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SECTION 00100 - ADVERTISEMENT FOR BIDS 

 

 

DATE: March 12, 2010 

 

PROJECT: Troy School District 

Athens High School 
Media Center – Selective Demolition 

and Electrical Upgrade 

TSD Bid No. 9650 

Troy, Michigan 

 

OWNER: Troy School District 

4400 Livernois 

Troy, Michigan 48098 

 

ENGINEERING/ 

TECHNOLOGY  

DESIGNER: 

Integrated Design Solutions, LLC 

Architecture, Engineering, Interiors & Technology 

888 W. Big Beaver, Suite 200 

Troy, MI  48084 

(248) 823-2100 

(248) 823-2200 fax 

 

  

BIDS RECEIVED: Until 3:00 pm local time on March 30, 2010, the Owner will receive sealed Bids for the 

work as set forth in the Bidding Documents at: 

  

 Troy School District 

Purchasing Department 
1140 Rankin 

Troy, Michigan  48083 

 

ATTN:  Frank Lams 

 Purchasing Supervisor 

 

All bids will be publicly opened and read aloud at 3:01 pm, March 30, 2010.  A bid tabulation summary will be 

available. 

 

The Bidding Documents will be on file on and after March 12, 2010, and may be examined at the following 

locations during regular business hours, Monday through Friday. 

 

World Wide Web: Troy School District   

 Specifications Only:  http://www.troy.k12.mi.us/purchasing/items_out_for_bid.htm 

 
The offices of: Integrated Design Solutions, LLC, 888 W. Big Beaver, Suite 200, Troy, MI 48084, (248) 823-2100 

 Construction Association of Michigan, 43636 Woodward Ave., Bloomfield Hills, MI 48302, (248) 972-1000 

 McGraw Hill Construction, 20475 Woodingham Dr., Detroit, MI  48221, (313) 342-6449 

  

The Architect will furnish one (1) set of documents to the bidders at a $50 refundable deposit. 

 

A recommended pre-bid conference is scheduled for March 23, 2010, at 3:00 p.m. local time.  All Bidders are 

responsible for attendance at the pre-bid conference.  Bidders shall meet in the Main Office at Troy School District 

Athens High School, 4333 John R, Troy, Michigan  48098. 
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Immediately following the pre-bid conference, the Owner will make available the school building for Bidders to 

examine site and local conditions. 

 

Each Bid shall be accompanied by a Bid Security in the form of a certified check, cashier's check, money order or 

bid bond made payable to Troy School District in an amount not less than five percent (5%) of the base bid as a Bid 

guarantee. 
 

The successful Bidder shall provide a Performance Bond and a Labor and Material Payment Bond covering the 

faithful performance of the Contract and payment of all obligations arising thereunder, each in the amount of one 

hundred percent (100%) of the contract amount.  The cost of such bonds shall be included in the Bid. 

 

The bid security of Bidders under consideration will be returned immediately after execution of the Contract by the 

Owner.  The amount of the bid security shall be forfeited to the Owner if the successful Bidder fails to enter into a 

contract and furnish required bonds and insurance certificates within ten (10) days after award of Contract. 

 

Withdrawal of any Bid is prohibited for a period of sixty (60) days after the actual date of the opening thereof. 

 

Each Bidder agrees to waive any claim it has or may have with the Owner, the Engineering Consultant, and their 

respective employees, arising out of or in connection with the administration, evaluation, or recommendation of 

any bid. 

 

The Owner reserves the right to reject any or all Bids, either in whole or in part, to reject a Bid not accompanied by 

the required bid security or by other data required by the Bidding Documents or to reject a Bid which is any way 

incomplete or irregular and to waive informality and irregularity in the bids and in the bidding. 

 

The Owner reserves the right to accept Alternates in any order or combination and to determine the low Bidder on 

the basis of the sum of the base bid and the Alternates accepted. 

 
 

END OF ADVERTISEMENT FOR BIDS 
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SECTION 00200 - INSTRUCTIONS TO BIDDERS 

1. DEFINITIONS 

A. Bidding Documents include the Bidding Requirements and the proposed Contract Documents.  

The Bidding Requirements consist of the Advertisement for Bids, Instruction to Bidders, the Bid Form 

and other bidding and contract forms.  The proposed Contract Documents consist of the form of 

an Agreement between Owner and Contractor, General and Supplementary Conditions of the 

Contract, Specifications, Drawings and Addenda issued prior to execution of the Contract. 

B. Addenda are written or graphic instruments issued by the Architect prior to the execution of the 

Contract, which modify or interpret the Bidding Documents by additions, deletions, clarifications 

or corrections. 

C. A Bidder is a person or entity who submits a Bid. 

D. A Bid is a complete and properly signed proposal to do the work for the sums stipulated therein 

submitted in accordance with the Bidding Documents. 

E. The Base Bid is the amount stated in the Bid for which the Bidder offers to perform the work as 

described in the Bidding Documents as the base, to which work may be added to or deleted 

from, for the amounts stated in the Alternates. 

F. An Alternate is an amount stated in the Bid Form to be added to or deducted from the amount 

of the Base Bid if the described Alternate is accepted. 

G. A Unit Price is an amount stated in the Bid as a price per unit of measurement for materials, 

equipment or services or a portion of the work as described in the Bidding Documents. 

2. SECURING BIDDING DOCUMENTS 

A. Bidding is by public advertisement and invitation.  Copies of the Bidding Documents may be 

obtained from Integrated Design Solutions, LLC, upon conditions set forth in the Advertisement for 

Bids. 

B. Only complete sets of Bidding Documents will be furnished.  The Owner or Architect assumes no 

responsibility for errors or misinterpretations resulting from use of incomplete sets of Bidding 

Documents. 

C. All copies of the Bidding Documents received for bidding purposes shall be returned in usable 

condition within ten (10) days of receipt of bids.  Incomplete bidding documents or bidding 

documents returned later than ten (10) days after receipt of bids will result in a forfeiture of the 

Bidder’s deposit. 

D. Bidding Documents remain the property of the Architect. 

3. PREPARATION AND SUBMISSION OF BIDS 

A. Bids shall be submitted on forms bound in the Project Manual of the Bidding Documents. 

B. All blanks on the Bid Form must be filled in by typewriter or by hand in ink. 
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C. Amounts shall be expressed in both words and figures.  In case of a discrepancy the amount 

stated in words shall govern. 

D. Alterations by erasure or interlineations must be initialed by the Bidder. 

E. All Alternates must be bid.  If no change in the Base Bid is required, enter “No Change.” 

F. Submit the Bid, along with the bid security and any other documents required to be submitted 

with the Bid, to the Owner, and deliver to the address given in the Advertisement for Bids on or 

before the day and hour set for receipt of the Bids. 

1. Enclose each Bid in a sealed opaque envelope bearing the title of the work ATHENS HIGH 

SCHOOL, MEDIA CENTER-SELECTIVE DEMOLITION AND ELECTRICAL UPGRADE, TSD Bid No. 

9650, the name of the Bidder, and the date and hour of the Bid opening, with the notation 

“SEALED BID ENCLOSED”. 

2. Do not change the wording of the Bid Form, and do not add words to, or delete words 

from the Bid Form. 

3. Unauthorized conditions, limitations, or provisions attached to the Bid will be cause for 

rejection of the Bid. 

4. Submit only duplicate signed copies of the Bid.  Clearly distinguish the original bid from the 

duplicated copies of the bid. 

5. It is the sole responsibility of the Bidder to see that his bid is received on time. 

6. Telephonic, telegraphic, facsimile (fax), or e-mail Bids or telephonic, telegraphic, facsimile 

(fax) or e-mail modification of a Bid will not be considered. 

7. Bids received after the time fixed for receiving them will not be considered and will be 

returned to the Bidder unopened. 

8. Properly identified Bids received on time will be publicly opened and read aloud.  A bid 

tabulation summary will be available. 

9. The “FAMILIAL DISCLOSURE STATEMENT” found in the bid form must be completed. 

G. The Bidder in submitting a Bid represents that: 

1. The Bidder has read and understands the Bidding Documents, including the Drawings, 

Specifications and other proposed Contract Documents. 

2. The Bid is made in compliance with the Bidding Documents. 

3. The Bidder has visited the site of the Work and become informed as to existing conditions 

and limitations under which the Work is to be performed and included in their Bid a sum to 

cover the cost necessary to perform the Work as set forth in the Bidding Documents.  No 

allowance will be made to a Bidder because of a lack of such examination or knowledge. 

4. The Bid is based upon materials, equipment and systems required by the Bidding 

Documents without exception and without substitutions. 

4. FAMILIAL DISCLOSURE STATEMENT 

A. Each Bid shall be accompanied by the Familial Disclosure Statement in compliance with 

MCL.380.1267.  The Bid proposal must be accompanied by a sworn and notarized statement 

disclosing Familial Relationship that exists between the Bidder or any employee of the Bidder and 

any member of the Board of Education of the School District, or the Superintendent of the School 

District.  The School District will not consider a Bid Proposal that does not include this sworn and 

notarized Disclosure Statement. 
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5. BID SECURITY AND BONDS 

A. Each bid shall be accompanied by a certified check, cashier's check, money order or bid bond 

made payable to Troy School District in an amount not less than five percent (5%) of the Base Bid 

as a proposal guarantee.  Bid Bond shall be provided by a company licensed to do business in 

the State of Michigan. 

B. The successful Bidder shall provide a Performance Bond and a Labor and Material Payment 

Bond, covering the faithful performance of the Contract and payment of all obligations arising 

there under, each in the amount of one hundred percent (100%) of the contract amount.  Bonds 

shall be provided by a company licensed to do business in the State of Michigan.  The cost of 

such bonds shall be included in the Bid. 

C. The Bidder shall deliver the required bonds to the Owner not later than three days following the 

date of execution of the Contract.  If the Work is to be commenced prior thereto in response to a 

letter of intent, the Bidder shall, prior to commencement of the Work, submit evidence 

satisfactory to the Owner that such bonds will be furnished and delivered in accordance with this 

paragraph. 

