have a capacity of 750 pounds and be designed for a flow rate of

100gm. Provide basin extension as required for cover to be flush with final finished grade. Grease trap shall be as manufactured by Brooks Precast, Arlington, Texas;

American Industrial Precast Products, Inc.,  Burleson, Texas; or  Park  Equipment company, Houston, Texas.

2.7
CONDENSATE DRAIN PIPING:
A.

Condensate drain piping shall be Type “ DWV” hard drawn copper pipe with cast or wrought copper drainage pattern fittings, or may be Schedule 40 galvanized steel piping with galvanized malleable iron drainage pattern threaded fittings.   Extend condensate drain piping from each air handling unit to the nearest approved sanitary drain.

PART 3. EXECUTION
3.1
INSTALLATION:
A.
General:

1.
Each plumbing fixture shall be individually trapped and vented with vent and waste stacks full size throughout.

2.
Install reducers, increasers, special flanges and fittings between piping and waste stacks full size throughout.

3.
Make offsets necessary to avoid construction interferences.

4.
Connect plumbing fixtures, drains, appurtenances, and appliances to receive or discharge liquid waste or sewage to sanitary waste system in accordance with requirements of local codes.

5.
Protect seal of fixture trap in plumbing system with properly installed vent.

6.
Coordinate floor drain locations with Drawings and other trades. B.
Slope:

1.
Slope horizontal drainage lines 3 inches and small ¼ in per foot toward main sewer.

2.
Slope larger drainage lines 1/8 inch per foot

3.
Horizontal drain lines shall be run in straight lines uniformly sloped.

4.
Make changes in direction of flow of horizontal lines with wye and 1/8 bends. C.
Vents:

1.
Extend vents above roof without reduction in size and terminate not less than

15 feet away from shaft, windows. Or ventilating air intake openings.
2.
All vent and branch vent pipes shall be graded and connected to drip back to sanitary waste pipe by gravity.

3.
Extend vent lines at least 6 inches above flood level rim of vented fixture before offsetting.

4.
Extend all vents minimum of 12 inches above roof.

5.
Offset vents in outside walls to penetrate roof at lease 18 inches from outside walls.

6.
Extend roof vent flashing onto roof surface minimum of 8 inches on all sides in accordance with the roofing systems manufacturer’s recommendations.

7.
Coat metal sheet flashing with  bituminous mastic where in  contact with mortar or concrete to prevent direct contact with masonry materials.

D.
Traps:

1.
Equip each fixture, floor drain or piece of equipment connected to sanitary waste system with a trap.

2.
Plumbing fixtures, except those having integral traps, shall be separately trapped  by  water  seal  P-traps  placed  as  close  to  the  fixture  outlet  as possible.

3.
Provide trap with cleanout.

4.
No fixture shall be doubled trapped. E.
Cleanouts:

1.
Install in each change of direction greater than 90 degrees, at end of lines, base  of  risers,  and  other  points  necessary  to  permit  cleaning  of  pipe sections.

2.
Cleanouts shall be readily accessible.

3.
Extend  cleanouts  on  coordinate  cleanout  cover  plate  location  with  the

Architect for approved locations prior to pipe installation.

4.
Space cleanouts not more than 50 feet apart for 3-inch pipe or less and not more than 100 feet apart for 4 inch and larger pipe.

5.
If local requirements are more stringent than those indicated herein then those shall govern.

F.
Drains:

1.
Install floor, area, and equipment drains flush in the floor or basin to be drained unless indicated otherwise.

2.
Locate  drains  in  mechanical  equipment  spaces  to  conform  with  drain locations of equipment furnished.

3.
Coordinate  drain  locations  for  Food  Service  equipment  with  rough-in drawings for such.

4.
Coordinate with other trades to insure floors are sloped toward floor or area drains to provide positive drainage.

5.
Coordinate installation of vent flashing for all roof penetrations with other sections of the specifications.

3.2
FIELD QUALITY CONTROL:
A.
Furnish instruments, equipment, and labor necessary to conduct tests. B.
Test underground soil and waste piping before backfilling.

C.
Test drainage, waste, and venting piping with water before fixtures are installed.

D.
After plumbing fixtures have been set and traps filled with  water, submit entire drainage, waste, and venting system to final test with smoke.

E.
Water Test:

1.
Apply water test to drainage, waste, and venting system either in its entirety or in sections.

2.
If entire system is tested, tightly close openings in pipes except highest opening.

3.
Fill system with water to point of overflow.

4.
If system is tested in sections, each except highest opening of section under test shall be tightly plugged.

5.
Fill each section with water and test with at least 10-foot head of water.

6.
In testing successive sections, at  least upper 10 feet of  next preceding section shall be tested so that each joint of pipe in building except uppermost

10 feet of system has been subjected to test at least 10 foot head of water.

7.
Keep water in system or in portion under test for at least 60 minutes before inspection starts.

8.
Repair any leaks discovered during test.

9.
Repeat test until system holds water for six (6) hours without drop in water level.

F.
Final Smoke Test:

1.
Produce smoke-by-smoke machine.

2.
Maintain  pressure  equal  to  1  inch  after  column  for  15  minutes  before inspection starts.

3.
Repair leaks discovered during test.

4.
Repeat test until system holds smoke for ten (10) minutes without showing leaks.

END OF SECTION
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PART 1. GENERAL
1.1
WORK INCLUDED:
A.
Furnish labor, materials, equipment, tools and services in connection with, or properly incidental to the furnishing of equipment, installing equipment and the construction of electrical systems as described in this Division of the Specifications and/or shown on the accompanying Drawings, or reasonably implied therefrom, except as hereinafter specifically excluded.

B.
Furnish additional details or special construction as required for work indicated or specified in the division or work specified in other divisions.  Furnish and install material and equipment usually furnished with systems or required to complete and make operative the installation, whether specifically mentioned or not.

1.2
GENERAL REQUIREMENTS:
A.
Division 16 Work includes proper routing of raceways, grouping of conductors, wiring and hook-up of devices and equipment in accordance with the total provisions of the specifications.   Refer to the symbol schedule for the basis of the drawing representation.  Symbols other than those in the schedule are explained elsewhere or are those commonly used in the industry.  The drawings indicate general locations of devices and equipment, but final locations shall be determined in reference to the Architectural, Structural, Mechanical and Electrical Drawings.

B.
The Architectural, Structural and Mechanical Drawings and Specifications including Supplements   issued   thereto,   are   a   part   of   these   Specifications and   the accompanying Electrical Drawings, and shall be complied with in every respect.

1.3
REGULATIONS, PERMITS AND APPROVALS:
A.
The installation, including materials and equipment, shall conform to NFPA 70-1999; the applicable requirements of the utility companies supplying energy, communications and other services to the project; the codes of the City pertaining to electrical installation; and with national, state and local codes and laws relating to construction, building and public safety.

B.
Each of the above regulations is a minimum standard.  Where the requirements of these minimum standards conflict with the requirements of the Contract Documents, the more stringent shall be followed.

C.
Obtain permits and arrange for inspections and approval for the work, including construction document review and site observations by the authorities having jurisdiction.  Obtain certificates of inspection and acceptance and transmit these to the Owner’s Representative as a condition of acceptance. Assume and pay fees and other costs involved in obtaining the permits, inspection certificates and approvals as a part of Division 16 Work.

1.4
SHOP DRAWINGS AND OTHER SUBMITTAL:
A.
Shop drawing submittal shall be in a 3-ring binder, organized by specification index.

Failure to submit shop drawings in herein-specified format is cause for automatic rejection.

B.
Submit Shop Drawings of fully descriptive catalog data for items of materials and equipment proposed to be furnished and/or installed.  Submit number of copies as required in Division 1.

C.
Submit sufficiently early to allow (10) ten working days time for checking without delaying delivery of the materials to job site.  A review of any submittal, which results in a requirement to resubmit, shall not be justified basis of work delay or extra cost.

D.
The  review  of  Submittals  by  the  Owner’s  Representative  shall  not  negate  the Contractor's  responsibility  for  deviations  from  the  Drawings  and  Specifications unless, in writing, attention is specifically noted for such deviations at the time of submission and acceptance of the Owner’s Representative is noted thereon.  When attention is called to deviations from the Drawings and Specifications, state in letter of transmittal whether or not such deviations involve any change in contract time and cost.  Errors of any kind associated with submittal shall be the responsibility of the installer of Division 16 Work.

1.5
STANDARDS FOR ELECTRICAL MATERIALS:
A.
Materials shall be new and free from defects and shall conform to the standards of Underwriters' Laboratories, Inc., in every case where such standards have been established.  Evidence of such conformance shall be the UL label or "listing" by Underwriters' Laboratories, Inc. under Re-examination Service.

B.
The Specifications indicate a standard of quality for materials. Manufacturer's names and catalog numbers are used to designate materials or equipment to establish grade and quality.  Where several manufacturers are named, the bid shall be based on those named manufacturer's products.  Where only one manufacturer is named, unless stated otherwise, manufacturers of equal quality products will be considered as for approval by the engineer subject to price justification and adherence to substitution provisions herein stated.

1.6
SUBSTITUTIONS:
A.
A substitution request form must be submitted to the Owner’s Representative no later than 5 days prior to bid date with working descriptive catalog material, test data, samples, etc, of both the specified material and the proposed substitute, as well as cost justification and any other pertinent data necessary to demonstrate that the proposed substitutions are acceptable equals to the specified products.

B.
Substitutions shall not be made without written acceptance. Lack of acceptance shall not be basis for change in the work.

1.7
INTERPRETATION OF CONTRACT DOCUMENTS:
A.
Where   Drawings   or   Specifications   conflict   or   are   unclear,   advise   Owner’s Representative in writing before Award of Contract.  Otherwise, interpretations of Contract Documents by the Owners Representative shall be final. No additional compensations shall be permitted due to discrepancies or inconsistencies in the documents resolved according to the Owner’s Representatives interpretation.

B.
Drawings  and  Specifications  form  complimentary  requirements;  provide  work specified and not shown, and work shown and not specified as though explicitly required by both.

C.
Should there be conflicts in Contract Documents, provide the greater quantity, the higher quality and the more restrictive of equipment and work.

D.
Electrical Drawings do not limit the Contractor’s responsibility of determining full extent of work required by Contract Documents.   Refer to Architectural, Civil, Structural, Mechanical, Electrical, and other Drawings.  Also refer to divisions of the specifications that indicate types of construction in which the work shall be installed and the work of other trades with which work of this Division must be coordinated.

E.
Except where modified by a specific notation to the contrary, it shall be understood that the indication and/or description of any item, in the drawings or specifications or both, carries with it the instruction to furnish and install the item, regardless of whether or not this instruction is explicitly stated as part of the indication or description.

1.
Where  Drawings  or  Specifications  do  not  coincide  with  manufacturer’s recommendations, or with applicable codes and standards, alert Owner’s Representative in writing before installation.   Otherwise, make changes in installed work, as Owner’s Representatives requires within Contract Price.

2.
It is the intent of these contract documents to have the contractor provide systems and components that are fully complete and operational and fully suitable for the intended use.  There may be a situation in the documents where insufficient information exists to precisely describe a certain component or subsystem, or the routing of a component.  In cases such as this, where the contractor has failed to notify the Owner’s Representative of the situation prior to contract award, the contractor shall provide the specific component or subsystem with all parts necessary for the intended use, fully complete and operational, and installed in workmanlike manner either concealed or exposed per the design intent.

3.
Drawings are  generally diagrammatic and  indicate  the  arrangement and approximate location of fixtures, equipment and conduit.  When necessary to deviate from the arrangement indicated to meet structural conditions or to clear work of other Divisions, inform the Owner’s Representative of proposed deviation before proceeding. Obtain in the field all information relevant to the placing of electrical work.

4.
Drawings and Specifications do not undertake to indicate every item required to produce a complete and properly operating installation.   Materials, equipment or labor not indicted by which can be reasonably inferred to be necessary for a fully complete, secure and properly installation suitable for the intended use shall be provided.

5.
Schematic diagrams shown on the drawings indicate the required functions only.   Standard circuits of the particular manufacturer may be used to accomplish the functions indicated without exact adherence to the schematic drawings shown.   Additional wiring or conduit required for such deviations shall be furnished at Contractor’s expense.

6.
Generally, except in the case of empty and underground raceways, the runs of feeder, branch circuits and signal systems raceways are not indicated on the drawings.  Final determinations as to the routing shall be governed by structural conditions, and interference with other trades, by terminal locations

on apparatus, as approved by the Project Manager.
1.8
COORDINATION OF THE WORK:
A.
The  Contractor  shall  review  the  drawings  of  the  various  trades,  verify  space requirements and coordinate the sequence of the Work.  Any changes required to avoid interference shall be submitted to the Owner’s Representative for approval and shall be made as approved without additional cost to the Owner.

B.
The Contractor shall review the Architectural drawings for the location of suitable openings and aisles for the passage of equipment to be installed under this Division. The Contractor shall be responsible for having suitable openings and aisles left open until his equipment has been properly installed.

C.
The Contractor shall review the Architectural drawings for the location of necessary access  panels  and  notify  Owner’s  Representative of  any  inadequacies  prior  to closing in of spaces.

D.
Review submittals of equipment furnished under other Divisions prior to installation.

Notify Owner’s Representative of any deviation before electrical rough in.  Verify location, size, and required connections.    Coordinate details of equipment connections with supplier and installer.

PART 2. PRODUCTS
2.1
SUPPORTING DEVICE:
A.
Material: Cold-formed steel, with corrosion-resistant coating acceptable to authorities having jurisdiction.

B.
Metal Items for Use Outdoors or in Damp Locations: Hot-dip galvanized steel.

C.
Slotted-Steel channel supports:   Flange edges turned toward web, and 9/16-inch- diameter slotted holes at a maximum of 2 inches o.c., in webs.

D.
Nonmetallic Channel and Angle Systems:   Structural-grade, factory-formed, glass- fiber-resin channels and angels with 9/16-inch-diameter holes at a maximum of 8 inches o.c., in at least one surface.