D. Should the Bidder refuse to enter into a Contract or fail to furnish such bonds, the amount of the 

bid security shall be forfeited to the Owner as liquidated damages, not as a penalty. 

E. The Owner will have the right to retain the bid security of Bidders to whom an award is being 

considered until either the Contract has been executed and bonds have been furnished or the 

specified time has elapsed so that the Bid may be withdrawn or all Bids have been rejected. 

6. MODIFICATIONS AND WITHDRAWAL OF BIDS 

A. A Bidder may not modify, withdraw or cancel a Bid, for a period of sixty (60) days following the 

time and date designated for receipt of Bids, and by submitting a Bid each Bidder shall so agree. 

B. A Bidder may withdraw their Bid, either personally or by written request, at any time prior to the 

scheduled time for receipt of bids.  A withdrawn Bid may be resubmitted up to the date and time 

designated for receipt of Bids. 

C. Prior to the time and date for receipt of Bids, a Bidder may modify a Bid by notice to the party 

receiving Bids, at the place designated for receipt of Bids.  Such notice shall be in writing over the 

signature of the Bidder.  Written notice and the signature of the Bidder shall be received, and 

date and time stamped by the receiving party on or before the date and time set for receipt of 

Bids.  A change shall be worded as not to reveal the amount of the original Bid. 

7. CONSIDERATION OF BIDS 

A. The Owner reserves the right to reject any or all Bids submitted either in whole or part, to reject a 

bid not accompanied by the required Bid security or by other data required by the Bidding 

Documents or to reject a Bid which is any way incomplete or irregular and to waive informality 

and irregularity in the Bids and in the Bidding. 

B. The Owner reserves the right to accept alternates in any order or combination and to determine 

the low Bidder on the basis of the sum of the Base Bid and the alternates accepted and to make 

the awards that the Owner determines are in its best interest.  The decision of the Owner is final 

and not subject to appeal.   
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C. The Owner reserves the right to negotiate with any Bidder without rebidding the project in whole 

or in part. 

8. EXECUTION OF AGREEMENT 

A. The successful Bidder will be required to execute AIA Abbreviated Standard Form of Agreement 

between Owner and Contractor, AIA Document A107-2007 in conjunction with the 

Supplementary Conditions and additional conditions as defined within Specification Section 

00800.  The contract documents will be available for review and signatures within seven (7) days 

of contract award.  The owner will issue an owner’s Purchase Order for the owner’s accounting 

purposes only. 

B. The Bidder to whom the Contract is awarded shall, within five (5) calendar days after notice of 

award and receipt of Agreement forms from the Owner, sign and deliver required copies to the 

Owner. 

C. At or prior to delivery of the signed Agreement, the Bidder to whom the Contract is awarded shall 

deliver to the Owner those Certificates of Insurance required by the Owner. 

D. The Owner shall approve Bonds and Certificates of Insurance and any required state or local 

permits before the successful Bidder may proceed with the Work.  Failure or refusal to provide 

Bonds or Certificates of Insurance or required permits in a form satisfactory to the Owner shall 

subject the successful Bidder to loss of time from the allowable construction period equal to the 

time of delay in furnishing the required material. 

E. After award of the Contract and prior to the first payment request, the Bidder to whom the 

Contract is awarded shall deliver to the Owner a schedule of values. 

9. INTERPRETATION OF CONTRACT DOCUMENTS PRIOR TO BIDDING 

A. Bidders shall study and compare the Bidding Documents with each other, shall examine the site 

and local conditions by appointment with Owner and if in doubt as to the true meaning of any 

part of the Bidding Documents, or finds discrepancies, inconsistencies, ambiguities or errors in or 

omissions from any part of the Bidding Documents, the Bidder may submit to the Architect a 

written request for interpretation thereof.  The person submitting the request shall be responsible 

for its prompt delivery. 

Bids Documents Available: March 12, 2010 

Pre-bid Conference and Site Visit: March 23, 2010, 3:00 pm 

Deadline for RFI Submissions: March 26, 2010, 12:00 pm 

Deadline for RFI Responses and Addenda: March 26, 2010, 4:00 pm 

 

Bids Due: March 30, 2010, 3:00 pm 

Bid Opening: March 30, 2010, 3:01 pm 

 

Post Bid Interviews: April 1, 2010 

 

Bid Award: April 20, 2010 

 Board of Education Meeting 
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B. Interpretation, correction or changes to the proposed Contract Documents will be made only by 

Addendum.  Explanations, interpretations, corrections or changes of the Bidding Documents by 

any other method will not be binding. 

10. ADDENDA/RESPONSES TO RFI’S 

A. Addenda and responses to RFI’s will be posted on the TSD website and plan houses listed on the 

Advertisement for Bids. 

B. Copies of Addenda will be made available for inspection wherever Bidding Documents are on 

file. 

C. Addenda will be issued no later than four (4) days prior to the date for receipt of Bids, except an 

Addendum withdrawing the request for Bids or one which postpones the date for receipt of Bids. 

D. Each Bidder shall ascertain prior to submitting his bid that he has received all Addenda issued 

and shall acknowledge their receipt on the Bid Form. 

E. Each Bidder shall be responsible for compliance with all issued Addenda. 

11. SUBSTITUTIONS 

A. No substitutions will be considered prior to receipt of Bids, unless a written request for approval 

has been received by the Architect at least ten (10) days prior to the date for receipt of Bids.  

Such request for substitutions shall include the name of the material or equipment for which it is to 

be substituted and a complete description of the proposed substitution including drawings, 

performance and test data, samples and other information necessary for an evaluation.  A 

statement setting forth changes in other materials, equipment or other portions of the Work shall 

be included.  The burden of proof of the merit of the proposed substitution is upon the proposer.  

The Architect’s decision of approval or disapproval of a proposed substitution shall be final. 

B. If the Architect approves a proposed substitution prior to receipt of Bids, such approval will be set 

forth in an Addendum. 

C. No substitutions will be considered after Contract award unless specifically provided for in the 

Contract Documents. 

12. TAXES 

A. For the purposes of this bid, the Troy School District is tax exempt.  Do not include Federal, State or 

local taxes in the Bid.  The Owner’s federal and state tax exempt number is B38.600.3099. Usage 

taxes shall be included in the base bid price. 

13. PERMITS AND FEES 

A. All Bids shall include costs of all applicable permits and fees. 

14. TIME OF COMPLETION 

A. The Bidder, if awarded the Contract, agrees to complete the Work on or before the Contract 

Completion Date stated in the Bid Form. 
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15. EQUAL OPPORTUNITY 

A. The Contractor and the Contractor’s Subcontractors shall not discriminate against any employee 

or applicant for employment because of race, religion, color, sex or national origin.  The 

Contractor shall take steps to insure that applicants are employed, and that employees are 

treated during employment without regard to their race, religion, color, sex or national origin.  

Such action shall include, but not be limited to, the following: employment, upgrading, demotion 

or transfer; recruitment or recruitment advertising; layoff or termination; rates of pay or other forms 

of compensation; and selection for training, including apprenticeship.  The Contractor agrees to 

post in conspicuous places, available to employees and applicants for employment, notices 

setting forth the policies of non-discrimination. 

B. The Contractor and the Contractor’s Subcontractors shall, in all solicitations or advertisements for 

employees placed by them or on their behalf; state that all qualified applicants will receive 

consideration for employment without regard to race, religion, color, sex or national origin. 

16. PREVAILING WAGE LAW 

A. Prevailing wage rates apply to this project. 

B. The wages and fringe benefits to be paid to each class of worker shall not be less than the wage 

and fringe benefit rates prevailing in the locality in which the work is to be performed, in 

accordance with Act 166 of the State of Michigan Public Acts of 1965 as amended. 

17. POST BID INFORMATION 

A. Bidders to whom Contract award is under consideration shall submit to the Engineer, upon 

request, a properly executed AIA Document A305, Contractor’s Qualification Statement. 

END OF SECTION 00200 
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SECTION 00410 - BID FORM 

 

 

OWNER: Troy School District  

 4400 Livernois  

 Troy, Michigan 48098  

 
 

PROJECT: Troy School District 

 Athens High School 

 Media Center – Selective Demolition 

 and Electrical Upgrade 

 TSD Bid No. 9650 

 Troy, Michigan 

 

 

ARCHITECT: Integrated Design Solutions, LLC 

Architecture, Engineering, Interiors & Technology 

888 W. Big Beaver Road, Suite 200 

Troy, Michigan 48084 

(248) 823-2100 

(248) 823-2200 fax 

 

 

NAME OF BIDDER:  ____________________________________________________________________________________  

 

ADDRESS:  ____________________________________________________________________________________  

  ____________________________________________________________________________________  
 

TELEPHONE:  ____________________________________________________________________________________  

 

 

BID 

 

Pursuant to and in compliance with your Advertisement for Bids Instructions to Bidders and other documents 

relating thereto, the undersigned proposes and agrees to furnish equipment, materials, and labor and perform 

all work necessary to complete the Athens High School, Media Center-Selective Demolition and Electrical 

Upgrade for the TSD Bid No. 9650 Project in accordance with the Drawings and Specifications prepared by 

Integrated Design Solutions, LLC dated March 12, 2010, and agrees to accept payment as herein provided. 
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BASE BID – TECHNICAL SECTIONS 02222 (SELECTIVE DEMOLITION) & 16000 (ELECTRICAL WORK) 

 

Lump sum bid for all work specified and shown on the Drawings as indicated for base bid. 

_________________________________________________________________________________________________________ 

 

__________________________________________________________________ Dollars ($_____________________________). 

 
NOTE: 

 

The amount shall be shown in both words and figures.  In case of a discrepancy, the amount shown in words 

shall govern.   

 

 

BASE BID – TECHNICAL SECTION 16790 (TECHNOLOGY WORK)  

 

Lump sum bid for all work specified and shown on the Drawings as indicated for base bid. 

_________________________________________________________________________________________________________ 

 

__________________________________________________________________ Dollars ($_____________________________). 

 

NOTE: 

 

The amount shall be shown in both words and figures.  In case of a discrepancy, the amount shown in words 

shall govern.   