1.
Fittings and Accessories:  Products of the same manufacturer as channels and angles.

2.
Fittings and Accessory Materials:   Same as channels and angles, except metal items may be stainless steel.

E.
Raceway and Cable Supports:  Manufactured clevis hangers, riser clamps, straps, threaded C-clamps with retainers, ceiling trapeze hangers, wall brackets, and spring steel clamps or click-type hangers.

F.
Expansion Anchors: Carbon-steel wedge or sleeve type. G.
Toggle Bolts: All-steel springhead type.

H.
Powder-Driven Threaded Studs: Heat-treated steel.

2.2
ELECTRICAL IDENTIFICATION:
A.
Identification Devices:   A single type of identification product for each application category. Use colors prescribed by ANSI A13.1, NFPA 70, and these Specifications.

B.
Raceway and Cable Labels:  comply with ANSI A13.1, Table 3, for minimum size of letters for legend and minimum length of color field for each raceway and cable size.

1.
Type: Pre-tensioned, wraparound plastic sleeves. Flexible, preprinted, color- coded, acrylic band sized to suit the diameter of the item it identifies.

2.
Type:
Pre-printed, flexible, self-adhesive, vinyl. Legend is over-laminated with a clear, weather- and chemical-resistant coating.

3.         Color: Black letters on orange background.

4.         Legend: Indicates voltage.

C.
Colored Adhesive Marking Tape for Raceways, Wires, and Cables:   Self-adhesive vinyl tape, not less than 1 inch wide by 3 mils thick.

D.
Underground Warning  Tape:  Permanent, bright-colored, continuous-printed, vinyl tape with the following features:

1.         Not less than 6 inches wide by 4 mils thick.

2.         Compounded for permanent direct-burial service.

3.         Embedded continuous metallic strip or core.

4.         Printed legend that indicates type of underground line.

E.
Tape Markers for Wire:   Vinyl or vinyl-cloth, self-adhesive, wraparound type with preprinted numbers and letters.

F.         Color-Coding Cable Ties: Type 6/6 nylon, self-locking type. Colors to suit coding scheme.

G.
Engraved-Plastic Labels, Signs, and Instruction Plates:  Engraving stock, melamine plastic laminate punched or drilled for mechanical fasteners 1/16th-inch minimum thickness for signs up to 20 sq. in. and 1/8-inch thickness for larger sizes. Engraved legend in black letters on white background.

H.
Interior Warning and Caution Signs:
Comply with  29  CFR, Chapter XVII,  Part

1910.145. Preprinted, aluminum, baked-enamel-finish signs, punched or drilled for mechanical fasteners, with colors, legend, and size appropriate to the application.

I.
Exterior Warning and Caution Signs:
Comply with 29 CFR, Chapter XVII, Part

1910.145. Weather-resistant, nonfading, preprinted, cellulose-acetate butyrate signs with 0.0396-inch, galvanized-steel backing, with colors, legend and size appropriate to the application. 1/4 –inch grommets in corners for mounting.

J.
Fasteners for Nameplates and Signs:   Self-tapping, stainless-steel screws or No.

10/32 stainless-steel machine screws with nuts and flat and lock washers.

2.3
JOINT SEALERS:
A.
General:  Joint sealers, joint fillers, and other related materials compatible with each other and with joint substrates under conditions of service and application.

B.
Fire-Resistant Joint Sealers:  Two-part, foamed-in-place, silicone sealant formulated for use in through-penetration fire-stopping around cables, conduit, pipes, and duct penetrations through fire- rated walls and floors.   Sealants and accessories shall have fire-resistance ratings indicated, as established by testing identical assemblies in accordance with ASTM 814, by Underwriters’ Laboratories, Inc., or other testing and inspection agency acceptable to authorities having jurisdiction.

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

a.
“Dow Corning Fire Stop Foam,” Dow Corning Corp. b.
“Pensil 851", General Electric Co.

PART 3. EXECUTION
3.1
EXAMINATION OF SITE:
A.
Visit the site of the proposed work and carefully examine the existing conditions and limitations thereof, and include in the bid all costs of any kind whatsoever which are incurred through limitations of the existing conditions. Submittal of bid indicates acceptance of existing conditions.

3.2
SERVICE, CONNECTIONS AND PERMITS:
A.
Obtain  permits,  inspections,  approvals,  construction  document  review  and  site observations by the authorities having jurisdiction. Obtain certificates of inspection and acceptance and transmit these to the Owner’s Representative as a condition of acceptance.  Fees and other costs involved in obtaining these permits, inspections and approvals shall be assumed and paid under the Division of the Work.

B.
Arrange for services and pay costs to completely install and place in operation the systems, as indicated in the contract documents.

C.
Temporary Power:

1.
Incidental  work  necessitated  by  temporary  electrical  requirements  and temporary electrical work necessary for the temporary for mechanical work shall be included in the electrical bidders proposal, even though not particularly mentioned.

2.
Temporary lighting  and  power  installations shall  be  provided  during  the period of construction, remodel, maintenance, repair, demolition, during emergencies or tests.  Upon completion of the construction or purpose for which the temporary wiring was installed, temporary installations shall be removed.

3.
Feeders shall originate from an approved power center or distribution board.

Conductors  shall  be  protected  against  overcurrent  and  fault  conditions.

Branch circuits shall originate in a code-approved panelboard. Temporary feeders and branch wiring shall be so installed to comply with all applicable codes.

4.
Receptacles  shall  be  of  the  grounding  type  and  wiring  shall  contain  a separate grounding conductor to which all receptacle ground terminals shall be attached.  Receptacles shall be ground fault interrupting.  No temporary lighting shall be served by a receptacle.

D.
The  contractor shall  arrange the  work  to  avoid  interruptions of  electrical power service to the project.   Necessary interruptions shall be granted only during other than normal working hours.    Obtain written permission from the Owner’s Representative for any interruptions.

E.
Metering:

1.
The electrical service shall be as indicated on contract documents.

2.
The Utility Company will make available to the Contractor drawings and standards for any required metering equipment and enclosure for metering. The Contractor shall secure said metering equipment and enclosure together with installation instructions and shall furnish labor, material, and tools to properly install the enclosure as directed by the utility company. Furnish conduit, supports, etc.  required for a complete and workable utility approved installation.

3.3
COORDINATION:
A.
Coordinate work with that of other trades and adjacent projects to make proper installation at appropriate locations and times.  Review the construction of other trades and adjacent projects to determine the physical needs and time requirements imposed in providing connections to them as shown on the drawings and in accordance with the project schedule.

B.
Install individual and multiple raceway hangers and riser clamps to support raceways.

Provide U-bolts, clamps, attachments, and other hardware necessary for hanger assemblies and for securing hanger rods and conduits.

C.

Install  ¼-inch-diameter  or  larger  threaded  steel  hanger  rods,  unless  otherwise indicated.

D.
Install sleeves for cable and raceway penetrations of concrete slabs and walls unless core-drilled holes are used.   Install sleeves for cable and raceway penetrations of masonry and fire-rated gypsum walls and of all other fire-rated floor and wall assemblies. Install sleeves during erection of concrete and masonry walls.

3.4
RECORD DRAWINGS:
A.
During the execution of work, maintain a complete set of reproducible drawings upon which all dimensional locations of equipment, deviations and changes in the work shall be recorded. These Record Drawings shall be in good condition and shall be marked "Record Drawings", signed, dated and transmitted with two sets of prints under a transmittal letter to the Owner’s Representative upon completion and acceptance of the work and before final payment is made.

3.5
OPERATION AND MAINTENANCE DATA:
A.
After completion of the work, the Contractor shall furnish and deliver four (4) copies of a complete manual.  Each manual shall include one (1) copy of each approved shop drawing, catalog pages, instruction sheets, operating instructions, installation and maintenance instructions, and spare parts bulletins.  Provide separate sections for each electrical system, i.e., power system, lighting system, fire alarm system, etc.

B.
Submit manuals in 3-ring binders, properly indexed and with a Table of Contents.

C.
Furnish these manuals to the Owner’s Representative for review and transmission to the Owner.

3.6
CARE AND CLEAN UP OF EQUIPMENT AND MATERIALS:
A.
Protect each item and component of electrical equipment from moisture, concrete, mortar, paint, dust and other foreign materials from the time it arrives on the job site until installed, placed in service and accepted by Owner.  Use signs, barriers, covers and other means, which clearly indicate the importance of protecting equipment from damage.

B.
After the installation is complete, and before equipment is energized, thoroughly clean the interior and exterior of equipment and materials.  After the building is completed and cleaned, arrange for a power outage on each item of equipment and repeat the cleaning.  This cleaning shall be performed just before final inspection. Each component shall be cleaned with air pressure, vacuumed and wiped clean of dust and other foreign material.  Components shall be cleaned of all oxidation.  Any portion needing touch-up finishing and/or protective coating shall be so finished to equal the specified finish on the product.

3.7
PAINTING AND PROTECTION:
A.
Electrical equipment such as disconnect switches, switchboards, panelboard fronts, motor control centers and transformers with marred finishes in transit or during installation shall be refinished under this Division of Work to present an appearance equal to the factory finish.

B.
Electric work in areas of the construction not scheduled for painting under other Divisions shall have a protective finish under this Division of work.  Paint exposed and non-rust inhibited hangers and supports not provided with a factory finish, with two (2) coats of primer and two (2) coats of enamel.

3.8
CUTTING AND PATCHING:
A.
Perform cutting necessary for the installation of Division 16 Work.  Cutting shall be carefully and neatly done so as not to damage or cut away more than necessary.

B.
Where Division 16 workmen damage or cut away work, patching will be performed as a part of Division 16 Work.  Patching will be by craftsman experienced in performing this type of work.

3.9
NAMEPLATES:
A.
Install nameplates which give contract drawing identification and electric service

characteristics on equipment, unless specifically indicated otherwise, including switch gear, switch boards, transformers, motor control centers, disconnects, starters, panel boards, and main control cabinets for alarm systems. Typed directories shall be provided.

B.
In each case where compartments, equipment, etc., are required to be "labeled" or

"identified", it shall be construed that nameplates are to be installed. C.
Identify raceways and cables with color banding as follows:

1.
Bands:    Pre-tensioned, snap-around,  colored  plastic  sleeves  or  colored adhesive marking tape.   Make each color band 2 inches wide, completely encircling  conduit,  and  place  adjacent  bands  of  two-color  markings  in contact, side by side.

2.
Band Locations:  At changes in direction, at penetrations of walls and floors, at 50-foot maximum intervals in straight runs, and at 25-foot maximum intervals in congested areas.

3.         Colors: As follows:

a.
Fire Alarm System: Red.

b.
Security System: Blue and yellow.

c.
Telecommunication System: Green and yellow.

D.
Tag and label circuits designated to be extended in the future.  Identify source and circuit numbers in each cabinet, pull and junction box, and outlet box.  Color-coding may be used for voltage and phase identification.

E.
Install  continuous  under  plastic  markers  during  trench  backfilling,  for  exterior underground power, control, signal, and communication lines located directly above power and communications lines. Locate 6 to 8 inches below finished grade. If width of multiple lines installed in a common trench or concrete envelope does not exceed

16 inches, overall, use a single line marker.

F.         Color-code   208/120-V   system   secondary  service,   feeder,   and   branch-circuit conductors throughout the secondary electrical system as follows:

1.         Phase A: Black

2.         Phase B: Red.

3.         Phase C: Blue.

4.         Neutral: White.

5.         Ground: Green.

G.
Color-code   480/277-V   system   secondary  service,   feeder,   and   branch-circuit conductors throughout the secondary electrical system as follows:

1.         Phase A:  Yellow.

2.
Phase B: Brown.

3.
Phase C: Orange.

4.
Neutral: White with a colored stripe or gray.

5.
Ground: Green

3.10
ELECTRICAL AND TELEPHONE SERVICE CONNECTIONS:
A.
Provisions for electrical service, installation at service gutter, service feeders, current transformers and metering, and main service switches will be furnished and installed under the appropriate sections.

B.
Conduit  for  telephone  service  shall  be  extended  to  the  main  telephone  board installed under the base contract and terminated.

C.
Other electrical work illustrated on the accompanying drawings and specified herein shall be included under the base contract.

3.11
TESTS:
A.
On completion of the work, make voltage, resistance and ground tests of all wiring installed under this Contract.

B.
Such tests shall show acceptable results in accordance with the requirements of the

Code and these specifications.

C.
Any unacceptable result shall be repaired under this Contract to the satisfaction of the Owner’s Representative.

D.
Owner’s Representative shall be provided with a written report of tests.

3.12
GUARANTEE:
A.
Work done, materials, and equipment furnished to be free from defects.

B.
Promptly repair or replace defective work, material and equipment without charge to the Owner at a schedule suitable to the Owner.

C.
The warranty shall be for a period of one year after acceptance for beneficial use by the Owner unless otherwise indicated elsewhere.

3.13
TRAINING:
A.
Provide one (1) 8-hour block of training and familiarization of the installation for the owner’s selected representative (s).

B.
Provide training and familiarization with equipment as required.   Reference other sections of Division 16 for detailed training requirements.

END OF SECTION
PART 1. GENERAL
1.1
WORK INCLUDED:
A.
Furnish and install complete systems of raceways for the installation of electrical conductors and other materials as specifically indicated.

B.
Provide complete raceway systems for each conductor of  electric power, to  be installed in this division of the work and for other work where so indicated except as specifically indicated otherwise.

C.
Raceways include conduits, ducts, wire ways, gutters, cable trays, fittings, and similar items as indicated in other sections of the work.

1.2
REFERENCE DOCUMENTS:
A.
Specifications:

1.
Section 16010 - General Provisions for Electrical Work

2.
Section 16130 - Junction and Pull Boxes

3.
Section 16134 - Outlet Boxes

4.
Section 16190 - Supporting Devices

5.
Section 16450 - Grounding

1.3
SUBMITTALS:
A.
Submit complete information including manufacturer, material, and finish on each type of raceway to be installed in accordance with Section 16010 and Division 1.

B.
Submit complete information on methods and materials for support of each type of raceway.

C.
Submit complete information on sealant types.

1.4
QUALITY ASSURANCE:
A.
Each raceway shall bear the UL Label where UL Standards have been established for the type of raceway being provided.

B.
Conduits shall be in accordance with ANSI Standard C 80.

C.
Raceways shall be suitably protected for the installation and each portion of the protective coating that are damaged during receiving, handling and installation shall be refinished to conform to manufacturer recommendations.

PART 2. PRODUCTS
2.1
GENERAL:
A.
Raceways fabricated for  special pull boxes, junction boxes, gutters, and  similar connections shall be code-gauge steel fully rust inhibited and finish painted to match

adjacent  enclosure.  Interiors  shall  be  accessible  through  captive  screw  covers. Supports and interior protection shall be provided for conductors.

2.2
SLEEVES:
A.
Sleeves shall be rigid metal conduit, unless otherwise noted, with a size equal to (2) times the trade diameter of the raceway to pass through the sleeve.   Sleeves for conduits through exterior walls shall be PVC coated rigid metal conduit where subject to moisture.

B.
Sleeves for conduits or cables through interior walls shall be electrical metallic tubing.

Furnish plastic insulating bushings for cable sleeves at each end.

C.
Sleeves through waterproof walls, floors and roofs shall be provided with water-stop flanges at the point of waterproofing membrane.  Stub-up sleeves through floors a minimum of 6 inches above finished floor unless otherwise noted.

2.3
PITCH PANS:
A.
Pitch pans shall be galvanized steel pans of the shape of the raceway passing through the waterproofing membranes, of the size to provide a 1 to 2 inch space between the outside of the raceway and the vertical side of the pan and of a depth to be set on the waterproofing membrane and extend a minimum of 1 inch above the finished surface.

2.4
SMOKE AND FIRE STOP SEALANT:
A.
Smoke and fire stop sealant caulk shall be in accordance with the UL materials directory and shall meet the fire and smoke rating of the partition.

2.5
RIGID METALLIC CONDUITS AND FITTINGS (RMC):
A.
Rigid  metallic  conduit  shall  be  standard  hot-dipped  galvanized  mild  rigid  steel.

Conduit shall have galvanized threads. Each length shall be provided with a coupling and ends without couplings shall be furnished protected with a suitable covering.

B.
Locknuts and  bushing shall be  galvanized steel except molded canvas bakelite bushings may be used for 2 inch trade size and bakelite insulated, lined steel bushings may be used for conduits two and one-half inches and larger.

2.6
INTERMEDIATE METALLIC CONDUIT (IMC.):
A.
Intermediate  metal  conduit  shall  be  hot-dipped  galvanized  steel  tubing  with galvanized threads.

B.
Fittings and accessories shall be the same as set forth for rigid metallic conduit.

2.7
ELECTRICAL METALLIC TUBING (EMT) AND FITTINGS:
A.
Electrical metallic tubing shall be standard galvanized.

B.
Couplings and connectors for EMT shall be steel compression type with steel gland nuts.   Connectors shall be uninsulated throat type for power circuits.   Cast metal, setscrew or indenture fittings are prohibited.

systems rated 50 volts or less and empty raceway systems.

2.8
FLEXIBLE METAL CONDUIT AND FITTINGS:
A.
Flexible metal conduit shall be spirally wound galvanized steel.

B.
Terminators of flexible metal conduit shall be UL listed for use with the conduit.

2.9
LIQUIDTIGHT FLEXIBLE METALLIC CONDUIT AND FITTINGS:
A.
Liquid tight flexible metal conduit shall be spirally wound heavy gauge galvanized steel with an extruded polyvinyl chloride jacket to completely seal the conduit from liquid entry.

B.
UL listed for use with the conduit and have a threaded locking mechanism and factory installed "O" ring seals.

2.10
RIGID POLYVINYL CHLORIDE (PVC) CONDUITS AND FITTINGS:
A.
PVC conduit and fittings shall be UL 651 schedule 40 or schedule 80.  They shall be designed for use under ground, shall be non-conductive.  Conduits and fittings shall be non-corrosive, impervious to most chemicals, provide lower expansion and contraction features, and shall be suitable for direct earth burial or encasement in concrete.

B.
PVC  conduit  shall  meet  NEMA  TC-2  and  be  rated  for  90-degree  centigrade conductors or cable and for use in direct sunlight.

C.
PVC fittings and boxes shall be UL 514B/C.

2.11
SPECIAL FITTINGS:
A.
Split couplings shall be UL listed for the conduit used.  Couplings used on metallic conduit shall have an approved bonding jumper.

B.
Expansion fittings shall meet NEMA FB-1 and be UL listed for the conduit used.

Fittings used on metallic conduits shall have an approved bonding jumper.

C.
Expansion / deflection fittings shall meet NEMA FB-1 and be UL listed for the conduit used. Fittings used on metallic conduits shall have an approved bonding jumper.

2.12
PULL STRING:
A.
One-eighth inch polypropylene line.

PART 3. EXECUTION
3.1
MATERIAL SELECTION:
A.
Raceways shall be rigid metal conduit unless otherwise indicated.

B.
Intermediate metal conduit may be used wherever rigid conduit is required except for raceways embedded in concrete slabs, in contact with the earth, underground not encased in concrete and in corrosive locations.

C.
Electrical metallic tubing may be used for raceways above furred ceilings, within dry wall partitions, in equipment rooms where not subject to physical damage.

D.
Schedule 40 PVC may be used underground or in areas indicated on drawings.

E.
Wiring connections to motors, transformers, or other devices, which are subject to vibration or require adjustment, shall be flexible metallic conduit.  The flexible metal conduit shall not exceed 18 inches in length. Where these connections are outdoors, or in damp locations, or are connections to any kitchen or commercial laundry type equipment, liquid tight flexible conduit shall be used.

F.         Elbows shall be of the same materials as the conduit except for PVC installations. All PVC conduit systems shall have rigid metal elbows unless otherwise noted. Elbows in  EMT  and  small  rigid  conduits  may  be  job-fabricated  with  a  bender  made specifically for the purpose.

G.
Conduits  shall  be  sized  as  indicated  on  the  drawings  and  as  required  to accommodate the wires to be pulled into the conduit.  Conduit shall not be less than one-half inch (1/2)

3.2
CONDUIT:
A.
Run  conduits for  branch circuits &  data overhead unless shown/noted as under slab on drawings, or unless required to route to an island treatment area desk.
B.
Run conduits concealed from view in all areas except in electrical and mechanical equipment  rooms.    Run  at  levels  and  locations  to  avoid  interference  with  the structure, finished ceilings, walls and all lines of other trades requiring grading of runs.  Coordinate with other trades to allow available spaces to be used in the most efficient and workman like manner.

C.
Route exposed conduits parallel with or at right angles to building walls and neatly rack.  Carefully lay out conduit proposed to be run within the structure such as floors, beams, roof, or walls to avoid building up the density of conduits too excessive for the construction. Relocate conduits when excessive build-up occurs.

D.
Install conduits out of close proximity to any potentially hot device, any steam pipe, hot water pipe or other heating duct or appliance.  Conduit shall not be run within three inches (3") of the exterior insulation of such device, pipe or duct, except in crossing, and such crossing shall be at least one inch (1") from the cover of the device, pipe or duct crossed.

E.
Place conduits through the roof or exterior walls in time to allow sealing around the raceways as work is installed.  Conduits through built up roofs shall run through galvanized pitch pans.  Conduits through pitched roofs shall be run through lead flashing.

F.         Recessed  lighting  fixtures  installed  in  ceiling  tile  systems  shall  be  having  an independent length of flexible conduit extended from an accessible junction box to the fixture.  The flexible conduit shall be of sufficient length to allow the connection point to the fixture to drop at least 12" below the finished ceiling, and shall be at least

48"long but not more than 72" long.

G.
Cover each end of each conduit with an approved cap or plug as soon as the conduit is installed to prevent entry of foreign material.   Conduits shall be dry and clean before wires are pulled.

H.
Locate junction boxes and raceways above accessible ceilings such as lay-in ceiling to provide adequate space for recessed fluorescent fixtures of the type specified elsewhere to be installed, in any place in the ceiling without relocating the installed raceways, boxes or supports now or in the future.

I.
Arrange conduit runs within building interiors to be no longer than 80 feet between pull or junction boxes, cabinets, or circuit interrupting device enclosures unless there is no direction change.  In straight-in-line runs between boxes, cabinets or devices, runs shall not exceed 100 feet.

J.
Conduit installed underground outdoors shall have minimum 24 inches cover.

K.
Conduit service entrance laterals installed under driveways, or roadways shall be concrete encased.  Support runs on PVC spacers 5'- 0" center-to-center and encase in reinforced concrete duct banks.   Reinforcing shall be #4 deformed longitudinal bars, one each corner, with #3 stirrups tied at 1'- 0".    Reinforcing concrete shall cover bar minimum 2 inches around each corner face.

L.
Non-metallic conduit installed under building slabs shall have minimum 12 inches cover.

M.
Contractor shall carefully coordinate power and branch circuit conduit runs with those conduits required for telecommunications.  There shall be a minimum of 18 inches separation between parallel runs, and a minimum of 6 inches separation for perpendicular crossings.

N.
Install a pull string with each end properly marked for use in each conduit installed and in which no conductors are installed under this Division of Work.  Secure pull string at each end.

O.
Make   conduit   joints   mechanically  tight   and   electrically   continuous   between enclosures such as outlet, junction and pull boxes, panels, cabinets, etc.  Pitch the conduit in areas where moisture may be present to avoid creating moisture traps. Where indicated or  necessary to  prevent accumulation of  water  in  the  conduit, provide a junction box with a drain fitting at the conduit system's low point.

P.
Group the conduit in parallel runs where practical and use a conduit rack constructed of steel channels with conduit straps or clamps.  Provide space for an additional 25 percent conduit.  Do not install exposed, diagonal conduit runs.  Changes in direction of runs shall be made with symmetrical bends or cast-metal fittings.

Q.
Install escutcheons on exposed conduits passing through interior floors, walls and ceilings.  Install fire seals on conduit passing through fire-rated partitions, floors and ceilings.

3.3
FITTINGS:
A.
Install double locknuts and a bushing at each rigid conduit termination except for terminations into threaded hubs.

B.
Coat  all  threaded  connections  subject  to  moisture  or  underground  with  cold galvanizing before making connection up.

C.
 Furnish threaded grounding bushings for panel and switchgear feeders at each end. D.
Furnish insulating bushings on the end of empty conduits stubbed out for future data,

telephone, etc.

3.4
PROTECTIONS AND CLEANING:
A.
Raceways shall be cleaned both internally and externally of all dirt, debris, and other foreign materials.  Raceways in areas to be finish-painted shall be cleaned properly prior to painting.   Raceways not indicated to be finish painted on the job shall be protected from foreign objects and materials during construction and cleaned and touch-up coated before completion of the work.

3.5
SLEEVES AND OPENINGS:
A.
Install rigid metal conduit sleeves with diameters at least 1/2" greater than the outside diameter of the sleeved conduit.  Fill the annular space with oakum and the ends of the sleeve with fire-resistant compound.   Provide sleeves in forms of walls, floor slabs, partitions and beams for the passage of raceways.  Sleeves shall be securely fastened in position and trimmed to be flush with construction.

B.
Conduits in above grade outside walls shall be installed in the center of sleeves and the annular space filled with Oakum and sealed with asphalt.   Sleeves through interior walls shall be filled with wall-sealing material.   Raceways passing through sleeves shall be fitted on each side of each interior wall with a round galvanized steel flange.  Raceways that pass through waterproofed walls shall be sealed to prevent water passing through the conduit.

C.
Route wire ways, and/or groups of conduits, which pass through floors or interior walls through blocked-out openings.  After installation of raceways, fill the entire blocked-out area with material compatible with the floor or wall penetrated before finishing treatment is applied.   Where fire and/or smoke-rated construction is penetrated, penetrations shall be sealed in accordance with sealant manufacturer's instructions.  The completed installation shall maintain the fire-rating integrity of the construction.

D.
Furnish and install and coordinate with the Installer of the roof to provide pitch pans for all small raceways and curbed openings with flashing and counter flashing for large Division 16 Work passing through the roof.

END OF SECTION
PART 1. GENERAL
1.1
WORK INCLUDED:
A.
Furnish and install electrical wires and cables for the distribution of electric power, controls, grounding and signals for a complete electrical system.

1.2
REFERENCE DOCUMENTS:
A.
Section 16010 - General Provisions for Electrical Work

B.
Section 16721 – Fire Alarm System

1.3
SUBMITTALS:
A.
Submit complete manufacturers' specification data on each type of conductor to be supplied to the job.

B.
Include cable identification as a part of the submittal.

1.4
QUALITY ASSURANCE:
A.
Electrical conductors shall be UL listed.

PART 2. PRODUCTS
2.1
CONDUCTORS:
A.
Wires and cables shall have conductors of soft-drawn annealed copper having a conductivity of not less than 98% of that of pure copper.

B.
Where not specifically indicated below, wire and cable insulation type shall be per

Code.

1.
General use - Type THHN or THWN, 600 volts.

2.
Branch circuits - Type THHN, 600 volts.

3.
Control wiring - Type THHN 600 volts.

4.
Underground in conduit - Type THHN/THWN, or XHHW 600 volts.

5.
Direct buried – Type UF or USE 600 volts.

6.
Reference other specification sections for alarm communications and other low-energy systems wiring.

Wire shall be solid for No. 10 and smaller and stranded for No. 8 AWG and larger.

C.  Colors for each phase and neutral shall be used consistently throughout each system.

The following color codes shall be used:
208Y/120 V SYSTEMS

OR 120/240 V SYSTEMS
480Y/277V. SYSTEMS
ith Tracer
D.
Wire and cable shall be factory color coded except on wires No. 6 and larger and where factory color is not available. Wires and cables shall be color-coded by a one- inch (1") wide band of colored tape or by coating a 3" band of waterproof lacquer. Marking shall be at each end of the cable and at each junction or pull box.