 

 

MANDATORY ALTERNATES 

 

The foregoing Base Bids may be increased or decreased by the amounts herein quoted for Alternates.  The 
following alternate prices shall include all charges for labor, material, and equipment, bonds, overhead and 

profit, general conditions, supervision, insurance, taxes, and incidental expenses. 

 

Technology Mandatory Alternate No. 1:  Tag and coil each end of the telephone and data communications 

cables above the ceiling for future use in lieu of removing each cable back to source. 

 

Add/Deduct  

 

 Dollars ($______________________). 

 

 

VOLUNTARY ALTERNATES 

 

Voluntary Alternate No. 1:   

 

Add/Deduct  

 Dollars ($______________________). 

 

Voluntary Alternate No. 2:   

 

Add/Deduct  

 Dollars ($______________________). 
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TAXES 

 

For the purposes of this bid, the Troy School District is tax exempt.  Do not include Federal, State or local taxes 

in the Bid.  The Owner’s federal and state tax-exempt number is B38.600.3099.  Usage taxes shall be included in 

the base bid price. 

 

 

BID SECURITY 

 

Accompanying this Bid is a certified check, cashier's check, money order or bid bond (cross out those not 

applicable) made payable to Troy School District in the amount of five percent (5%), of Base Bid, which shall 

be retained by the Owner as liquidated damages, if the undersigned fails to execute the contract within ten 

(10) days of award of the Contract. 

 

 

ADDENDA 

 

The undersigned acknowledges the receipt of the following addenda: 

 

Addendum No.  Dated  Addendum No.  Dated  

Addendum No.  Dated  Addendum No.  Dated  

Addendum No.  Dated  Addendum No.  Dated  

 

 

TIME OF COMPLETION 

 

The undersigned agrees to begin demolition and construction on or after June 28, 2010 and substantially 

complete the Project by August 15, 2010. 

 

 

WITHDRAWAL OF BIDS 

 

The undersigned agrees that his Bid shall not be withdrawn for a period of sixty (60) days after the date set for 

receipt of Bids. 
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NON-COLLUSION 

 

The undersigned certifies that the bid has not been prepared in collusion with any other bidder and that the 

prices, discounts, terms and conditions thereof have not been directly or indirectly communicated by or on 

behalf of the Bidder to any such person other then the recipient of such bid, and will not be communicated to 

any such person prior to the official opening of said bid.  The undersigned fully understands that no premiums, 

rebates, or gratuities are permitted either with, prior to or after signing the Contract. 
This certification may be treated as if it were a sworn statement made under oath, and is made subject to the 

provisions of 18 U. S. C., 1001, relating to the making of false statements. 

 

 

SIGNATURE AND LEGAL STATUS OF BIDDER 

 

Signed and sealed this ______________ day of __________________, 20_____. 

 

 

   

  (Individual, Partnership, Corporation) 

  State of Incorporation 

Affix Corporate Seal By:  

  (Authorized Signature of Bidder) 

  (Print or Type Name of Bidder) 

  Title 

     Business Address 

 
 

Instructions:  Submit one (1) original and two (2) copies to the Owner and retain one (1) copy for the Bidder’s 

records.  Clearly label each copy submitted as either “original” or “copy”. 

 

END OF BID FORM 
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SECTION 00450  

 

FAMILIAL DISCLOSURE STATEMENT 

The undersigned, the owner or authorized officer of ________________________ (the “Bidder”), 

pursuant to the familial disclosure requirement provided in the __________________________ (the 

“School District”) advertisement for construction bids, hereby represent and warrant, except as 

provided below, that no familial relationships exist between the owner(s) or any employee of 

_________________________________ and any member of the Board of Education of the School District 

or the Superintendent of the School District. 

List any Familial Relationships: 

 

 

BIDDER: 

 

______________________________ 

 

 

 

By:   

 

 

Its:   

 

STATE OF MICHIGAN  ) 

       )ss. 

COUNTY OF ____________ ) 

 

This instrument was acknowledged before me on the _____ day of ____________, 20___, by 

___________________________________. 

 

_______________________________________ 

                                                  , Notary Public 

______________ County, Michigan 

My Commission Expires:___________  

Acting in the County of:___________ 

END OF SECTION 
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SECTION 00800 

 

SUPPLEMENTARY CONDITIONS AND ADDITIONAL CONDITIONS 

 

 

PROJECT: Troy School District 

Athens High School 
Media Center – Selective Demolition 

and Electrical Upgrade 

TSD Bid No. 9650 

Troy, Michigan 

OWNER: Troy School District 

4400 Livernois 

Troy, MI 48098 

ARCHITECT: Integrated Design Solutions, LLC 

888 W. Big Beaver, Suite 200 

Troy, MI  48084 

(248) 823-2100 

(248) 823-2200 (Fax) 

 

THE FOLLOWING SUPPLEMENTS MODIFY AIA DOCUMENT A107-2007, “ STANDARD FORM OF AGREEMENT BETWEEN 

OWNER AND CONTRACTOR FOR CONSTRUCTION PROJECTS OF LIMITED SCOPE".  WHERE A PORTION OF THE 

GENERAL CONDITIONS IS MODIFIED OR DELETED BY THESE SUPPLEMENTARY CONDITIONS, THE UNALTERED 

PORTIONS OF THE GENERAL CONDITIONS SHALL REMAIN IN EFFECT. 

 

EXPLANATION 

OF NUMBERING: 

Article 22 shall constitute revisions and additions to and follow the same format of the 

General Conditions. 

 

 
ARTICLE 22 

 

OTHER CONDITIONS OR PROVISIONS 

 

22.1 Add new subparagraph 7.1.1 as follows: 

 

 7.1.1 In the case of conflicts or discrepancies between Drawings and the Specifications or within or 

among the Contract Documents and not clarified by Addendum, the Architect will determine 

which takes precedence in accordance with Sections 10.7, 10.7.1 and 10.8. 

 

22.2 Add new subparagraph 7.5.3 as follows: 

 

 7.5.3  The Contractor will be furnished free of charge six (6) copies of Drawings and Project Manuals 

for execution of the Work. 

 

22.3 Delete subparagraph 8.1.1 in its entirety. 

 

22.4 Delete subparagraph 9.1.1 and add the following in its place: 

 

 9.1.1  The Contractor shall review for compliance with the Contract Documents, approve in writing 

and submit to the Architect all Shop Drawings, Product Data, Samples and similar submittals 

required by the Contract Documents in coordination with the Contractor’s construction schedule 
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and in such sequence as to allow the Architect reasonable time for review.  By submitting Shop 

Drawings, Product Data, Samples and similar submittals, the Contractor represents to the Owner 

and Architect that the Contractor has 1) reviewed and approved them; 2) determined and 

verified materials, field measurements and field construction criteria related thereto, or will do so; 

and 3) checked and coordinated the information contained within such submittals with the 

requirements of the Work and of the Contract Documents.  At the time of submission, the 

Contractor shall inform the Architect in writing of any deviation in the Shop Drawings, Product Data 
and Samples from the requirements of the Contract Documents.  Submittals which are not marked 

as reviewed for compliance with the Contract Documents and approved by the Contractor may 

be returned by the Architect without action.  The Work shall be in accordance with approved 

submittals. 

 

22.5 Add new subparagraph 10.7.1 as follows: 

 

 10.7.1  Interpretations and decisions of the Architect will be consistent with the intent of, and 

reasonably inferable from, the Contract Documents and will be in writing or in the form of 

Drawings.  When making such interpretations and decisions, the Architect will endeavor to secure 

faithful performance by both the Owner and Contractor, will not show partiality to either and will 

not be liable for results of interpretations or decisions rendered in good faith. 

 

22.6 Delete subparagraph 13.2 and add the following in its place: 

 

 13.2  The cost or credit to the Owner resulting from a change in the work shall be determined by 

mutual agreement, by an acceptable estimate and lump sum proposal by the Contractor, by 

actual cost of all labor and materials and a percentage or fixed fee for all other changes, such as 

overhead, profit, insurance, taxes and bonds or in the case of a Construction Change Directive 

signed only by the Owner and Architect, by the Contractor’s cost of labor, material, equipment 

and reasonable overhead and profit.  On any change which involves a net credit to the Owner, 

no allowance for overhead and profit shall be figured. 
 

 13.2.1  If none of the foregoing methods is agreed upon, the Contractor, upon receipt of an order 

as hereinbefore stated, shall proceed with the work.  In such case the Contractor shall keep and 

present in such form as the Owner may direct, a correct account of the cost, together with 

vouchers.  In any case, the Owner shall certify to the mount including the specified allowance for 

overhead and profit, due the Contractor. 

 

 13.2.2  The combined overhead and profit included in the total cost to the Owner for a change in 

the Work shall be based on the following schedule. 

 

1. For the Contractor, for Work performed by the Contractor’s own forces 15 percent of the 

cost. 

2. For the contractor, for Work performed by the Contractor’s Subcontractors 7-1/2 percent 

the amount due the Subcontractors. 

3. For each Subcontractor involved, for Work performed by that Subcontractor’s own forces, 

15 percent of the cost. 

4. For each Subcontractor involved, for work performed by the Subcontractor’s, Sub-

subcontractor’s 7-1/2 percent of the amount due the Sub-subcontractor. 

5. In order to facilitate checking of quotations for extras or credits, all proposals, except those 

so minor that their propriety can be seen by inspection, shall be accompanied by a 

complete itemization of costs including labor, materials, and Subcontracts.  In no case will a 

change be approved without such itemization. 
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22.7 Add the following to the end of  subparagraph 15.1.1 

 

 "The form of Application for Payment shall be a notarized AIA Document G702, Application and 

Certification for Payment, supported by AIA Document G703, Continuation Sheet." 

 

1. Until final completion, the Owner will pay ninety (90) percent of the amount due the 

Contractor on account of progress payments.  Upon final completion, the Architect will 
certify payment in full. 