2.2
METAL CLAD (MC) & ARMORED CLAD (AC):
A.
MC cable may be used where allowed by code and authority having jurisdiction. It shall be listed for the environment it is installed in. MC cable shall confirm to requirements of NFPA 70 (NEC) type MC. MC cable shall be Southwire HCF MCAP Cable or approved equal.

C
AC cable may be  used only if  drawings specifically indicate it  is  acceptable. If acceptable, it may be used where allowed by code and authority having jurisdiction. AC cable shall conform to requirements of NFPA 70 (NEC) type AC. Cable shall be Southwire HCF AC Cable or approved equal.

D
Conductors shall be copper; insulation shall be rated 600V; insulation temperature rating shall be 60 degrees C for conductors smaller than 1/0 and shall be 75 degrees C for conductors 1/0 and larger.

E
Insulated green grounding conductor shall be provided as part of the cable assembly.

Metallic  sheath/armor/cladding shall  be  a  listed  continuous  grounding conductor redundant to the insulated grounding conductor.

F
MC and/or AC cable shall not be used within dialysis cabinets (in treatment room, isolation room, exam rooms, PD rooms, etc.) unless specifically allowed by authority having jurisdiction.

2.3
TERMINATIONS, SPLICES AND TAPS:
A.
Cable terminations, splices and taps for copper conductors shall be UL listed for the intended purpose.

B.
For bus terminations in distribution boards and panel boards, the termination shall be a manufactured compression lug with a NEMA standard bolthole pattern.

C.
Cable splices for cable larger than #6 AWG shall be made using compression but splice lugs.

D.
Cable taps shall be made using manufactured power splice block.

2.4
SUPPORTS:
A.
Supports for wiring in cabinets, panels, pull boxes, wire way and junction boxes shall

be nylon cable ties.

B.
Supports in vertical feeders shall be two-piece conduit type or flexible mesh pulling grip type.

PART 3. EXECUTION
3.1
CONDUCTOR SELECTION:
A.
The minimum size of wire shall be No. 12 AWG except as noted otherwise on the Drawings or specified herein. Branch circuit home runs over 100 feet from panel, measured  along  the  length  of  the  raceway,  shall  be  wired  with  No.  10  AWG minimum.
B.
The Drawings and Schedules generally indicate the number of wires in a conduit.

Where not shown on the drawings, provide the proper number of wires in each conduit to complete the entire electrical system.

C.
Where the conductor size is not indicated on plan, size the conductor per the over current device used up-stream.  Refer to NEC Article 310.  Ampacity rating shall be based on the temperature rating of the conductor used or the temperature rating of the termination lugs which ever is lower.

3.2
INSTALLATION:
A.
Route conductors through an approved Electrical Raceway.  Install conductors and pull wire into conduit only after conduits and outlet boxes are permanently in place.

B.
Run feeders and mains continuously without splice from load to line terminals and identify phases in each pull box and in the gutters of each switchboard and panel board in which they connect. Splices in feeders may be made only where designated on the Drawings or where specific prior approval is given.

C.
Neatly train, control and circuit wiring in cabinets, panels, pull boxes, wire ways, and junction boxes and tie with nylon cable ties.  Clamp or fasten control or circuit cabling in cabinets or other equipment with nylon cable clamps and mounting brackets.

D.
Install cable supports in vertical feeders and in boxes provided for the feeders where not terminated in electrical panels or equipment within code distances.

E.
Provide  a  wiring  color-coding  legend  at  each  over  current  protective  device enclosure.

F.         MC & AC type cable shall be secured to structure at intervals not to exceed 6’ for vertical runs, and shall be supported by structure at intervals not to exceed 6’ for horizontal runs. It shall be installed per the manufacturer’s written installation instructions. It shall be installed per code and authority having jurisdiction.

3.3
TERMINATIONS, SPLICES AND TAPS:
A.
Use hydraulic compression tool and manufacturer required die for compression lugs. B.
Spring connectors may by use for splicing No. 8 AWG or smaller conductors.

3.4
SUPPORTS:
A.
Install supports to hold conductors in place in each panel board, cabinet, pull box, junction box and wire-way.
B.
Install cable supports in vertical runs of conductors in cabinets and pull boxes.
END OF SECTION
PART 1. GENERAL
1.1
WORK INCLUDED:
Furnish labor, materials and equipment necessary to install wire connections and devices.
	1.2
	REFERENCE SECTIONS:
	

	
	General Requirements for Electrical Work

600-Volt Wires and Cables
	Section 16010

Section 16120

	1.3
	SUBMITTALS:
	


Submittals shall be in accordance with Section 16010 and Division 1. Submit copies of the manufacturer's specifications and catalog cut sheets for products to be used.

PART 2. PRODUCTS
2.1
MANUFACTURED PRODUCTS:
A.
CONNECTOR, COMPRESSION

For splicing and termination; 600 volt wiring; connectors for cable sized #8 AWG and larger shall be the long barrel type for double indentation.   Soldered connections shall not be permitted.

B.
CONNECTOR, 600 VOLT TWIST-ON
Spring insulated may be used for #14 through #10 gauge conductors. C.
CONNECTOR, 600 VOLT TERMINAL

Connector shall have two holes in the tongue for use on conductor sizes 250 kcmil or larger; not required for connections to the branch circuit breaker in electrical panels.

D.
INSULATION

Insulate any connection made with non-insulated connectors.   Provide sufficient amount of tape to equal wire insulation.  Half lap each layer.  Use UL listed electrical tape.

E.
GROUNDING CONNECTION

1.
Provide exothermic connection to ground rod and underground connection to the grounding systems.

2.
The exothermic welding system furnished under these specifications shall meet the applicable requirements of IEEE-80, Chapter 9.

3.
Two styles of exothermic connection shall be available:   One primarily for indoor and the other for outdoor application.

(a)
Exothermic connection to be used outdoors shall be suitable for exposure to the elements or direct burial.

(b)        Exothermic connection to be made in finished buildings or confined spaces shall use the double filtered, low smoke, low emission, process which is metallurgically equal to the above connection.

4.
Molds shall be made from material withstanding welding temperatures.  The molds shall bear permanent marking, indicating the name of the manufacturer, the mold model, the type and size of welding mixture compatible with the welding process, and the size of the conductor. The installer  is  prohibited from  using  a  mold  from  one  manufacturer with  a different manufacturer's welding mixture.

PART 3. EXECUTION
3.1
INSTALLATION:
A.
Splice 600 Volt conductors in junction boxes or at outlets only.  Splices, excluding those made with insulated wire nuts, shall be insulated with electrical tape or heat- shrink  tubing  to  a  level  equal  to  the  600-volt  rating  of  the  factory  insulated conductors.  Electrical connections utilizing lugs with threaded set screws and wire sizes  of  1/0  AWG  and  larger  shall  have  an  oxide  inhibitor  applied  to  prevent oxidation.

B.
Connection to electrically operated equipment is included in this contract, whether or not specifically mentioned.

END OF SECTION
PART 1. GENERAL
1.1
WORK INCLUDED:
A.
Furnish  and  install  junction  and  pull  boxes  where  indicated  or  necessary  for installation of the wiring systems.

B.
Secure prior approval from the owner’s representative for exposed locations of boxes not specifically located on the drawings.

1.2
REFERENCE SECTIONS:
General Provisions for Electrical Work
Section 16010

Supporting Devices
Section 16190

1.3
SUBMITTALS:
Submittals shall be in accordance with Section 16010 and Division 1.   Submit copies of the manufacturer’s specifications and catalog cut sheets for products to be used.

PART 2. PRODUCTS
2.1
MATERIALS:
A.
Junction and pull boxes shall be flush or surface type as indicated on the contract documents or as required to fit into the building construction.

B.
Junction and pull boxes installed in walls and ceiling spaces shall be code-gauge- galvanized steel with galvanized steel covers.

C.
Junction and pull boxes installed in floors shall be galvanized malleable cast iron with gasketed covers.

D.
Junction and pull boxes installed outdoors shall be weatherproof with watertight gasketed covers fastened with corrosion resistant screws.

E.
Except as otherwise indicated, boxes shall be not less than code requirements and their size shall be determined as follows:

1.
For straight pulls involving conductors of No. 6 or larger and for raceways of

1-1/4" and larger, the length shall be a minimum of 8 times the diameter of the largest raceway, and the width shall be three (3) times the diameter of the largest raceway plus the sum of the diameters of all other raceways in the same side of box or cabinet.

2.
For angle pulls or direction changes, the distance between any entering raceway and the opposite side of box shall be a minimum distance of six (6) times  the  diameter  of  the  largest  raceway  and  the  minimum  distance between raceway entries enclosing the same conductor shall not be less than 6 times the diameter of the larger raceway. Additional raceways in the same wall of the box shall require increase of these dimensions by the sum of the diameters of the added raceways. In no event shall any cabinet or box contain more than 20% of its' cross sectional area in conductors.   Where conductors cross a box, a maximum of nine (9) conductors may be laid

parallel without the use of a barrier or compartment.  Where junction or pull boxes involve dimensions over 36 inches on any side, conductors crossing such distances must be supported on approved racks or clamps in such a manner as to avoid greater unsupported spans of more than 36 inches. Where such boxes exceed 60 inches in any dimension, all conductors shall be so supported regardless of direction of travel.

PART 3. EXECUTION
3.1
INSTALLATION:
A.
Install junction and pull boxes in a neat workmanlike manner.

B.
Provide auxiliary conductor supports in large boxes per NEC Article 370  where conductors must be supported.

3.2
LABELING:
A.

Conductors  passing  through  boxes  containing  feeders  shall  be  marked  as  to phase/voltage and circuit numbers.

B.

Junction boxes for fire alarm, security and public address/communication shall be labeled as such.

C.
 Branch circuit junction boxes to be labeled with the panel and circuits(s) designation. D.
Essential system  (life  safety,  critical  and  equipment branches)  j-boxes  shall  be

painted to match existing color scheme established for the facility.
END OF SECTION
PART 1. GENERAL
1.1
WORK INCLUDED:
A.
Furnish and install outlet boxes where indicated or necessary for installation of the wiring systems.

1.2.1
REFERENCE SECTIONS:
General Provisions for Electrical Work
Section 16010

1.3
SUBMITTALS:
A.
Submit Manufacturers' specification data on each type of box and trim to be furnished to the job.

PART 2. PRODUCTS
2.1
MATERIALS:
A.
Outlet boxes shall be of one-piece or welded assembly construction.

B.
Multi-gang boxes for switches of different voltages shall be provided with interior barriers.

C.
Outlet boxes shall meet the following requirements:

1.
In dry wall, non concrete filled concrete block or similar masonry walls for single and two-gang outlets, Type 4S and 4SD pressed or welded steel boxes.

2.
In poured concrete, plaster and similar masonry walls, No. 4S and 4SD cast box.

3.
In concrete ceilings, 4” round or octagonal cast box.

4.
In other ceilings, Type 4/0 and 4/0D boxes.

5.
In poured concrete floors, cast iron, watertight, fully adjustable with threaded conduit openings, expandable cap to prevent ingress of concrete during pour with  interior  and  exterior  leveling  screws  to  permit  adjustment  to  meet finished floor.

D.
Exposed outlet boxes mounted in protected areas shall be a solid gang switch box with flat covers.  Boxes shall be of size and number or gang for device requirements except no box shall be smaller than 4" square.

E.
Outlet boxes exposed on exterior of buildings, flush in non-waterproofed walls below grade, or in wet locations shall be Type FS or FD threaded outlet cast boxes with suitable gasketed cast covers.

F.         Small junction boxes shall be the same, as device boxes except shall be provided with blank plates.

G.
Through-the-wall type boxes shall not be used.

PART 3. EXECUTION
3.1
INSTALLATION:
A.
Install and leave boxes in a neat, clean and workman like manner.  Set plaster rings to within 1/8" of the finished surface.

B.
Determine exact locations of outlets from the contract documents or at the site by the Owner.  Modify outlet locations from those shown on the contract documents to accommodate door swings or to fit other construction details without cost to the Owner.

C.
Unless noted otherwise in the contract documents or directed by the Architect at time of installation, place outlet boxes at the locations scaled from the floor plans and at the following heights to the center of box above the finished floor level:

1.         Wall Switches: 48" and immediately adjacent to strike side of door.

2.
Convenience Receptacles:
18" vertically oriented except 23" for electric water coolers.

3.
Convenience receptacles and telephone outlets above counter: 4” above backsplash or trim, horizontally mounted, when indicated above counter.

4.
Telephone and Data Outlets:
18" vertically oriented except 48" for wall phones.

5.         Wall mounted outlets for audio/visual equipment: 78" AFF.

D.
Where receptacles and telephone/data outlets are shown together, it is intended for them to be grouped as close together as possible.  The rough in of all back boxes shall be arranged to minimize horizontal distance between cover plates.

E.
Do  not  mount  boxes  on  opposite  sides  of  any  partition  or  wall  back-to-back.

Contractor  shall  maintain  a  minimum  of  1”  clearance  horizontally  in  dry-wall partitions.  Contractor shall maintain minimum 4” clearance horizontal for insulated walls.

END OF SECTION
PART 1. GENERAL
1.1
WORK INCLUDED:
A.
Furnish and install wiring devices and cover plates of the type and kind as hereinafter indicated in contract documents.

1.2
REFERENCE DOCUMENTS:
A.
The General Provisions for Electrical Work are hereby made a part of this section of the work. Refer to Section 16010.

1.3
SUBMITTALS:
A.
Submit complete manufacturer's specification data on each wiring device proposed to be furnished to the job.

1.4
QUALITY ASSURANCE:
A.
Each wiring device shall be of design, type and configuration established by NEMA Standards for the application used.

PART 2. PRODUCTS
2.1
MATERIALS:
A.
Devices shall be UL and CSA certified, listed NEMA Standard, and suitable for the service required for the intended use of the device in this installation.