 

22.8 Delete subparagraph 15.1.2 in its entirety. 

 

22.9 Modifications to subparagraph 17.1. 

 To the end of this subparagraph add the following: 

 

 "17.1.1  The insurance required by Subparagraph 17.1 shall be written for not less than the following 

limits, or greater if required by law: 

 

1. Worker's Compensation: 

 

a. State: Statutory 

b. Applicable Federal 

 (e.g. Longshoremen's): Statutory 

c. Employer's Liability: $1,000,000.00 per Accident 

  $1,000,000.00 Disease, Policy Limit 

  $1,000,000.00 Disease, Each Employee 

 

2. Comprehensive or Commercial General Liability (including Premises-Operations; 

Independent Contractors' Protective; Products and Completed Operations; Broad Form 

Property Damage); 
 

a. Bodily Injury: 

 

 $1,000,000.00 Each Occurrence 

 $1,000,000.00 Aggregate 

 

b. Property Damage: 

 

 $1,000,000.00 Each Occurrence 

 $1,000,000.00 Aggregate 

 

c. Products and Completed Operations to be maintained for one (1) year after final 

payment: 

 

 $1,000,000.00 Aggregate 

 

d. Broad Form Property Damage Coverage shall include Completed Operations. 

 

3. Contractual Liability: 

 

a. Bodily Injury: 

 

 $1,000,000.00 Each Occurrence 
 $1,000,000.00 Aggregate 
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b. Property Damage: 

 

 $1,000,000.00 Each Occurrence 

 $1,000,000.00 Aggregate 

 

4. Personal Injury, with Employment Exclusion deleted: 
 

 $1,000,000.00 Aggregate 

 

5. Business Auto Liability (including owned, non-owned and hired vehicles): 

 

a. Bodily Injury: 

 

 $1,000,000.00 Each Person 

 $1,000,000.00 Each Occurrence 

 

b. Property Damage: 

 

 $1,000,000.00 Each Occurrence 

 

6. Umbrella Excess Liability $1,000,000.00 

 (Bodily Injury and Property Damage 

 Combined) 

 

 "17.1.2"  Liability Insurance shall include all major divisions of coverage and be on a comprehensive 

basis including: 

 

1. Premises Operations (including X, C, and U coverages as applicable). 
2. Independent Contractor's Protective. 

3. Products and Completed Operations. 

4. Personal Injury Liability with Employment Exclusion deleted. 

5. Owned, non-owned and hired motor vehicles. 

6. Broad Form Property Damage including Completed Operations. 

 

 17.1.3  If the General Liability coverages are provided by a Commercial General Liability Policy on 

a claims-made basis, the policy date or Retroactive Date shall predate the Contract; the 

termination date of the policy or applicable extended reporting period shall be no earlier than the 

termination date of coverages required to be maintained after final payment, certified in 

accordance with Subparagraph 9.10.2. 

 

22.10 Delete subparagraph 17.4.1and add the following in its place. 

 

 "17.4.1  The Contractor shall furnish a Performance Bond and a Labor and Material Payment Bond 

covering faithful performance of the Contract and payment of obligations arising thereunder.  

Bonds shall be obtained from a company licensed to do business in the State of Michigan and the 

cost thereof shall be included in the Contract Sum.  The amount of each bond shall be equal to 

100 percent of the Contract Sum. 

 

 17.4.1.1  The Contractor shall deliver the required bonds to the Owner not later than three days 

following the date the Agreement is entered into, or if the Work is to be commenced prior thereto 

in response to a letter of intent, the Contractor shall, prior to the commencement of the Work, 
submit evidence satisfactory to the Owner that such bonds will be furnished. 
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22.11 Add the following after  subparagraph 20.3. 

 

 "20.3.1  Upon receipt of written note from the Owner of such termination for the Owner's 

convenience, the Contractor shall: 

  

1. Cease operations as directed by the Owner in the notice; 

2.   Take actions necessary, or that the Owner may direct, for the protection and preservation 

of the work; and 

3.   Except for Work directed to be performed prior to the effective date of termination stated 

in the notice, terminate all existing Subcontracts and purchase orders and enter into no 

further Subcontracts and purchase orders. 

22.12 EQUAL OPPORTUNITY 

 

 22.12.1.  The Contractor shall maintain policies of employment as follows: 

 

 22.12.2.  The Contractor and the Contractor's Subcontractors shall not discriminate against any 

employee or applicant for employment because of race, religion, color, sex or national origin.  The 

Contractor shall take affirmative action to insure that applicants are employed, and that 

employees are treated during employment without regard to their race, religion, color, sex or 

national origin.  Such action shall include, but not be limited to, the following:  employment, 

upgrading, demotion or transfer; recruitment or recruitment advertising; layoff or termination; rates 

of pay or other forms of compensation; and selection for training, including apprenticeship.  The 

Contractor agrees to post in conspicuous places, available to employees and applicants for 

employment, notices setting forth the policies of non-discrimination. 

 

 22.12.3.  The Contractor and the Contractor's Subcontractors shall, in all solicitations or 

advertisements for employees placed by them or on their behalf, state that all qualified applicants 

will receive consideration for employment without regard to race, religion, color, sex or national 
origin. 

 

 

END OF SECTION 00800 
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SECTION 02222 - SELECTIVE DEMOLITION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

Conditions and other Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Demolition and removal of selected portions of building. 

B. Related Sections include the following: 

1. Division 16 Sections for demolishing, cutting, patching, or relocating electrical items. 

1.3 DEFINITIONS 

A. Remove:  Detach items from existing construction and legally dispose of them off-site, unless 

indicated to be removed and salvaged or removed and reinstalled. 

B. Remove and Salvage:  Detach items from existing construction and deliver them to Owner. 

C. Remove and Reinstall:  Detach items from existing construction, prepare them for reuse, and 

reinstall them where indicated. 

D. Existing to Remain:  Existing items of construction that are not to be removed and that are not 

otherwise indicated to be removed, removed and salvaged, or removed and reinstalled. 

1.4 SUBMITTALS 

A. Predemolition Photographs or Videos:  Show existing conditions of adjoining construction and site 

improvements, including finish surfaces, that might be misconstrued as damage caused by 

selective demolition operations. 

B. Landfill Records:  Indicate receipt and acceptance of wastes by a landfill facility licensed to 

accept wastes. 

1.5 QUALITY ASSURANCE 

A. Demolition Firm Qualifications:  An experienced firm that has specialized in demolition work similar 

in material and extent to that indicated for this Project. 

B. Regulatory Requirements:  Comply with hauling and disposal regulations of authorities having 

jurisdiction. 

C. Standards:  Comply with ANSI A10.6 and NFPA 241. 
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1.6 PROJECT CONDITIONS 

A. Owner will occupy the areas immediately adjacent to selective demolition area.  

B. Conduct demolition so Owner's operations in occupied areas will not be disrupted. 

C. Notify Architect of discrepancies between existing conditions and Drawings before proceeding 

with selective demolition. 

D. Hazardous Materials:  It is not expected that hazardous materials will be encountered in the Work. 

1. If materials suspected of containing hazardous materials are encountered, do not disturb; 

immediately notify Architect and Owner.  Owner will remove hazardous materials under a 

separate contract. 

E. Storage or sale of removed items or materials on-site is not permitted. 

F. Utility Service:  Maintain existing utilities indicated to remain in service and protect them against 

damage during selective demolition operations. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Survey existing conditions and correlate with requirements indicated to determine extent of 

selective demolition required. 

B. When unanticipated mechanical, electrical, or structural elements that conflict with intended 

function or design are encountered, investigate and measure the nature and extent of conflict.  

Promptly report to Architect. 

3.2 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS 

A. Existing Services/Systems:  Maintain services/systems indicated to remain and protect them 

against damage during selective demolition operations. 

3.3 PREPARATION 

A. Temporary Facilities:  Provide temporary barricades and other protection required to prevent 

injury to people and damage to adjacent facilities to remain. 

1. Provide protection to ensure safe passage of people around selective demolition area 

and to and from occupied portions of building. 

2. Protect walls, ceilings, floors, and other existing finish work that are to remain or that are 

exposed during selective demolition operations. 

3. Cover and protect furniture, furnishings, and equipment that have not been removed. 



Troy School District 

Athens High School 

Media Center – Selective Demolition 

and Electrical Upgrade 

Troy, Michigan  IDS Project No. 10100-1000 

f:\2010\10100\1000\specs\02222.doc SELECTIVE DEMOLITION 
 02222-3 

3.4 SELECTIVE DEMOLITION, GENERAL 

A. General:  Demolish and remove existing construction only to the extent required by new 

construction and as indicated.  Use methods required to complete the Work within limitations of 

governing regulations and as follows: 

1. Use methods least likely to damage construction to remain or adjoining construction.  Use 

hand tools or small power tools designed for sawing or grinding, not hammering and 

chopping, to minimize disturbance of adjacent surfaces. 

2. Dispose of demolished items and materials promptly. 

B. Existing Items to Remain:  Protect construction indicated to remain against damage and soiling 

during selective demolition.  

3.5 POLLUTION CONTROLS 

A. Dust Control:  Use temporary enclosures, and other suitable methods to limit spread of dust and 

dirt. 

1. Wet mop hard surface floors to eliminate trackable dirt and wipe down walls and doors of 

demolition enclosure.  Vacuum carpeted areas. 

B. Disposal:  Remove and transport debris in a manner that will prevent spillage on adjacent 

surfaces and areas. 

3.6 PATCHING AND REPAIRS 

A. General:  Promptly repair damage to adjacent construction caused by demolition operations. 

B. Repairs:  Where repairs to existing surfaces are required, patch to produce surfaces suitable for 

new materials. 

C. Finishes:  Restore exposed finishes of patched areas and extend restoration into adjoining 

construction in a manner that eliminates evidence of patching and refinishing. 

3.7 DISPOSAL OF DEMOLISHED MATERIALS 

A. General:  Remove demolished materials from Project site and legally dispose of them in an EPA-

approved landfill. 

1. Do not allow demolished materials to accumulate on-site. 

2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces 

and areas. 

3.8 CLEANING 

A. Clean adjacent areas of dust, dirt, and debris caused by selective demolition operations.  Return 

adjacent areas to condition existing before selective demolition operations began. 

END OF SECTION 02222 
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SECTION 07841 - FIRESTOP SYSTEMS 

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:  

1. Firestop systems for penetrations through fire-rated constructions. 

B. Related Sections include the following: 

1. Division 16 Sections specifying cable and conduit penetrations. 

1.3 PERFORMANCE REQUIREMENTS 

A. General:  For penetrations through the following fire-rated constructions, provide firestop systems 

that are produced and installed to resist spread of fire according to requirements indicated, resist 

passage of smoke and other gases, and maintain original fire-rating of construction penetrated. 

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

2. Fire-rated horizontal assemblies. 

B. Rated Systems:  Provide firestop systems with the following ratings determined per ASTM E 814: 

1. F-Rated Systems:  Provide firestop systems with F-ratings indicated, but not less than that 

equaling or exceeding fire-rating of constructions penetrated. 

2. T-Rated Systems:  Provide firestop systems with T-ratings indicated, as well as F-ratings, 

where systems protect penetrating items exposed to potential contact with adjacent 

materials in occupiable floor areas: 

a. Penetrations located outside wall cavities. 

b. Penetrations located outside fire-rated shaft enclosures. 

3. L-Rated Systems:  Where firestop systems are indicated in smoke barriers, provide firestop 

systems with L-ratings of not more than 3.0 cfm/sq. ft at both ambient temperatures and 

400 deg F. 

C. For firestop systems exposed to view, traffic, moisture, and physical damage, provide products 

that, after curing, do not deteriorate when exposed to these conditions both during and after 

construction. 

1. For floor penetrations with annular spaces exceeding 4 inches in width and exposed to 

possible loading and traffic, provide firestop systems capable of supporting floor loads 

involved, either by installing floor plates or by other means. 
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D. For firestop systems exposed to view, provide products with flame-spread and smoke-developed 

indexes of less than 25 and 450, respectively, as determined per ASTM E 84. 

1.4 SUBMITTALS 

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

B. Shop Drawings:  For each firestop system, show each type of construction penetrated, 

relationships to adjoining construction, and type of penetrating item.  Include firestop design 

designation of qualified testing and inspecting agency that evidences compliance with 

requirements for each condition indicated. 

1. Submit documentation, including illustrations, from a qualified testing and inspecting 

agency that is applicable to each firestop system configuration for construction and 

penetrating items. 

2. Where Project conditions require modification to a qualified testing and inspecting 

agency's illustration for a particular firestop condition, submit illustration, with modifications 

marked, approved by firestop system manufacturer's fire-protection engineer as an 

engineering judgment or equivalent fire-rated assembly. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  A firm experienced in installing firestop systems similar in material, design, 

and extent to that indicated for this Project. 

B. Fire-Test Characteristics:  Provide firestop systems that comply with the following requirements and 

those specified in Part 1 "Performance Requirements" Article: 

1. Firestopping tests are performed by a qualified testing and inspecting agency.  A qualified 

testing and inspecting agency is UL, OPL, or ITS, or another agency performing testing and 

follow-up inspection services for firestop systems acceptable to authorities having 

jurisdiction. 

2. Firestop systems are those tested per testing standard referenced in "Part 1 Performance 

Requirements" Article.  Provide rated systems complying with the following requirements: 

a. Firestop system products bear classification marking of qualified testing and 

inspecting agency. 

b. Firestop systems correspond to those indicated by reference to firestop system 

designations listed by the following: 

1) UL in its "Fire Resistance Directory." 

2) OPL in its "Directory of Listed Building Products, Materials, & Assemblies." 

3) ITS in its "Directory of Listed Products." 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver firestop system products to Project site in original, unopened containers or packages with 

intact and legible manufacturers' labels identifying product and manufacturer, date of 

manufacture, lot number, shelf life if applicable, qualified testing and inspecting agency's 

classification marking applicable to Project, curing time, and mixing instructions for 

multicomponent materials. 
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B. Store and handle materials for firestop systems to prevent their deterioration or damage due to 

moisture, temperature changes, contaminants, or other causes. 

1.7 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not install firestop systems when ambient or substrate temperatures 

are outside limits permitted by firestop system manufacturers or when substrates are wet. 

B. Ventilate firestop systems per manufacturer's written instructions by natural means or, where this is 

inadequate, forced-air circulation. 

1.8 COORDINATION 

A. Coordinate construction of openings and penetrating items to ensure that firestop systems are 

installed according to specified requirements. 

B. Coordinate sizing of sleeves, openings, core-drilled holes, or cut openings to accommodate 

firestop systems. 

C. Do not cover up firestop system installations that will become concealed behind other 

construction until each installation has been examined by  building inspector, if required by 

authorities having jurisdiction. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Products:  Subject to compliance with requirements, provide firestop systems that are produced 

by one of the following manufacturers: 

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

2. Hilti, Inc. 

3. Johns Manville. 

4. RectorSeal Corporation (The). 

5. Specified Technologies Inc. 

6. 3M; Fire Protection Products Division. 

7. Tremco; Sealant/Weatherproofing Division. 

2.2 FIRESTOPPING, GENERAL 

A. Compatibility:  Provide firestop systems that are compatible with one another; with the substrates 

forming openings; and with the items penetrating firestop systems. 

B. Accessories:  Provide components for each firestop system that are needed to install fill materials 

and to comply with Part 1 "Performance Requirements" Article.  Use only components specified 

by firestop system manufacturer and approved by qualified testing and inspecting agency for 

firestop systems indicated.  Accessories include, but are not limited to, the following items: 

1. Permanent forming/damming/backing materials, including the following: 

a. Slag-/rock-wool-fiber insulation. 
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b. Sealants used in combination with other forming/damming/backing materials to 

prevent leakage of fill materials in liquid state. 

c. Fire-rated form board. 

d. Fillers for sealants. 

2. Temporary forming materials. 

3. Substrate primers. 

4. Collars. 

5. Steel sleeves. 

6. Steel retaining clips. 

2.3 FILL MATERIALS 

A. General:  Provide firestop systems containing the types of fill materials indicated.  Fill materials are 

those referred to in directories of referenced testing and inspecting agencies as "fill," "void," or 

"cavity" materials. 

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

exposure to moisture. 

C. Firestop Devices:  Factory-assembled collars formed from galvanized steel and lined with 

intumescent material sized to fit specific diameter of penetrant. 

D. Intumescent Composite Sheets:  Rigid panels consisting of aluminum-foil-faced elastomeric sheet 

bonded to galvanized steel sheet. 

E. Intumescent Putties:  Nonhardening dielectric, water-resistant putties containing no solvents, 

inorganic fibers, or silicone compounds. 

F. Intumescent Wrap Strips:  Single-component intumescent elastomeric sheets with aluminum foil 

on one side. 

G. Mortars:  Prepackaged dry mixes consisting of a blend of inorganic binders, hydraulic cement, 

fillers, and lightweight aggregate formulated for mixing with water at Project site to form a 

nonshrinking, homogeneous mortar. 

H. Silicone Foams:  Multicomponent, silicone-based liquid elastomers that, when mixed, expand and 

cure in place to produce a flexible, nonshrinking foam. 

I. Silicone Sealants:  Single-component, silicone-based, neutral-curing elastomeric sealants of 

grade indicated below: 

1. Grade:  Pourable (self-leveling) formulation for openings in floors and other horizontal 

surfaces, and nonsag formulation for openings in vertical and other surfaces requiring a 

nonslumping, gunnable sealant, unless indicated firestop system limits use to nonsag grade 

for both opening conditions. 

2. Grade for Horizontal Surfaces:  Pourable (self-leveling) formulation for openings in floors 

and other horizontal surfaces. 

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

surfaces. 
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2.4 MIXING 

A. For those products requiring mixing before application, comply with firestop system 

manufacturer's written instructions for accurate proportioning of materials, water (if required), 

type of mixing equipment, selection of mixer speeds, mixing containers, mixing time, and other 

items or procedures needed to produce products of uniform quality with optimum performance 

characteristics for application indicated. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Surface Cleaning:  Clean out openings immediately before installing firestop systems to comply 

with firestop system manufacturer's written instructions and with the following requirements: 

1. Remove from surfaces of opening substrates and from penetrating items foreign materials 

that could interfere with adhesion of firestop systems. 

2. Clean opening substrates and penetrating items to produce clean, sound surfaces 

capable of developing optimum bond with firestop systems.  Remove loose particles 

remaining from cleaning operation. 

B. Priming:  Prime substrates where recommended in writing by firestop system manufacturer using 

that manufacturer's recommended products and methods.  Confine primers to areas of bond; 

do not allow spillage and migration onto exposed surfaces. 

C. Masking Tape:  Use masking tape to prevent firestop systems from contacting adjoining surfaces 

that will remain exposed on completion of Work and that would otherwise be permanently 

stained or damaged by such contact or by cleaning methods used to remove smears from 

firestop system materials.  Remove tape as soon as possible without disturbing firestop system's 

seal with substrates. 

3.2 FIRESTOP SYSTEM INSTALLATION 

A. General:  Install firestop systems to comply with Part 1 "Performance Requirements" Article and 

with firestop system manufacturer's written installation instructions and published drawings for 

products and applications indicated. 

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

materials during their application and in the position needed to produce cross-sectional shapes 

and depths required to achieve fire ratings indicated. 

1. After installing fill materials and allowing them to fully cure, remove combustible forming 

materials and other accessories not indicated as permanent components of firestop 

systems. 

C. Install fill materials for firestop systems by proven techniques to produce the following results: 

1. Fill voids and cavities formed by openings, forming materials, accessories, and penetrating 

items as required to achieve fire-resistance ratings indicated. 

2. Apply materials so they contact and adhere to substrates formed by openings and 

penetrating items. 
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3. For fill materials that will remain exposed after completing Work, finish to produce smooth, 

uniform surfaces that are flush with adjoining finishes. 

3.3 CLEANING AND PROTECTING 

A. Clean off excess fill materials adjacent to openings as Work progresses by methods and with 

cleaning materials that are approved in writing by firestop system manufacturers and that do not 

damage materials in which openings occur. 

B. Provide final protection and maintain conditions during and after installation that ensure that 

firestop systems are without damage or deterioration at time of Substantial Completion.  If, 

despite such protection, damage or deterioration occurs, cut out and remove damaged or 

deteriorated firestop systems immediately and install new materials to produce systems 

complying with specified requirements. 