B.
Where  devices  manufactured  by  Arrow  Hart,  Bryant,  Hubbell,  P  &  S,  Leviton, Walker/Wiremold, Thomas & Betts, Square D, or Sierra are named, only equivalent devices by the other of these manufacturers will be acceptable.  Unless otherwise indicated, devices shall be as follows:

1.
Devices shall be Hospital grade and red in color where connected to a critical hospital system.

2.
Wall Switches: 20 ampere, 120/277 volt AC, Federal Spec grade.

3.
Pilot Lighted Switches:   20 ampere, 120/277 volt AC, Federal Spec grade with red handle (glow when "on").

4.
Dimmer Switches:  20 amperes, 120/277 volt AC, Federal Spec grade, slide digital touch type with indicator lights.

5.
Convenience Outlets:  Duplex receptacles Federal Spec grade 20 ampere,

125 volt side and back wired with a pair of NEMA 5-20R Standard 3 contact grounded parallel slot contacts.   Ivory finish in light colored walls, brown finish in dark colored walls, or as designated by the Architect or Owner.

6.
Isolated Ground Receptacles:  NEMA 5-20R.  3 contact Grounded parallel slot contacts. Provide stainless steel cover plate.

7.
Ground  Fault  Circuit  Interrupter  Convenience  Outlets:
Side  wired  20

ampere, 120 volt with appropriate wall plate.

8.
Welding and special equipment outlets shall be furnished and installed to match the connecting plugs as provided by the Owner on specialized equipment.

9.
Manual Motor Starters: Overload heater sized to the motor nameplate rating.

10.
Flush Poke Through Floor Outlets:  20 ampere, 120 volt AC, double duplex power and telephone/data service and fire classification to match floor rating.

11.
Flush  Floor  Box:     Cast  iron,  semi-adjustable,  concrete  tight  for  flush assemblies.   Box shall have separate compartment for power, telephone, and data.  Telephone and data compartments shall have a 1” conduit under floor to above the nearest accessible ceiling space.   Box shall have brass cover plates unless noted otherwise.

12.
Other receptacles: Other receptacles shall be of type and characteristics and NEMA configuration to provide service as indicated for the special service as required.

C.
COVERPLATES:
1.
General:  Opening in Plates shall properly fit the wiring Devices associated with the outlets.  Plates shall overlap outlet box edges for installation over finished room surfaces and shall be the non-over hanging type to fit condulet boxes used with exposed conduit runs. All plates shall be type 302 stainless steel cover plates with matching screws unless otherwise noted.

2.
Future  or  abandoned outlet:    Smooth blank  cover  plates  with  matching screws.
PART 3. EXECUTION
3.1
INSTALLATION:
A.
Each device shall be suitable for the type of service for which it is installed.  Devices indicated adjacent to each other shall be in the same box and set under a common plate.  Suitable barriers shall be provided in the box for separation of each device from adjacent devices where required by code.

B.
Install suitable cover plate on wiring devices.

C.
Device colors shall be Ivory unless selected and installed to match the decor of the occupancy and other standard colors as set forth elsewhere in these contract documents or as selected by the Owner.  Other colors shall be provided when so directed by the Owner.  All devices connected to a critical Hospital system shall be red.

D.
Wire all  devices with  proper polarity and  suitably ground.   Provide green head grounds screw and 6-inch pigtail in boxes. Connect to green wire circuit ground.

E.
Install separate isolated ground from isolated ground receptacles to panel board isolated ground bus.   Isolated ground shall not be connected to green wire circuit ground.

END OF SECTION
PART 1. GENERAL
1.1
WORK INCLUDED:
A.
Furnish and  install all  necessary hangers, supports, bases  and  connections for properly installing all electrical equipment and materials.

1.2
REFERENCE DOCUMENTS:
A.
The General Provisions for Electrical Work are hereby made a part of this Section of the work. Refer to Section 16010.

PART 2. PRODUCTS
2.1
MATERIALS:
A.
Provide hot-dipped galvanized malleable iron one-hole pipe straps, beam clamps, or hang-on-steel rod hangers for single runs of conduit to be fastened to the structure. Rod hangers shall be selected for weight supported but shall not be smaller than No.

8.

B.
Rod hangers and adjustable "J" pipe hangers shall be equal to Kindorf Type C-149 for conduits.   Conduits two inches (2") and smaller may be fastened with  pipe hangers equal to Kindorf Type 6H.

C.
Caddy spring steel clamps and hangers and steel one-hole snap straps may be used in lieu of above to fasten single runs of conduit up to one inch (1") size to steel structures and support rods where this conduit is run within the ceiling space.

D.
Continuous channel inserts or trapeze hangers made of steel framing channel and fastened with single bolt channel pipe straps shall be provided to support multiple runs of conduit and other raceways.

E.
Galvanized U-bolts or Kindorf C-210 riser pipe clamps on channel iron bearing plates at intervals of at least one clamp per joint shall be provided for support of vertical runs of conduits of more than twelve feet (12").

F.         Suitable angle iron or framing channel supports shall be used to support all panel boards, cabinets, and junction and pull boxes.  Where indicated as not mounted to the building structure.

PART 3. EXECUTION
3.1
INSTALLATION:
A.
Securely fasten and support conduits and raceways of all types and all electrical boxes, devices, and equipment from the main building structure except as specifically indicated otherwise. Support conduits within three feet (3') of each end of each bend, of each termination and at intervals along the run that will maintain true raceway alignment, without sag or deformation either during pull-in of conductors or after conductors are in place. On exposed raceways, provide supports at a minimum of six feet (6') on centers and on each side of each bend. Vertical conduits shall be supported at not more than 10' on center in addition to the above.

B.
Maintain horizontal and vertical alignment of raceways so as not to adversely affect the building structure in strength or appearance.  Cable, strap, or wire hangers or fasteners shall not be used.

C.
Place  conduits  running exposed on  and  adjacent  to  walls  after  wall  surface is installed and on spacers to allow wall to be painted after conduit is installed.

D.
Support cabinets and boxes to the floor and to the structure above independent of all raceways entering the boxes.  Structural walls or columns may be used to support these cabinets or boxes only after specific approval is given.

E.
Fasten  cabinets,  boxes,  panel  boards,  disconnects,  motor  controls  and  similar devices indicated other than at walls on channel iron racks mounted to floor and structure above. Three-fourths inch (3/4") thick plywood backboards painted to match the equipment finish may be used as a part of the rack.

F.         Support outlet boxes and junction boxes 100 cubic inches and smaller as specified for raceways. Locate outlet and junction boxes above accessible ceilings so they will not interfere with the installation of a lay-in type lighting fixture in any space in the ceiling.

G.
All plenum rated cable required to be installed under this contract shall be supported by bridle rings, J-hooks, and/or C/D rings on five (5) foot centers.

H.
Rust inhibits all supports by galvanizing or other approved means.  Supports shall be job rust inhibited at all cuts, breaks, welds, or other points where rust inhibitor coating is broken.

END OF SECTION
PART 1.  GENERAL
1.1
WORK INCLUDED:
A.
Coordinate electrical service with utility company and pay all fees.

B.         Furnish and install a complete system of wiring in conduit from the utility company pad mounted transformer to the main switchboard inside the building or main disconnect outside the building. Furnish and install a complete system or wiring in conduit from emergency generator to transfer switch as required.

C.         Furnish and install a cast in place concrete transformer pad per utility company criteria.

D.
Furnish and install a complete system of empty conduit for telephone and cable TV

as required.

1.2
REFERENCE DOCUMENTS:
A.
The General provisions for electrical work are hereby made a part of this section of the work. Refer to Section 16010.

B.
Specification Section 16110 and Section 16120 are hereby made a part of this

Section of work.

1.3
SUBMITTALS:
A.
Submit as built record drawings locating underground conduits by location and depth with reference to the building and the property lines.

PART 2.  EXECUTION
2.1
INSTALLATION:
A.
Electrical Contractor to obtain from each utility company specific detailed instructions, sketches, drawings and documents illustrating the application of their services to the project.

B.
All necessary excavation and backfill shall be accomplished by each Trade under their phase of the work.  All such work shall be included regardless of the type of materials encountered in excavation.

C.
All trenches shall be excavated to the required depths for proper slope of pipes.  The depth of cover shall be as specified herein after.  Trenches shall be not less than 12" wider than the outside diameter of the raceways to be laid therein.  The bottoms of the trenches shall be tamped hard and graded to secure maximum fall.
Should rock be encountered, it shall be excavated to a depth of 6" below the bottom of  the  raceways  and  shall  be  backfilled  to  the  proper  grade  with  pea  gravel thoroughly tamped.  Raceways laid in trenches dug in fill shall be supported down to load bearing, undisturbed soil.  After the raceways have been tested, inspected and approved by the inspecting authorities, the trenches shall be backfilled.

D.
The trenches shall be carefully backfilled with pea gravel to a depth of 6" above the top  of  the  raceway.   The  next  layer  and  subsequent layers of  backfill may be

excavated materials if of earth, loam, sand or gravel free of large clods and with no rocks larger than 1-1/2" in diameter.  Backfill shall be installed in layers 12" deep, adequately tamped and wetted down or flushed before the second layer of earth is laid in place.  This additional material required for backfilling shall be furnished and any excess material required for backfilling shall be furnished and any excess material and debris shall be removed from the site.  Any special backfill material shall be provided as hereinafter specified or shown on the drawings.

E.
All excavating and backfilling shall be done in a manner so as not to disturb adjacent structures and shoring required shall be furnished and installed.

F.         Trenches for raceways inside the building shall be properly excavated, following in general the procedures set up for exterior raceways.  Where floors are to be poured, trenches shall be backfilled, tamped and settled with water.  Where no flooring is to be installed, trenches shall be backfilled to form a level grade.

G.
All  surplus  materials  removed  in  these  trenching  operations  shall  be  properly disposed of.

H.
Service laterals shall be installed with not less than thirty-six inches (36") minimum cover, and concrete encased under driveways, parking lots, and other areas subject to vehicular traffic.

I.
Underground raceways shall be installed within a separate excavation from gas, sewer, and water lines.  Electrical raceways may share the same trench providing twelve-inch (12") separation is maintained between power and telephone.

J.
Schedule 40 PVC raceway is approved for underground services however, rigid steel galvanized sleeves shall be provided where raceways cross under roadways or driveways. Minimum raceway cover beneath roadways and driveways shall be thirty- six inches. (36").

K.
Conductors for power shall run continuous without weld, splice, or joint from the utility transformer secondary bushings to the utility metering cabinet adjacent to the electrical room.

L.
At raceway termination at the telephone board furnish and install a conduit sealing bushing sized to the cable to prevent entrance of moisture. OZ Type CSB or equal.

M.
At  service  termination  at  the  transformer  secondary furnish  and  install  suitable connectors sized to the cable.

N.
Underground installation shall be in accordance with Article 300-5 National Electrical

Code.

O.
Not less than eight feet of coiled conductor shall be furnished at the transformer bushing for termination by the Utility Company.   The Electrical Contractor shall furnish the cable connectors for each conductor per Utility Company Standards.

P.
Transformer pad shall meet all utility company requirements.  Additionally, concrete for pad shall have a compressive strength of 3,000 psi @ 28 days, must be air entrained, and must be reinforced with a minimum of #5 reinforcing bars at 12” on center each direction.

PART 3. INSPECTION AND TEST
A.
Prior to backfilling operations, the underground installation shall be inspected and approved by the local inspection authority and by the utility company affected.

B.
Electrical Contractor shall secure a certificate of satisfactory acceptance from the utility.

C.
Backfill in accordance with provisions as herein above specified.

END OF SECTION
PART 1. GENERAL
1.1
SECTION INCLUDES:
A.
Main Switchboard - Furnish and install the Service Entrance switchboard(s) as herein specified and shown on the associated electrical drawings.

B.
Distribution Switchboard -  Furnish and  install the  Distribution Switchboard(s) as herein specified and shown on the associated electrical drawings.

1.2
RELATED SECTIONS:
A.
Drawings   and   General   Provisions   of   the   contract,   including   general   and supplementary conditions and Division 1 Specification Sections, apply to this section.

1.3
REFERENCES:
The switchboard(s) and overcurrent protection devices referenced herein are designed and manufactured according to the following appropriate specifications.

A.
ANSI/NFPA 70 - National Electrical Code (NEC).

B.
NEMA AB 1 _ Molded Case Circuit Breakers and Molded Case Switches. C.
NEMA KS 1 - Enclosed Switches.

D.
NEMA PB 2 - Dead front Distribution Switchboards, File E8681

E.
NEMA PB 2.1 - Proper Handling, Installation, Operation and Maintenance of Dead front Switchboards Rated 600 Volts or less.

F.
NEMA PB 2.2 - Application Guide for Ground Fault Protective Devices for Equipment.

1.4
SUBMITTALS:
A.
Shop  Drawings  shall  indicate  front  and  side  enclosure  elevations  with  overall dimensions shown; conduit entrance locations and requirements; nameplate legends; wiring diagrams; one-line diagrams showing main and branch current ratings and short circuit ratings; equipment schedule; and switchboard instrument details.

1.5
QUALIFICATIONS:
A.
Listing and labeling:  Provide switchboard assemblies specified in this section that are listed and labeled as defined in the national Electrical Code Article 100.

B.
Furnish products listed by Underwriters Laboratories Incorporated and in accordance with standards listed in Article 1.3 - References.

C.
The manufacturing facility shall be registered by Underwriters Laboratories inc. to the

International Organization for Standardization ISO 9002 series Standards for quality.

1.6
DELIVERY, STORAGE, AND HANDLING:
A.
Each switchboard section shall be delivered in individual shipping splits for ease of handling.  They shall be individually wrapped for protection and mounted on shipping skids.

B.
Inspect and report concealed damage to carrier within their required time period.

C.
Store in a clean, dry space.  Maintain factory protection and/or provide and additional heavy canvas or heavy plastic cover to protect structure from dirt, water, construction debris, and traffic. Where applicable, provide adequate heating within enclosures to prevent condensation.

D.
Handle in accordance with NEMA PB 2.1 and manufacturer's written instructions. Lift only by lifting means provided for this express purpose.  Handle carefully to avoid damage to switchboard internal components, enclosure, and finish.

1.7
PROJECT CONDITIONS:
A.
Verify dimensions by field measurements.

B.
Determine  suitable  path  for  moving  switchboard  into  place  considering  project condition.

1.8
MAINTENANCE MATERIALS:
A.
Provide  one  (1)  set  of  installation  and  maintenance  instructions  with  each switchboard. Instructions are to be easily identified and affixed within the incoming or main section of the line-up.

1.9
WARRANTY:
A.
Manufacturer shall  warrant equipment to  be  free  from  defects  in  materials  and workmanship for the lesser of one (1) year from date of installation or eighteen (18) months from date of purchase.

PART 2. PRODUCTS
2.1
MANUFACTURERS:
A.
Shall be Square D Company, Siemens, G.E., Culter Hammer.

B.
Substitutions must be submitted in writing three (5) days prior to original bid date with supporting documentation demonstrating that the alternate manufacturer conforms to all aspects of the specifications herein.

2.2
MANUFACTURED UNITS:
A.
Front-Connected,  Front-Accessible  Switchboard:    Fixed  or  Panel-mounted  main device as required, panel-mounted branches, and sections rear aligned.

1.
Main Device 2000 amps or larger: Individually fixed mounted.
2.
Main Device less than 2000 amps: Panel mounted.

3.
Branch Devices: Panel mounted.

B.
Ratings:
Provide nominal system  voltage, continuous main-bus amperage, and short-circuit current ratings as indicated.

C.
Nominal System Voltage: 480/277V, 60 Hz. D.
Main-Bus Continuous: As indicated.

2.3
FABRICATION AND FEATURES:
A.
Enclosure: Steel; NEMA 250, Type 1, Indoor.

B.
Enclosure Finish for Indoor Units:  Factory-applied finish in manufacturer’s standard gray finish over a rust inhibiting primer on treated metal surface.

C.
Barriers: Between adjacent switchboard sections.

D.
Insulation and isolation for main and vertical buses of feeder sections.

E.
Bus Transition and Incoming Line Pull Sections:   Matched and aligned with basic switchboard.

F.
Hinged Front Panels: Allow access to breaker, and blank compartments.

G.
Buses and Connections: 3 phase, 4 wire, except as otherwise indicated. Features as follows:

1.
Phase  and  Neutral-Bus  Material:     Hard-drawn  copper  of  98  percent conductivity with feeder circuit-breaker line connections.

2.
Load Terminals: Silver-plated copper bus extensions equipped with pressure connectors for outgoing circuit conductors.

3.
Ground Bus:  ¼ by 2 inch minimum size, drawn temper copper of 98 percent conductivity; equipped with pressure connectors for feeder and branch circuit ground conductors.   For busway feeders, extend insulated equipment grounding cable to busway ground connection and support cable at intervals in vertical run.

4.
Contact Surfaces of Buses: Silver plated.

5.
Main Phase Buses, Neutral Buses, and Equipment Ground Buses:  Uniform capacity the entire length of the switchboard main and distribution sections. Provide for future extensions from both ends.

6.
Isolation Barrier Access Provisions: Permit checking bus bolt tightness.

7.
Neutral Buses:  100 percent of the ampacity of the phase buses, except as indicated, and equipped with approved pressure connectors for outgoing circuit neutral cables.   Bus extensions for busway feeder neutral bus is braced.

2.4
OVERCURRENT PROTECTIVE DEVICES:
A.
Enclosed, Molded-Case Circuit Breaker: NEMA AB 1, handle lockable:
	
	1.
	Characteristics:  Ampere ratings below 2000 amps, frame size, trip rating, number of poles, and auxiliary devices as indicated and interrupting capacity rating to meet available fault current.

	
	2.
	Application Listing:    Appropriate for application, including switching fluorescent lighting loads or heating, air-conditioning, and refrigerating equipment.

	
	3.
	Circuit Breakers, 200 A and Larger:  Trip units interchangeable within frame size.

	
	4.
	Circuit  Breakers,  400  A  and  Larger:
Field-adjustable  short-time  and continuous current settings.

	
	5.
	Lugs:  Mechanical lugs and power-distribution connectors for number, size and material of conductors indicated.

	
	6.
	Shunt Trip: Where indicated.

	B.
	En
	closed, Insulated-Case Circuit Breaker: Fully rated, encased power circuit breaker:

	
	1.
	Characteristics:  2000 amperes and larger, frame size, trip rating, number of poles and auxiliary devices as indicated and interrupting capacity rating to meet available fault current.

	
	2.
	Features: Include the following:

	
	a.
2-step stored-energy closing

	
	b.
Microprocessor-based trip units with interchangeable rating plug and selectable I-squared-t response.

	
	c.
LED trip indicators

	
	d.
Remote trip indication and control

	
	e.
Undervoltage trip


3.
Control Voltage: 125 V, ac.

4.
Lugs:  Mechanical lugs and power-distribution connectors for number, size and material of conductors indicated.

C.
Future Devices:   Where indicated, equip compartments with  mounting brackets, supports, bus connections, and appurtenances designed for overcurrent protective device types and ampere ratings indicated.

2.5
INSTRUMENTATION:
A.
Multifunction Digital Metering Monitor: Microprocessor-based unit suitable for 3- or 4- wire systems and with the following features:

1.
Switch  selectable  digital  display  of  the  following  values  with  maximum accuracy tolerances as indicated:

a.
Phase Currents, Each Phase: Plus or minus 1 percent.

b.
Phase-to-Phase Voltages, 3 Phase: Plus or minus 1 percent. c.
Phase-to-Neutral Voltages, 3 Phase: Plus or minus 1 percent. d.
Megawatts: Plus or minus 2 percent.

e.
Megavars: Plus or minus 2 percent.

f.
Power Factor: Plus or minus 2 percent. g.
Frequency: Plus or minus 0.5 percent.

h.
Megawatt  Demand:
Plus  or  minus  2  percent;  demand  interval programmable from 5 to 60 minutes.

i.
Accumulated Energy, Megawatt Hours:   Plus or minus 2 percent.

Accumulated values unaffected by power outages up to 72 hours.

2.
Mounting:  Display and control unit flush or semiflush mounted in instrument compartment door.

2.6
CONTROL POWER:
A.
Control Circuits:  120 V, supplied through secondary disconnect devices from control power transformer.

B.
Control Power Fuses:  Primary and secondary fuses for current-limiting and overload protection of transformer and fuses for protection of control circuits.

C.
Control Wiring:
Factory installed, complete with bundling, lacing and protection.

Provide flexible conductors for No. 8 AWG and smaller, for conductors across hinges, and for conductors for interconnections between shipping units.

2.7
IDENTIFICATION:
A.
Nameplates and label products are specified in Division 16 Section “Basic Electrical

Materials and Methods”.

B.
Mimic  Bus:     Continuously  integrated  mimic  bus  factory  applied  to  front  of switchboard.  Arrange  in  single-line  diagram  format,  using  symbols  and  lettered designations consistent with approved final mimic-bus diagram.  Coordinate mimic- bus segments with devices in switchboard sections to which applied.  Produce a concise visual presentation of principal switchboard components and connections.

1.
Medium:   Painted graphics in approved color contrasting with equipment factory-finish background to represent bus and components, complete with lettered designations.

PART 3 EXECUTION
3.1
INSPECTION:
A.
Examine area to receive switchboard to provide adequate clearance for switchboard installation.

B.
Check that concrete pads are level and fee of irregularities. C.
Start work only after unsatisfactory conditions are corrected.

3.2
INSTALLATION:
A.
Install  switchboard  I  accordance  with  manufacturer's  written  guidelines,  NEMA PB2.1, the NEC, and local codes.

B.
Support switchboards on concrete housekeeping bases, 4-inch nominal thickness.

3.3
FIELD QUALITY CONTROL:
A.
Inspect completed installation for physical damage, proper alignment, anchorage, and grounding.

B.
Measure, using a Megger, the insulation resistance of each bus section phase-to- phase and phase-to ground for one minute each, at minimum test voltage of 1000

VDC; minimum acceptable value for insulation resistance is 1 megohms. NOTE: Refer to manufacturer's literature for specific testing procedures.

C.
Check tightness of accessible bolted bus joints using calibrated torque wrench per manufacturer's recommended torque values.

D.
Provide the services of a qualified independent testing agency to perform specified acceptance testing.

E.
Test ground fault systems by operating push-to-test button.

3.4
ADJUSTING:
A.
Adjust all operating mechanisms for free mechanical movement per manufacturer's specifications.

B.
Adjust circuit breaker trip and time delay settings to values [indicated.] [as instructed by the Architect/engineer.]

3.5
CLEANING:
A.
Touch up scratched or marred surfaces to match original finish

END OF SECTION
PART 1. GENERAL
1.1
SCOPE OF WORK:
A.
Furnish labor, materials, equipment and incidentals necessary to install a complete grounding system. Work and shall include the following systems:

1.
Power system grounding.

2.
Communication system grounding.

3.
Electrical equipment and raceway grounding and bonding.

1.2
RELATED SECTIONS:
A.
Section 16010 – General Provisions for Electrical Work
B.
Section 16120 – Wire and Cable

C.
Section 16670 - Lightning Protection Systems

1.3
SUBMITTALS:
A.
General:  Submit each item in this Article according to the Conditions of the Contract and Division 1 Specification Sections.

B.
Product  Data  for  grounding  rods,  connectors  and  connection  materials,  and grounding fittings.

C.
Qualification data for firms and persons specified in “Quality Assurance” Article to demonstrate their capabilities and experience.   Include lists of completed projects with project names and addresses, names and addresses of architects and owners, and other information specified.

D.
Field tests and observation reports certified by the testing organization and indicating and interpreting the test reports for compliance with performance requirements.

1.4
QUALITY ASSURANCE:
A.
Testing Agency Qualifications: A “Nationally Recognized Testing Laboratory” (NRTL) as defined in OSHA Regulation 1910.7, or full member company of the InterNational Electrical Testing Association (NETA).

1.
Testing Agency Field Supervision:  Use persons currently certified by NETA or the National Institute of Certification in Engineering Technologies to supervise on-site testing specified in Part 3.

B.
Comply with NFPA 70. C.
Comply with UL 467.

D.
Listing and Labeling:  Provide products specified in this Section that are listed and labeled.

1.
The Terms “Listed” and “Labeled”:  As defined in the National Electrical Coe, Article 100.

PART 2. PRODUCTS
2.1
MANUFACTURERS:
A.
Manufacturers: Subject to compliance with requirements, provide products by one of the following:

1.
Apache Grounding: Nashville Wire Products.

2.
Boggs; H.L. Boggs & Co.

3.
Chance: A.B. Chance Co.

4.
Erico Inc.; Electrical Products Groug.

5.
Ideal Industries, Inc.

6.
Kearney.

7.
O-Z/Gedney Co.

8.
Raco, Inc.

9.
Thomas & Betts, Electrical.

2.2
GROUNDING AND BONDING PRODUCTS:
A.
Governing Requirements: Where types, sizes, ratings, and quantities indicated are in excess of National Electrical Code (NEC) requirements, the more stringent requirements and the greater size, rating, and quantity indications govern.

2.3
WIRE AND CABLE GROUNDING CONDUCTORS:
A.
Comply with Division 16 Section “Wires and Cables.”   Conform to NEC Table 8, except as otherwise indicated, for conductor properties, including insulation.

B.
Equipment Grounding Conductors: Insulated with green color insulation. C.
Grounding-Electrode conductors: Stranded cable.

D.
Underground Conductors: Bare, tinned, stranded, except as otherwise indicated. E.
Bare Copper Conductors: conform to the following:

1.
Solid Conductors: ASTM B 3.

2.
Assembly of Stranded Conductors: ASTM B 8.

3.
Tinned Conductors: ASTM B 33.

2.4
MISCELLANEOUS CONDUCTORS:
A.
Grounding Bus: Bare, annealed-copper bars of rectangular cross section.

B.
Braided Bonding Jumpers:   Copper tape, braided No. 30 AWG bare copper wire, terminated with copper ferrules.

C.
Bonding Straps: Soft copper, 0.05 inch thick and 2 inches wide, except as indicated.

2.5
CONNECTOR PRODUCTS:
A.
Pressure Connectors: High-conductivity-plated units. B.
Bolted Clamps: Heavy-duty type.

C.
Exothermic-Welded   Connections:      Provided   in   kit   form   and   selected   per manufacturer’s written instructions for specific types, sizes, and combinations of conductors and connected items.

2.6
GROUNDING ELECTRODES AND TEST WELLS:
A.
Grounding Rods: Copper-clad steel.

1.
Size: ¾ inch by 120 inches.

B.
Plate Electrodes:  Copper, square or rectangular shape.  Minimum 0.10 inches thick, size as indicated.

C.
Test Wells:   Fabricate from 15-inch long, square-cut sections of 8-inch diameter, Schedule 80, PVC pipe.

PART 3. EXECUTION
3.1
APPLICATION:
A.
Equipment Grounding Conductors:   Comply with NEC Article 250 for types, sizes, and quantities of  equipment grounding conductors, except where specific types, larger sizes, or more conductors than required by NEC are indicated.

1.
Install equipment grounding conductor with circuit conductors of the items below in addition to the required by Code:

a.         Feeders and branch circuits.

b.         Single-phase motor or appliance branch circuits. c.          Three-phase motor or appliance branch circuits. d.         Flexible raceway runs.

e.         Armored and metal-clad cable runs.

2.
Computer Outlet Circuits:  Install separate equipment grounding conductor in branch circuit runs from computer area power panels or power-distribution units.

3.
Isolated  Grounding-Receptacle  Circuits:      Install  a   separate  insulated equipment-grounding conductor connected to the receptacle-grounding terminal.  Isolate grounding conductor from raceway and from panel board grounding terminals.   Terminate at the equipment grounding-conductor terminal of the applicable derived system or service, except as otherwise indicated.