3.4 FIRESTOP SYSTEM SCHEDULE 

A. Firestop Systems with No Penetrating Items: 

1. Type of Fill Materials:  One or more of the following: 

a. Latex sealant. 

b. Silicone sealant. 

c. Intumescent putty. 

d. Mortar. 

B. Firestop Systems for Metallic Pipes, Conduit, or Tubing: 

1. Type of Fill Materials:  One or more of the following: 

a. Latex sealant. 

b. Silicone sealant. 

c. Intumescent putty. 

d. Mortar. 

C. Firestop Systems for Nonmetallic Pipe, Conduit, or Tubing: 

1. Type of Fill Materials:  One or more of the following: 

a. Latex sealant. 

b. Silicone sealant. 

c. Intumescent putty. 

d. Intumescent wrap strips. 

e. Firestop device. 

D. Firestop Systems for Electrical Cables: 

1. Type of Fill Materials:  One or more of the following: 

a. Latex sealant. 

b. Silicone sealant. 

c. Intumescent putty. 
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d. Silicone foam. 

E. Firestop Systems for Insulated Pipes: 

1. Type of Fill Materials:  One or more of the following: 

a. Latex sealant. 

b. Intumescent putty. 

c. Silicone foam. 

d. Intumescent wrap strips. 

F. Firestop Systems for Miscellaneous Electrical Penetrants: 

1. Type of Fill Materials:  One or more of the following: 

a. Latex sealant. 

b. Intumescent putty. 

c. Mortar. 

G. Firestop Systems for Miscellaneous Mechanical Penetrants: 

1. Type of Fill Materials:  One or both of the following: 

a. Latex sealant. 

b. Mortar. 

H. Firestop Systems for Groupings of Penetrants: 

1. Type of Fill Materials:  One or more of the following: 

a. Latex sealant. 

b. Mortar. 

c. Intumescent wrap strips. 

d. Firestop device. 

e. Intumescent composite sheet. 

END OF SECTION 07841 
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SECTION 16010 - ELECTRICAL GENERAL REQUIREMENTS 

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 work of this Section. 

1.2 SUMMARY 

A. This Section includes general administrative and procedural requirements for electrical 

installations.  The following administrative and procedural requirements are included in this 

Section to expand the requirements specified in Division 1 Sections. 

1. Design requirements. 

2. Performance requirements. 

3. Substitutions. 

4. Permits and fees. 

5. Examination of drawings and premises. 

6. Changes involving Electrical Work. 

7. Submittals. 

8. Project record documents. 

9. Operation and maintenance manuals and equipment. 

10. Quality assurance. 

11. Delivery, storage and handling. 

12. Warranty. 

B. This Section includes basic requirements for materials and installations for electrical work, 

including but not limited to: 

1. Sealing of openings. 

2. Sleeves. 

3. Expansion fittings. 

4. Nameplates and directories. 

5. Electrical demolition work. 

6. Cutting and patching. 

7. Equipment foundations and supports. 

8. Coordination with other trades. 

9. Assembly and connection of equipment. 

10. Phasing. 

11. Field Quality Control. 

1.3 REFERENCES 

A. The electrical and physical properties of all materials, and the design, performance 

characteristics, and methods of construction of all items of equipment, shall be in accordance 

with the latest issue of the various, applicable Standard Specifications of the following recognized 

authorities: 

1. ANSI - American National Standards Institute 

2. ASTM - American Society for Testing Materials 

3. BICSI - Building Industry Consulting Service International 
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4. FCC - Federal Communication Commission 

5. ICEA - Insulated Cable Engineers Association 

6. IEEE - Institute of Electrical and Electronics Engineers 

7. NEC - National Electrical Code 

8. NETA – International Electrical Testing Association 

9. NEMA - National Electrical Manufacturer's Association 

10. NFPA - National Fire Protection Association 

11. UL - Underwriters' Laboratories, Inc. 

1.4 SYSTEM DESCRIPTION 

A. Design Requirements:  Furnish all labor, materials, equipment, technical supervision, and 

incidental services required to complete, test and leave ready for operation the electrical 

systems as specified in the Division 16 Sections and as indicated on Drawings. 

1. The Electrical Drawings indicate the general design and extent of the electrical system.  

Comply to the Drawings as closely as actual construction of the building and the work of 

other Trades permit. 

B. Performance Requirements:  Perform all work in a first class and workmanlike manner, in 

accordance with the latest accepted standards and practices for the Trades involved. 

1. All equipment of the same or similar systems shall be by the same manufacturer. 

C. Substitutions:  Base Bid must be in accordance with materials or products specified.  Any 

exceptions to this must be approved in writing by the Architect/Engineer ten (10) days or more 

prior to bidding. 

1. Voluntary alternates may be submitted for consideration, with listed addition or deduction 

to the Bid, but will not affect the awarding of the Contract. 

D. Permits and Fees:  Obtain all permits, licenses, inspections and test required.  Upon completion of 

the Work, obtain and send certificates of inspections and approvals to the Architect/Engineer. 

1. Pay all fees and expenses for permits, licenses, tests and inspections. 

E. Examination of Drawings and Premises:  Before submitting Bids, examine the site, architectural, 

mechanical and other trades’ drawings and specifications. 

1. Notify Architect/Engineer should any discrepancies occur between them and the 

electrical work. 

2. No additional charges will be allowed because of failure to make this examination, or to 

include all materials and labor required for the Work. 

3. Before submitting Bids, examine the premises to determine existing conditions for 

performing the Work.  No additional charges will be allowed because of failure to make 

this examination or to include all materials and labor to complete the Work. 

4. The Architectural Drawings take precedence in all matters pertaining to the building 

structure, Mechanical drawings in all matters pertaining to Mechanical trades and 

Electrical drawings in all matters pertaining to Electrical trades installation.  However, 

where there are conflicts or differences between the Drawings for the various trades, 

report such conflicts or differences to the Architect/Engineer who shall determine the 

course of action to be taken. 
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F. Changes Involving Electrical Work:  The design of the electrical systems is based on the 

mechanical and building equipment specified and scheduled on the Drawings. 

1. Where equipment changes are made that involve additional electrical work (increased 

motor horsepower or increased unit full load amperes, requirements for a disconnect 

switch scheduled to be part of the equipment, requirements for a starter scheduled to be 

part of the equipment, additional wiring of equipment, etc.) the Mechanical or respective 

trades involved shall compensate the electrical trades for the cost of the additional work 

required. 

1.5 SUBMITTALS 

A. The following is in addition to the requirements for submittals in Division 1. 

B. Material List:  Submit a complete list of all materials, equipment, and their manufacturers, for 

approval by the Architect/Engineer within 15 days after award of contract and prior to submittal 

of shop drawings. 

C. Provide equipment submittals in the form of letters of intent, product data catalog sheets or shop 

drawings as hereinafter specified for all materials provided on the project. 

D. Submittal Preparation:  Place a permanent label or title block on each submittal for identification.  

Indicate the name of the entity that prepared each submittal on the label or title block. 

1. Provide a space approximately 4” x 5” on the label or beside the title block on shop 

drawings to record the Contractor’s review and approval markings and the action taken. 

2. Include the following information on the label for processing and recording action taken. 

 

a. Project Name 

b. Date 

c. Name and address of Architect/Engineer 

d. Name and address of Contractor 

e. Name and address of Subcontractor 

f. Name and address of Supplier 

g. Name of Manufacturer 

h. Number and title of appropriate Specification Section 

i. Drawing number, identification mark, fixture type, panelboard number, 

specification section number, and detail references, or as noted on the electrical 

drawings. 

E. Equipment submittals shall be reviewed by the Electrical Contractor for completeness and 

accuracy and prior to submitting to the Architect/Engineer for review.  Submittals shall be dated 

and signed by the Electrical Contractor. 

F. Partial submittals for equipment shall not be permitted.  Where partial submittals are transmitted 

to the Architect/Engineer, they will be returned "Rejected”. 

G. Where the equipment submittals consist of manufacturer's standard detail drawing or schedules 

and contain data for a variety of similar equipment, indicate the data pertinent to the 

equipment furnished for this project only.  Standard detail drawings and schedules not clearly 

indicating which data is associated with this Project shall be returned "Rejected". 
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H. Where accessories and/or options are specified and do not appear as part of manufacturer's 

standard detail drawings, state each accessory that is to be provided with the equipment on the 

standard detail drawings. 

I. Letter of Intent shall state that the product is exactly as specified with no exceptions, and that the 

product is being manufactured by one of the specified manufacturers.  The Letter of Intent shall 

include the specification section number, the product description, the name of the selected 

manufacturer and the catalog number of the product.  The aforementioned information shall be 

typed on the Electrical Contractor’s letterhead and submitted with one (1) product data sheet 

for each product itemized in the Letter of Intent for record. 

J. Shop Drawings:  Prepare layout shop drawings drawn to scale in electronic format and submit 

one (1) transparency copy and two (2) prints of each to the Architect/Engineer for review, 

together with required number of additional copies as required by the General Conditions.  

Electronic copies of the electrical bid set of drawings and as referred to as the Contract 

Documents will be furnished for this purpose.  After the shop drawings are reviewed, the 

transparency copy will be stamped and returned for printing and distribution.  Refer to Division 1 

for submittals and quantities.  Refer to Division 1 for the forms and procedures for requesting 

electronic files/media. 

1. Layout shop drawings shall show building floor plans to scale and shall include lighting and 

power distribution systems, all details of electrical construction, routing of conduits, wiring, 

circuiting and related information necessary for the installation and future maintenance of 

the electrical wiring systems. 

K. No apparatus or equipment shall be shipped from stock or fabricated until equipment submittals 

for them have been reviewed and approved by the Architect/Engineer.  By the review of shop 

drawings, the Architect/Engineer does not assume responsibility for actual dimensions or for the fit 

of completed work in position, nor does such review relieve Electrical Trades of full responsibility 

for the proper and correct execution of the work required. 

L. Submittals shall be provided on all major electrical systems and/or equipment, including the 

following: 

 

REMARKS LEGEND 

In addition to the previously specified, provide the following where indicated: 

 

1. Factory Test Report  8. Points List 

2. Field Testing Report  9. Sequence of Operation 

3. Record Drawings  10. Certificate of Inspection 

4. Mock-Up  11. Installer Certificate & Master Label 

5. Material & Equip. List/Certificate  12. Fire Marshal Approval 

6. Operation & Maintenance Manuals  13. Tools/Spare Parts 

7. Construction Schedule  14.  

 
 Section 

Number Section Title 

Shop 

Dwgs. 

Product 

Data 

Letter 

of Intent Samples Warranty Remarks 

         

 16010 General Requirements     X 6, 7, 10 

   Layout Shop Drawings X     3, 5, 13 

   Materials List   X   5 

         

 16025 Electrical Systems       
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 Section 

Number Section Title 

Shop 

Dwgs. 

Product 

Data 

Letter 

of Intent Samples Warranty Remarks 

         

 16060 Grounding       

   Grounding Cable   X    

   Grounding 

Connections/fittings 

  X    

         

 16080 Electrical Testing       

  Testing Firm   X    

   Tests on 600 Volt Cables      2 

   Tests on Grounding      2 

         

 16120 Conductors and Cables  

(0-600V) 

      

   Cable   X   1 

   Splicing Connectors   X    

   Termination Lugs   X    

         

 16130 Raceways and Boxes       

   EMT Conduit and Fittings   X    

   Flexible Steel Conduit and 

Fittings 

  X    

   Liquid-Tite Flexible Steel 

Conduit and Fittings 

  X    

   Outlet Boxes   X    

   Pull Boxes   X    

   Two-Piece Surface Metal 

Raceway 

 X     

   Poke-thru Assembly  X     

         

 16140 Wiring Devices       

   Receptacles  X    2 

   Device Plates  X     

         

 16190 Supporting Devices   X    

         

 16195 Electrical Identification   X    

         

 16790 Telephone and Data 

Communication Systems 

X X   X  

         

1.6 PROJECT RECORD DOCUMENTS 

A. Project Record Documents:  Revise layout shop drawings as required during construction to 

indicate the as-built condition. 

1. At the completion of the Project, resubmit to the Owner's Representative the revised 

sepias, or electronic files and one set of prints indicating “as-built” conditions for Owner's 

record.  The Drawings shall contain all title block information as originally issued by the 

Architect/Engineer with the addition of the electrical contractor’s company name, 

address, telephone number, company’s project number, date of issuance by the 

electrical contractor, and issued for “as-built” conditions in title. 
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2. Furnish and deliver to the Owner’s Representative a manual of all shop drawings and 

product data upon substantial completion.  The manual shall consist of a standard hard 

cardboard, vinyl covered, 3-ring binder, letterhead size, 8-1/2” x 11”.  Shop drawings shall 

be folded and punched.  All items and pages shall be numbered with typewritten index 

inserted at front of manual. 

3. Submit final project record documents as described in Division 1. 

1.7 OPERATION AND MAINTENANCE MANUALS AND EQUIPMENT 

A. Operation and Maintenance Manuals:  The manuals shall contain operating instructions, service 

instructions, parts lists, etc., which are shipped with electrical equipment.  On completion of the 

work, transmit these items to the Architect/Engineer, for the Owner's use.  If this information is not 

shipped with the equipment, obtain from the manufacturer. 

B. Maintenance Materials:  Retain all portable and detachable portions of the installation such as 

keys, tools, manuals, etc., until the completion of the work and then transmit them to the Owner 

and obtain itemized receipt.  This receipt shall be attached to the "Final Application" for 

payment. 

C. Furnish three (3) sets of bound operation and maintenance manuals to the Architect/Engineer.  

Each set shall include: 

1. One (1) copy of all shop drawings. 

2. Operation and maintenance instructions and manuals. 

3. One (1) copy of all electrical testing. 

4. As-built drawings. 

1.8 QUALITY ASSURANCE 

A. Regulatory Requirements: 

1. Ordinances and Codes:  Perform all work in accordance with applicable Federal, State 

and local ordinances and regulations, the Rules and Regulations of the National Board of 

Fire Underwriters, the National Electric Code, and the latest accepted practices of IEEE 

and NEMA. 

a. Notify the Architect/Engineer before submitting his proposal should any changes in 

Drawings or Specifications be required to conform to the above codes, rules or 

regulations.  After entering into Contract, make all changes required to conform to 

above ordinances, rules and regulations without additional expense to the Owner. 

b. Barrier-Free Regulations:  All materials and installations shall comply with the 

requirements of the State of Michigan Handicapped Barrier-Free Regulations and 

with the Americans With Disabilities Act (ADA). 

B. Field Measurements: 

1. Drawings are not intended to be scaled for roughing-in or to serve as shop drawings.  Take 

all field measurements required for fitting the installation to the building. 

C. Sequencing and Scheduling:  Sequence and schedule work so as to avoid interference with the 

work of other Trades.  Be responsible for removing and relocating any work which in the opinion 

of the Owner's Representatives causes interference. 
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1.9 DELIVERY, STORAGE AND HANDLING 

A. Storage and Protection:  Provide adequate storage space for all electrical equipment, conduit 

and materials delivered to the job site under a weather protected enclosure.  Location of the 

space will be designated by the Owner’s Field Representative.  Equipment set in place in 

unprotected areas must be provided with temporary protection. 

1. Be responsible for the care and protection of electrical equipment until it has been fully 

tested and accepted. 

2. Protect materials with permanent factory finish from damage by covering. 

3. Protect conduit openings with temporary plugs or caps. 

1.10 WARRANTY 

A. Warranty:  Provide a one year parts and labor warranty for all equipment and installation.  

Comply with requirements of the General Conditions. 

PART 2 - PRODUCTS 

2.1 SEALING OF OPENINGS 

A. Seal openings around electrical materials (Conduit, raceways, cable trays, panels, etc.) where 

floors, fire rated walls and smoke barriers are penetrated.  (Fiberglass is not acceptable.)  Fire 

and/or smoke barriers shall be UL Listed fire and smoke stop fittings and shall have fire rating 

equal to or greater than the penetrated barrier.  Refer to Section 07841 “Through Penetration 

Firestop Systems”. 

2.2 SLEEVES 

A. Provide conduit sleeves where conduits pass through concrete floors, walls, beams and ceilings. 

B. Sleeves shall be galvanized rigid steel conduit.  Do not use aluminum conduit.  Where specific 

sizes are not indicated on the Drawings, sleeves shall be sized to provide one-half (1/2) inch 

clearance around the outside surface of the item for which they were installed.  They shall be cut 

flush with wall surfaces, and shall extend one inch, or as directed through floor.  Sleeves shall be 

packed with approved non-combustible packing material and sealed with sealant to prevent 

passage of air, liquid or fumes from one area to another. The filler and sealant materials used shall 

be rated at least equal in fire resistance to the construction material being penetrated. Floor 

sleeves shall be sealed between floor and sleeve with concrete grout.   

2.3 EXPANSION FITTINGS 

A. Provide expansion fittings in all conduits, cable trays, and feeder bus duct runs that cross building 

expansion joints, both in concrete slabs and where exposed. 
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2.4 NAMEPLATES AND DIRECTORIES 

A. Identify switchgear, unit substations, motor controls, panelboards, safety switches, etc., with 

manufacturers' nameplate, shop order, where applicable on composite assemblies, and 

designations used on the Drawings.  Nameplates shall be laminated phenolic plastic, beveled 

edged white with engraved black letters.  Except where impractical, letters and numerals shall 

be a minimum of 1/2 inch high.  Nameplates shall be mechanically secured.  Pressure sensitive 

nameplates are not acceptable.  Panel directories shall be typed, showing equipment served 

and location for each breaker or switch with a clear plastic protective cover.  Provide new 

typed, updated panel directories at all existing panels affected by the scope of the project.  Ring 

out all existing branch circuits as required to update the existing panel directories. 

PART 3 - EXECUTION 

3.1 ELECTRICAL DEMOLITION WORK 

A. General:  Perform electrical demolition work in a systematic manner.  Use such methods as 

outlined below to complete Work indicated on the Drawings. 

B. Obtain approval from the Owner prior to interrupting existing services.  All service interruptions 

shall be at a time suitable to the Owner.  Where the Owner approves service interruptions at 

times resulting in premium time work to this Contractor, this Contractor shall include the premium 

time in his Base Bid. 

C. The associated conduit, wire, junction boxes, supports, etc., of demolished equipment shall be 

removed from the utilization equipment back to the source panel and the associated circuit 

breaker or fused switch shall be relabeled as “spare”, unless otherwise noted.  All associated 

wiring shall be removed back to the “sources” as noted below: 

1. Power:  Remove conduit and wire back to the panel.  When the circuit continues on to the 

other existing loads remove conduit and wire back to the first junction box. 

2. Telephone:  Remove wiring back to communication room or other source. 

3. Data system or other special wirings:  Remove wiring back to communication room or 

other source. 

4. Conduit in walls to remain:  Abandon in place.  Install blank coverplates. 

5. Conduit accessible above ceilings and/or other location:  Remove conduit. 

D. Ring out circuits prior to deactivating feeders and branch circuits to insure maintaining electrical 

power in adjacent unrenovated area.  Where removal of conduit and wire affects “downstream” 

circuits, refeed downstream circuits. 

E. Conduit in floor slabs shall be cut 1/2 inch below the floor and patched. 

F. Where applicable, existing in-place conduit may be reused for new work providing that the 

installation is in accordance requirements for new work found in Section 16000. 

G. Where equipment or fixtures are removed, outlets shall be properly blanked-off, and conduits 

capped.  After alterations are completed, the entire installation shall present a “finished” look, as 

approved by the Architect/Engineer.  The original function of the present electrical work to be 

modified shall not be changed unless required by the specific revisions to the system as specified 

or as indicated. 
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H. Materials salvaged from this work shall not be reused except where reuse is specifically indicated. 

I. Existing fixtures and electrical equipment removed, not reused and not specifically indicated to 

be turned over to the Owner, shall be legally and properly disposed of off Owner’s property. 