4.
Nonmetallic  Raceways:     Install  an  equipment-grounding  conductor  in nonmetallic raceways unless they are designated for telephone or data cables.

5.
Air-Duct Equipment Circuits:   Install an equipment-grounding conductor to duct-mounted electrical devices operating at 120 V and above, including air cleaners and heaters. Bond conductor to each unit and to air duct.

6.
Water Heater, Heat-Tracing, and Antifrost Heater Circuits; Install a separate equipment-grounding conductor to each electric water heater, heat-tracing assembly, and  antifrost heating cable.    Bond conductor to  heater units, piping, connected equipment, and components.

B.
Signal and Communication Systems:   For telephone, alarm, voice and data, and other communications systems, provide a No. 4 AWG minimum insulated grounding conductor in raceway from grounding-electrode system to each service location, terminal cabinet, wiring closet, and central equipment location.

1.
Service and Central Equipment Locations and Wiring Closets:   Terminate grounding conductor on a ¼-by-2-by-12-inch grounding bus.

2.
Terminal Cabinets:   Terminate grounding conductor on cabinet grounding terminal.

C.
Separately Derived Systems:  Where NEC requires grounding, ground according to

NEC Paragraph 250-26.

D.
Connections to Lightning Protection System:  Bond grounding conductors, including grounding-conductor conduits, to lightning protection down conductors or lightning protection grounding conductor in compliance with NEPA70.

E.
Common Ground Bonding with Lightning Protection System:   Bond electric power system ground directly to lightning protection system grounding conductor at closest point to electric service grounding electrode.  Use bonding conductor sized same as system grounding conductor and install in conduit.

3.2
INSTALLATION:
A.
General:  Ground electrical systems and equipment according to NEC requirements, except where Drawings or Specifications exceed NEC requirements.

B.
Grounding Rods:  Locate a minimum of 1-rod length from each other and at least the same distance from any other grounding electrode.

1.
Drive until tops are 2 inches below finished floor final grade, except as otherwise indicated.

2.
Interconnect with grounding-electrode conductors.   Use exothermic welds, except at test wells and as otherwise indicated.  Make these connections without damaging copper coating or exposing steel.

C.
Grounding Conductors:   Route along the shortest and straightest paths possible, except as otherwise indicated. Avoid obstructing access or placing conductors where they may be subjected to strain, impact, or damage.

D.
Underground Grounding Conductors: Use bare copper wire.  Bury at least 24 inches below grade.

E.
Metal Water Service Pipe:  Provide insulated copper grounding conductors, sized as indicated, in conduit, from building’s main service equipment, or grounding bus, to main metal water service entrances to building.  Connect grounding conductors to main metal water service pipes by grounding-clamp connectors.  Where a dielectric main water fitting is installed, connect grounding conductor to street side of fitting. Do not install a grounding jumper across dielectric fittings.   Bond grounding- conductor conduit to conductor at each end.

F.         Water Meter Piping:  Use braided-type bonding jumpers to electrically bypass water meters. Connect to pipe with grounding-clamp connectors.

G.
Bond interior metal piping systems and metal air ducts to equipment grounding conductors of associated pumps, fans, blowers, electric heaters, and air cleaners. Use braded-type bonding straps.

H.
Test Wells:  One for each driven grounding electrode, except as otherwise indicated.

Set top of well flush with finished grade or floor.
Fill with 1-inch-maximum-size crushed stone or gravel.

I.
Ufer Ground (Concrete-Encased Grounding Electrode):  Fabricate according to NEC Paragraph 250-50 (c), using a minimum of 20 feet of bare copper conductor not smaller than No. 4 AWG.  Where base of concrete foundations is less than 20 feet in length, coil excess conductor within base of concrete foundation.  Bond grounding conductor to reinforcing steel to at least 4 locations, and to anchor bolts.   Extend grounding conductor below grade and connect to building grounding grid or to a grounding electrode external to concrete.

3.3
CONNECTIONS:
A.
General:    Make  connections  so  possibility  of  galvanic  action  or  electrolysis  is minimized. Select connectors, connection hardware, conductors, and connection methods so metal is direct contact will be galvanically compatible.

1.
Use electroplated or hot-tin-coated materials to assure high conductivity and to make contact points closer in order of galvanic series.

2.
Make connections with clean, bare metal at points of contact.

3.
Make  aluminum-to-steel  connections  with  stainless-steel  separators  and mechanical clamps.

4.
Make  aluminum-to-galvanized  steel  connections  with  tin-plated  copper jumpers and mechanical clamps.

5.
Coat and seal connections having dissimilar metals with inert material to prevent future penetration of moisture to contact surfaces.

B.
Exothermic-Welded Connections:   Use for connections to structural steel and for underground connections, except those at test wells.   Comply with manufacturers written instructions.   Welds that are puffed up or that show convex surfaces indications improper cleaning are not acceptable.

C.
Equipment Grounding-Wire Terminations:  for No. 8 AWG and larger, use pressure- type grounding lugs.   No. 10 AWG and smaller grounding conductors may be terminated with winged pressure-type connectors.

D.
Noncontact Metal Raceway Terminations:   Where metallic raceways terminate at metal housings without mechanical and electrical connection to housing, terminate each conduit with a grounding bushing.   Connect grounding bushings with a bare grounding conductor to grounding bus or terminal in housing.   Bond electrically noncontinuous conduits at both entrances and exits with grounding bushings and bare grounding conductors, except as otherwise indicated.

E.
Connections at Test Wells:   Use compression-type connectors on conductors and make bolted-and clamped-type connections between conductors and grounding rods.

F.         Tighten  screws  and  bolts  for  grounding  and  bonding  connectors  and  terminals according to manufacturer’s published torque-tightening values.   Where these requirements are not available, use those specified in UL 486A and UL 486B.

G.
Compression-Type Connections:  Use hydraulic compression tools to provide correct circumferential pressure for compression connectors.    Use tools and dies recommended by manufacturer of connectors.  Provide embossing die code or other standard method to make a visible indication that a connector has been adequately compressed on grounding conductor.

D
C.
Grounding System:  Ground pad-mounted equipment and noncurrent-carrying metal items associated with substations by connecting them to underground cable and grounding electrodes.

3.5
FIELD QUALITY CONTROL:
A.
Independent Testing Agency:  Engage an independent electrical testing organization to perform tests described below.

B.
Tests:  Subject the completed grounding system to a megger test at each location where a maximum ground-resistance level is specified, at service disconnect enclosure grounding terminal, and at ground test wells.  Measure ground resistance not less than 2 full days after the last trace of precipitation, and without the soil being moistened by any means other than natural drainage or seepage and without chemical treatment or other artificial means of reducing natural ground resistance. Perform tests by the 2-point method according to IEEEE 81.

C.
Maximum grounding to resistance values are as follows:

1.
Equipment Rated 500 kVA and less: 10 ohms.

2.
Equipment Rated 500 to 1000 kVA: 5 ohms.

3.
Equipment Rated More than 1000 kVA: 3 ohms.

4.
Pad-Mounted Equipment: 5 ohms.
5.
Manhole Ground: 10 ohms.

D.
Excessive  Ground  Resistance:    Where  resistance  to  ground  exceeds  specified values, notify Owner promptly and include recommendations to reduce ground resistance and to accomplish recommended work.

E.
Report:    Prepare  test  reports,  certified  by  the  testing  organization,  of  ground resistance at each test location.   Include observations of weather and other phenomena that may affect test results.  Describe measures taken to improve test results.

END OF SECTION
PART 1. GENERAL
1.1
RELATED DOCUMENTS:
A.
Requirements of the following Division 16 sections apply to this Section:

1.
General Provisions for Electrical Work

2.
Fuses

1.2
SUMMARY:
A.
This Section includes overcurrent protective devices (OCPDs) rated 600 V and below and switching devices commonly used with them.

B.
Panelboards   and   Switchboards:   Application,   installation,   and   other   related requirements for overcurrent protective device installation in distribution equipment are specified in other Division 16 sections.

1.3
DEFINITIONS:
A.
Overcurrent Protective Device (OCPD): A device operative on excessive current that causes and maintains the interruption of power in the circuit it protects.

B.
Ampere-Squared-Seconds: An expression of available thermal energy resulting from current flow. With regard to current-limiting fuses and circuit breakers, the ampere- squared-seconds during fault current interruption represents the energy allowed to flow before the fuse or breaker interrupts the fault current within its current limiting range.

1.4
SUBMITTALS:
A.
General:  Submit  the  following  according to  the  Conditions  of  the  Contract  and

Division 1 Specification Sections.

B.
Product data for switches, circuit breakers and accessories, specified in this Section, including descriptive data and time-current for all protective devices and let-through current curves for those with current limiting characteristics. Include coordination charts and tables and related data.

1.5
QUALITY ASSURANCE:
A.
Electrical Component Standard:
Components and  installation shall comply with

NFPA 70 “National Electrical Code.”

B.
Listing and Labeling: Provide products specified in this Section that are listed and labeled.

1.
The Terms “Listed” and “Labeled”: As defined in the “National Electrical

Code,” Article 100.
PART 2. PRODUCTS
2.1
MANUFACTURERS:
A.
Manufacturers: Subject to compliance with requirements, provide fuses by one of the following or approved equal:

1.
Molded-Case Circuit Breakers:

a.
General Electric Co. b.
Siemans-ITE Co.

c.
Square D Co.

d.
Westinghouse Electric Corp.

2.
Combination Circuit Breaker and Ground Fault Trip:

a.
Electrical Distribution and Control; General Electric Co. b.
Siemens Energy & Automation, Inc.

c.
Square D Co.

d.
Westinghouse Electric Corp.

B.
Once a selection has been made, that manufacturer’s product shall be required throughout.

2.2
OVERCURRENT PROTECTIVE DEVICES (OCPDS), GENERAL:
A.
General:  Provide OCPDs in indicated types, as integral components of panelboards and also as individually enclosed and mounted single units.

B.
General:  Provide OCPDs in indicated types, as integral components of panelboards and switchboards; and also as individually enclosed and mounted single units.

C.
Enclosures: NEMA 250 Enclosures for Electrical Equipment (1,000 Volts Maximum). D.
Ratings:   Systems shall be fully rated: Series ratings shall not be incorporated to

meet short-circuit requirements.

2.3
FUSES:
A.
Fuses are specified in Section 16476.

2.4
MOLDED-CASE CIRCUIT BREAKERS:
A.
General: UL 489, “Molded Case Circuit Breakers and Circuit Breaker Enclosures,”

and NEMA AB 1, “Molded Case Circuit Breakers.”

B.
Construction: Bolt-on type, except breakers 225-ampere frame size and larger may be  plug-in type  if  held  in  place by positive locking device requiring mechanical release for removal.

C.
Characteristics: Indicated frame size, trip rating, number of poles, and a short-circuit interrupting capacity rating of 10,000 amperes symmetrical for 208/120 volt system and 14,000 amperes symmetrical for 280/277 volt system, unless a greater rating is indicated.

D.
Tripping Device: Quick-make, quick-break toggle mechanism with inverse-time delay and instantaneous overcurrent trip protection for each pole.

E.
Combination Circuit Breakers and Ground Fault Circuit Interrupters: UI 943 “Ground Fault Circuit Interrupters,” arranged for sensing and tripping for ground fault current in addition to overcurrent and short-circuit current. Provide features as follows:

1.
Match features and module size of panelboard breakers and provide clear identification of ground fault trip function.

2.
Trip Setting for Ground Fault:  4 to 6 milliamperes, listed and labeled as a

Class A, Type 1 device.

2.5
ENCLOSED CIRCUIT BREAKERS:
A.
Enclosed Molded-Case circuit Breaker: NEMA AB-1, handle lockable with two (2)

padlocks.

B.
Characteristics: Frame size, trip rating, number of poles, and auxiliary devices as indicated; interrupting capacity rating to meet available fault current, 10,000 symmetrical rms amperes minimum; with appropriate application listing when used for switching fluorescent lighting loads or heating, air conditioning, and refrigeration equipment.

C.
Interchangeable  Trips:     Circuit  breakers,  200  amperes  and  larger,  trip  units interchangeable within frame size. Settings.

D.
Field-Adjustable Trips:   Circuit breakers, 400 amperes and larger, with adjustable short time and continuous current settings.

E.
Molded-Case Switch:   Where indicated, molded-case circuit breaker without trip units.

F.         Lugs:   Mechanical lugs and power-distribution connectors for number, size, and material of conductors indicated.

2.6
OCPD ACCESSORIES:
A.
Shunt-Trip Devices for Circuit Breakers:   Where indicated, arrange to trip breaker from an external source of power through a control switch or relay contacts.  Voltage shall be 120 volts, 60 Hz.

PART 3. EXECUTION
3.1
INSTALLATION:
A.
OCPDs in distribution equipment shall be factory installed.

B.
Install enclosed switches and enclosed circuit breakers in locations as indicated, according to manufacturer’s written instructions.

C.
Install enclosed switches and enclosed circuit breakers level and plumb.

3.2
IDENTIFICATION:
A.
Identify components in accordance with Division 16 Section General Provisions for

Electrical Work.

3.3
CONTROL WIRING INSTALLATION:
A.
Install wiring between OCPDs and control/indication devices as specified in Division

16 Section “Wires and Cables” for hard wired connections.

3.4
CONNECTIONS:
A.
Check connectors, terminals, bus joints, and mountings for tightness.  Tighten field- connected connectors and terminals, including screws and bolts, in accordance with equipment manufacturer’s published torque tightening values. Where manufacturer’s torquing requirements are not indicated, tighten connectors and terminals to comply with tightening torques specified in UL and UL 486B.

3.5
GROUNDING:
A.
Provide equipment grounding connections for individually mounted OCPD units as indicated or as required by NEC. Tighten connectors to comply with tightening torques specified in UL Standard 486A to assure permanent and effective grounding.

3.6
FIELD QUALITY CONTROL:
A.
Schedule visual and mechanical inspections and electrical tests with at least one week’s advance notification.