J. Existing fixtures and electrical equipment specifically indicated to be turned over to the Owner 

shall be disconnected, removed and turned over to the Owner in an undamaged condition to 

an on sight storage area as directed by the Owner. 

3.2 CUTTING AND PATCHING 

A. Refer to Division 1 for requirements for cutting, patching and refinishing work necessary for the 

installation of Electrical Work. 

B. Direct miscellaneous cutting and patching of the existing building construction for the installation 

of the Electrical Work. 

C. The cutting of holes through the existing building construction shall only be done by the use of 

abrasive saws and rotary coring machines.  The use or hammer and drill points will not be 

permitted.  The openings shall not be cut larger than necessary for the installation of the 

electrical work.  Openings shall then be grouted in.  Where existing piping, etc. is removed, the 

unused openings shall be grouted in. 

D. The drilling or punching of structural members, such as holes through beams or columns, shall not 

be done without the specific permission of the Architect/Engineer. 

E. Cutting of holes through floors and walls shall be done only at such locations as may be directed 

by the Architect/Engineer. 

F. Cooperate with the other Contractors so that all cutting and repairing in any given area will be 

done simultaneously. 

G. Electrical work which may interfere with changes in piping, ducts or other mechanical 

equipment, as well as conduits and outlets that may be uncovered by the cutting of new 

openings in present building, shall be removed at the direction of the Architect/Engineer.  

3.3 EQUIPMENT FOUNDATIONS AND SUPPORTS 

A. Furnish foundations and supports for electrical equipment and materials as required by codes, as 

listed hereinafter and shown or noted on the Drawings. 

B. Provide necessary inserts, rod, structural steel frames, brackets, platforms, etc., for equipment 

suspended from ceilings or walls, such as conduits, transformers, panels, etc. 

C. Inserts for equipment support shall be lead shield anchors for small work and expansion shields for 

large work.  Wooden plugs will not be allowed. Do not use metal roof decking and cellular floors 

for supporting equipment. 

D. Provide and install concrete bases 4" above finished floor, with leveling channels, where noted, 

for floor-mounted equipment such as unit substations, transformers, switchboards, distribution 

panels, motor control centers, etc. 
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3.4 COORDINATION WITH OTHER TRADES 

A. Install Work so as to avoid interferences with the Work of other trades.  Be responsible for 

removing and relocating any work which, in the opinion of the Owner’s Representative, causes 

interferences. 

B. Should construction conditions prevent the installation of switches, conduit, outlet boxes, junction 

boxes, conductors, lighting fixtures and/or other related equipment at locations shown on the 

drawings, minor deviations may be permitted and shall be as directed by the Architect/Engineer, 

and shall be made without additional cost to Owner. 

C. The Electrical Trades will be responsible for all damage to other Work caused by their Work or 

through the neglect of their workers. 

1. All patching and repairing of any such damaged Work shall be performed by the trades 

which installed the Work, but the cost shall be paid by the Electrical Trades. 

3.5 ASSEMBLY AND CONNECTION OF EQUIPMENT 

A. Assembly of Equipment: 

1. The Contract Drawings and Specifications indicate items to be purchased and installed 

which are noted by a manufacturer's name, catalog number and/or brief description. 

2. The catalog number may not designate all the accessory parts and appurtenances 

required for the particular use or function. 

3. Arrange with the manufacturer for the purchase of all items required for the complete 

installation and efficient operation. 

B. Equipment Connections: 

1. Connections to equipment, motors, elevator controllers, lighting fixtures, etc., shall be 

made in accordance with the shop drawings and rough-in measurements furnished by the 

manufacturers of the particular equipment furnished.   

2. Any and all additional connections not shown on the Drawings but called for by the 

equipment manufacturer's shop drawings or required for the successful operation of the 

particular equipment furnished shall be installed as part of this Contract at no additional 

charge to the Owner. 

3.6 PHASING 

A. Identify general power and lighting feeder and branch circuits with a visual color code as an 

integral part of the outer jacket or as a printed color coding the entire length of the insulation in 

accordance with the NEC. 

3.7 FIELD QUALITY CONTROL 

A. Testing Ducts and Conduits:  Ducts and conduits which are installed underground or concealed 

in concrete floor slab, foundations, etc., shall be cleared of foreign material and obstructions 

after installation and before conductor or pullwires are draw-in, by wire brushing, swabbing and 

employing an iron or hardwood mandrel which is 1/4" smaller in diameter than the internal 

diameter of the duct or conduit.  Pulling wires shall be left in empty conduits. 
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B. Tests and Inspection:   

1. When the systems are completed, operate equipment as directed by Architect/Engineer.  

Replace all faulty equipment.  Make necessary adjustments before final acceptance. 

2. Tests shall include but not be limited to panels, lighting fixtures, receptacles, fire alarm 

system, generator transfer, sound systems, emergency lighting, branch circuits, etc. 

3. Perform all tests required by State, City, County and/or other agencies having jurisdiction. 

4. Provide all materials, equipment, etc., and labor required for tests. 

C. Cleaning: 

1. Keep premises free from accumulation of waste materials and rubbish.  At completion of 

work remove all rubbish from and about the building and leave the electrical systems 

clean and ready for use. 

2. Final clean-up shall include washing of fixture lenses, switchboards, substations, 

transformers, motor control centers, distribution panels, lighting panels, etc., to remove 

shipping and/or construction dust and debris.  Fixture reflectors and/or lenses with water 

marks or cleaning streaks will not be accepted. 

D. Painting: 

1. In general, no painting is required by Electrical Trades other than touch-up of 

factory-finished electrical equipment. 

2. All factory finished electrical equipment shall be cleaned at completion of the job.  

Equipment showing rust or mars shall be thoroughly cleaned and sanded, prime coated 

and touched up with enamel of color to match original finish. 

END OF SECTION 16010 
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SECTION 16025 – ELECTRICAL SYSTEMS 

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 work of this Section. 

1.2 SUMMARY 

A. Description of Systems: 

1. Small Power System:  208/120 volts, 3 phase, 4 wire, 60 hertz, solidly grounded neutral. 

1.3 WORK SPECIFIED IN DIVISION 16 SECTIONS 

A. Furnish all labor, materials, equipment, technical supervision, and incidental services required to 

complete, test and leave ready for operation the electrical systems as specified in the Division 16 

Sections. 

B. The principal items of electrical work to be furnished and installed shall include but not necessarily 

be limited to the following items: 

1. A 208/120 Volt, 3 phase, 4 wire, "clean" power transient voltage suppression system for 

electronic equipment service.  System shall include branch circuit wiring and all 

connections complete. 

2. Wiring devices including receptacles, plates, preset insert activation kits, etc. 

3. An empty raceway system for data wiring consisting of boxes, conduit, pull wires, cover 

plates, etc. 

4. Testing of cables and electrical equipment. 

5. All items incidental to and/or required to complete the installation. 

PART 2 - PRODUCTS 

See specific sections for requirements. 

PART 3 - EXECUTION 

See specific sections for requirements. 

END OF SECTION 16025 
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SECTION 16060 - GROUNDING 

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 work of this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Grounding Conductors: 

a. For General Use Above and Below Grade:  Bare. 

b. In Conduit with Phase Conductors:  Insulated. 

2. Grounding Connections: 

a. To Non-Permanently Fixed Equipment:  Lugs bolted to the equipment. 

1.3 QUALITY ASSURANCE 

A. Regulatory Requirements:  Ground electrical system neutrals and non-current carrying parts of 

electrical equipment per the minimum requirements of the National Electrical Code, except 

where additional requirements are indicated or specified. 

1.4 SUBMITTALS 

A. General:  Submit the following according to the Conditions of the Contract and Division 1 

Specification Sections. 

B. Submit shop drawings and complete product data on each item.  Coordinate the items, as they 

relate to the work, prior to submittal.  Shop drawings shall include: 

1. Ground cables 

2. Grounding connections and fittings 

PART 2 - PRODUCTS 

2.1 GROUNDING CONDUCTORS 

A. Bare Grounding Conductors:  stranded annealed copper. 

B. Insulated Grounding Conductors:  stranded annealed copper insulated with a heat and moisture 

resistant polyvinyl chloride compound and meeting UL Requirements for Type (THWN) (XHHW), 75 

degC, rated 600 volts, color-coded green.  Conductor No. 10 AWG and smaller may be solid in 

lieu of stranded.  Refer to Section 16120 for manufacturers. 
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2.2 GROUNDING CONNECTIONS 

A. Copper Compression Grounding 

1. Manufacturer:  Provide products of one of the following: 

a. Anderson 

b. Burndy 

c. Ilsco 

d. Panduit 

e. Penn Union 

f. Thomas & Betts 

B. Grounding Fittings for Bonding a Ground Conductor to Its Own Conduit. 

1. Manufacturer:  Provide products of one of the following: 

a. Appleton Type GIB 

b. Burndy Type NE 

c. Penn Union Type BD 

d. O-Z Type GB 

e. Thomas & Betts Type TIG or 3800 Series 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install conductors of size required by the NEC. except that where sizes are otherwise indicated, 

provide these sizes. 

B. Thoroughly clean all bonding surfaces of non-conducting materials.  Where bolted connections 

are used, treat surfaces with a corrosion-inhibiting compound. 

C. Where insulated conductors are used, thoroughly tape all exposed splices and connections.  

Encapsulate below grade splices and connections so that bare conductors are not in contact 

with earth. 

D. Where metallic conduit is used for mechanical protection of a ground conductor, bond 

conductor to the conduit at each end. 

E. Where non-metallic conduit is used, install a ground conductor in the conduit with the circuit 

conductors.  The ground conductor may be a separate conductor, a conductor of a 

multi-conductor cable, or wires in the interstices of cabled circuit conductors.  Size the ground 

conductors per NEC requirements except where noted otherwise. 

F. Provide an equipment grounding conductor, within the raceway along with phase conductors, 

for all feeders and branch circuits. 

G. Provide an equipment grounding conductor within all flexible conduits. 
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H. The metallic enclosures and exposed noncurrent-carrying metal parts of all electrical equipment 

shall be grounded by connection