B.
Pretesting:  Upon  completing  installation  of  the  system,  perform  the  following preparations for test:

1.
Make insulation resistance tests of OCPD buses, components, and supply, feeder, and control circuits.

2.
Make continuity tests of circuits.

C.
Visual and  mechanical inspection: Include the following inspections and relation work.

1.
Overcurrent-Protective-Device Ratings and Settings: Verify indicated ratings and settings to be appropriate for final system arrangement and parameters.

2.
Inspect for defects and physical damage, NRTL labeling, and nameplate compliance with current single line diagram.

3.
Exercise and perform operational tests of all mechanical components and other  operable  devices  in  accordance  with  manufacturer’s  instruction manual.

4.
Check tightness of electrical connections of OCPDs with calibrated torque wrench. Refer to manufacturer’s instructions for proper torque values.

5.
Clean OCPDs using manufacturer’s approved methods and materials.

6.
Verify installation of proper fuse types and ratings in fusible OCPDs.

D,
Retest: Correct deficiencies identified by tests and observations. Verify by the system tests that specified requirements are met.

3.7
CLEANING:
A.
Upon completion of installation, inspect OCPDs. Remove paint splatters and other spots, dirt, and debris. Touch up scratches and mars of finish to match original finish.

3.8
DEMONSTRATION:
A.
Training:   Arrange   and   pay   for   the   services   of   factory-authorized   service representatives to demonstrate OCPDs and train Owner’s maintenance personnel.

B.
Conduct a minimum of one half day of training in operation and maintenance as specified in Division 1 Section “Project Closeout” of these specifications. Include both classroom training and hands-on equipment operation and maintenance procedures. Schedule a minimum of 4 hours training.

C.
Schedule training with at least seven days’ advance notification.

3.8
COMMISSIONING:
A.
Infrared Scanning: After Substantial Completion, but not more than 2 months after Final Acceptance, perform and infrared scan of OCPDs including their line and load connections, fuses, and fuse clips. Also scan OCPD contact structures where accessible to a portable scanner. Include individual OCPDs and those installed in switchboards, panelboards, and motor control centers.

B.
Instrument: Use an infrared scanning device designed to measure temperature or detect significant deviations from normal values. Provide documentation of device calibrations.

C.
Record  of  Infrared  Scanning:  Prepare  a  certified  report  identifying  all  OCPDs checked and describing results of scanning. Include notation of deficiencies detected, remedial action taken, and rescanning observations after remedial action.

END OF SECTION
PART 1. GENERAL
1.1
WORK INCLUDED:
A.
Furnish and install lighting fixtures, lamps, and accessories for lighting outlets in accordance with the drawings.  Furnish and install a lighting fixture of the same type as indicated for areas of similar usage wherever the type designation is omitted on the drawings.

1.2
REFERENCE DOCUMENTS:
A.
Specifications:
1.
Section 16010 – General Provisions for Electrical Work.

2.
Section 16120 – Wire and Cable 600 volts and under. B.
Other Standards:

1.
ANSI C82.11

2.
ANSI C62.41

3.
FCC Part 18

4.
NFPA-70 (National Electrical Code)

1.3
SUBMITTAL:
A.
Submit  adequately  descriptive  data  including  published  catalog  data  or  shop drawings for each type listing of lighting fixture for review prior to purchases or installation.

B.
If a substitute for a fixture specified is proposed, submits photographs, laboratory test data, photometrics, and option/quality matrix comparing products demonstrate that the proposed substitute is an acceptable equal to the specified fixture.  Rejection of an offered substitute shall not be basis for work delay or extra compensation.

1.4
QUALITY ASSURANCE:
A.
Each lighting fixture shall bear the Underwriters' Label indicating the fixture is suitable for the application and installation location.

PART 2. PRODUCTS
2.1
APPROVED MANUFACTURERS:
A.
Inclusion in the Acceptable Manufacturer’s list does not indicate pre-approval of specific manufacturer’s products. Vendors must comply with this specification and be able to show compliance with the intent of application, photometrics, and quality of the fixtures listed in the fixture schedule.

B.
The lighting fixtures shall be as noted on drawings and as manufactured by one of the following manufacturers or their affiliated companies:

1.
Lightolier

2.
Lithonia
3.
Columbia

2.2
LIGHTING FIXTURES:
A.
Lighting fixtures shall be of the type, manufacturer, and construction as indicated in the Lighting Fixture Schedule.

B.
Each fixture shall be complete with all proper components and accessories.

C.
Recessed incandescent fixtures for ceilings that have insulation shall be Type IC.

D.
Surface  mounted  fluorescent  fixtures  shall  have  spacers  to  achieve  required separation from low density ceilings construction.

2.3
LAMPS:
A.
Lamps shall be energy saving and suitable for the lighting fixture installed and in accordance with the schedules and shall be manufactured by General Electric, Sylvania, or North American Phillips Corporation.

B.
Incandescent lamps shall be general service inside frosted type except as listed for specific application.

C.
Fluorescent lamps shall be 3500K with a minimum CRI of 82 unless otherwise noted for color, energy savings, or special duty.

D.
Other lamps shall be as specifically listed and be for the duty, lighting quality and application selected.

2.4
BALLASTS:
A.
Unless otherwise noted, all ballasts shall be electronic, High Power Factor, with less than 10% total harmonic distortion.

B.
Each lighting fixture shall be equipped with a ballast in accordance with the operating requirements of the lighting fixture.  Each ballast shall be UL listed and carry a UL label for the lighting fixture and installation specified.  Ballasts shall be manufactured by Advance, Sylvania, GE, Jefferson, or Universal.

C.
Fluorescent ballasts shall be CBM certified, high power factor type and sound rated for the lowest rating available for the application.  Ballasts for lamps rated 430 ma and below shall be soundrating "A". Each ballast shall have the sound rating listed thereon.  Ballasts shall be Premium Class P for those types where the requirements have been established. Other ballasts, where indicated, shall be energy saving.

D.
Electronic fluorescent ballasts shall be by physically interchangeable with a standard core/coil electromagnetic ballast or shall be specifically designed and constructed to operate T8 fluorescent lamps or compact fluorescent lamps as scheduled on the plans.

version).

2.
Electronic ballasts shall be designed to support a sustained short to ground or open circuit of any output leads without damage to the ballast.

3.
Case temperatures shall not exceed temperatures set forth in ANSI C82.11.

4.
Ballasts shall operate at both 50 Hz and 60 Hz frequencies.

5.
Electronic ballasts shall meet:

a.
Requirements of  Federal  Communication Commission Rules  and

Regulations Part 18.
b.
ANSI C82.11.

c.
ANSI C62.41 CRT A for harmonic distortion. d.
Shall contain no PCBs.

E.
Dimming Ballasts for fluorescent lamps shall also meet the following:

1.
Minimum dimming range of lumen output with no visible flicker.

LAM P 
RANGE
T-8
100% - 1% T-5
100% - 5%
T-4
100% - 10% PLT
100% - 20%

2.
Total harmonic distortion < 15%.

3.
Lamp current crest factor < 1.7.

4.
Power Factor > 0.95.

5.
Ballast defaults to full on upon loss of control signal.

F.         Other Gaseous discharge lamp ballasts shall be high power factor constant wattage type.  Ballasts for interior mounted fixtures shall be fully enclosed in a metal housing, which is filled with thermosetting sound absorbing and encapsulating material.  The interior ballast shall, on recessed fixtures, be mounted separate from the reflector and socket but shall be removable without tools through the fixture ceiling opening. Each  ballast  shall  be  provided  with  a  line  disconnecting  device  and  thermal protection.

2.5
ACCESSORIES:
A.
Recessed lighting fixtures for mounting in lay-in type ceilings shall be provided with tee clamp lock-in supports when it is acceptable to support the fixtures from the tees.

B.
Recessed fixtures shall be provided with required plaster frames.
required for the particular installations in this project.

D.
Lighting  fixtures  indicated  to  have  integral  battery,  charger  and  inverter  from emergency light shall have equipment specially designed for and installed in the fixture.  Units shall be furnished with integral test indicator and 90-minute illumination capability. Units for fluorescent lamps shall be have minimum of 1100 Lumen output.

E.
Lenses for 2x2 and 2x4 lensed troffers shall be 0.125” Prismatic Acrylic unless otherwise noted.

PART 3. EXECUTION
3.1
FIXTURES:
A.
Each lighting fixture shall be carefully installed in accordance with the manufacturer's directions and to fit the general construction of the walls, ceilings or other areas where the fixture is indicated.  Refer to reflected ceiling plans, elevations and other details for the exact locations of fixtures. Where those details or other instructions do not indicate lighting fixture locations, position the fixtures proportionally in spaces using the arrangement indicated on the electrical drawings plus center, parallel and space the lighting fixtures and rows of fixtures on and with general construction lines.

B.
Install recessed lighting fixtures in accordance with the lighting fixture manufacturer's instructions for the application. Install above ceiling junction boxes to provide ready access through the ceiling opening. Install hangers to support fixtures independent of suspended ceilings unless the ceiling is specifically designed to support the fixture. Above-ceiling insulation materials are prohibited to be within 3" of recessed lighting fixtures, unless fixture is IC rated.

C.
Mount surface lighting fixtures to the ceiling in accordance with the lighting fixture manufacturer's instructions.  Provide through-ceiling-to-structure-above supports for each lighting fixture mounted on suspended ceiling unless the ceiling is specifically designed to support the lighting fixture.  Narrow channel or box-mounted lighting fixtures on tee-bar type ceilings shall be connected through outlet boxes centered above the fixture and supported squarely on the tees.  Provide auxiliary above-ceiling supports for the ceiling where tees must be cut.

D.
Securely  anchor  bracket  mounted  fixtures  to  maintain  vertical  and  horizontal alignment. Ensure that mounting devices are concealed.

E.
Furnish and install a plaster frame for each recessed fixture as required by the type of building construction. Furnish and install hangers, bolts, or other devices required to properly and adequately support each lighting fixture from the structure.  Fixtures may be supported from the suspended ceiling where specific ally permitted by the construction specified in other Divisions of Work.

F.
Pole Mounted fixtures shall be true and plumb.

3.2
LAMPS:
A.
Each fixture shall be equipped with a set of new lamps of the size and type specified, and left in a condition such that there is a new lamp in each receptacle in each fixture upon completion and acceptance of the work.

B.
Lamps used in dimming circuits shall be burned in at full brightness for 100 hours prior to dimming operation.

C.
Use  permanent  fixtures  with  final  lamps  to  allow  final  touch-up  painting  to  be performed under completed building light. Permanent fixtures used for other temporary lighting shall have the lamps so used removed and not be reused for final lamping of the job.   Specific approval by the Owner shall be obtained for time of installation of the final complement of lamps.

D.
Replace lamps that fail or have blackened ends during the period of touch-up.

E.
Metal halide lamps shall be burned in for 100 hours continuously prior to switching operations.

3.3
TESTING, CLEANING, AIMING AND ADJUSTING:
A.
Each fixture shall be placed in proper operating condition, equipped with the proper lamp and properly fitted and adjusted to aim, focus, and physically work in the spaces and construction where installed.  Fixtures shall be left clean of all dust, dirt, grease and other foreign materials.  Reflectors and lenses shall be clean and undamaged. Trims, finishes, and housings shall fit together and to the building construction and show no evidence of damage, handling, and misalignment.

B.
Exterior lights with adjustable mountings shall be adjusted under the direction of the owner’s representative at night no earlier than 30 minutes after sunset.

3.4
ATTIC STOCK:
A.
Provide unused lamps to Owner for future replacements as follows:

LAM P 
QUANTITY
Incandescent (each type/size)
10%, Minimum 5, no Maximum Fluorescent (each type/size)
10%, Minimum 1 case, Maximum 2 cases Metal Halide (each type/size)
10%, Minimum 1, Maximum 1 case

3.5
SUPPORT:
A.
Support lay in type fixtures independently from the ceiling support system.

B.
Other fixtures shall be securely attached to the structure in accordance with building codes and manufacturer’s instructions.

END OF SECTION









5.  List gifts if aggregate value of the gifts received from person named in number 3 exceeds $250.  List gifts received during the 12-month period (described by Section 176.003(a)(2)(B), Local Government Code) by the local government officer or family member of the officer from the person named in number 3 that in the aggregate exceed $250 in value.





6.  Affidavit.  Signature of local government officer.
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15.�
Flo�
r Drains, Roof Drains:�
�
�
a.�
Josam�
�
�
b.�
Jay R. Smith�
�
�
c.�
Wade�
�
�
d.�
Zurn�
�






Phase A�
Black�
Brown�
�
Phase B	Red	Orange�
�
Phase C	Blue (Orange high leg)	Yellow�
�
Neutral	White	Gray�
�
Ground	Green	Green�
�
Isolated Ground	Green with Tracer	Green w�
�
Switch Legs	Yellow with Tracer Phase�
�





















3.4�
H.











UN�
Moisture Protection:   Where insulated grounding conductors are connected to grounding rods of grounding buses, insulate entire area of connection and seal against moisture penetration of insulation and cable.





ERGROUND DISTRIBUTION SYSTEM GROUNDING:�
�
�



A.�



Manholes and Handholes:  Install a driven grounding rod close to wall and set rod depth so 4 inches will extend above finished floor.   Where necessary, install grounding rod before manhole is placed and provide a No. 1/0 AWG bare, tinned- copper conductor from grounding rod into manhole through a waterproof sleeve in manhole wall.  Protect grounding rods passing through concrete floor with a double wrapping of pressure sensitive tape or heat shrunk insulating sleeve from 2 inches above to 6 inches below concrete.�
�
�



B.�



Connections to  Manhole  Components:    Connect  exposed  metal  parts,  such  as inserts, cable racks, pulling irons, ladders, and cable shields within each manhole or handhole, to grounding rod or grounding conductor. Make connections with minimum No. 4 AWG stranded, hard drawn copper wire.  Train conductors plumb or level around corners and fasten to manhole walls.  Connect to cable armor and cable shields as recommended by manufacturer of splicing and terminations kits.�
�









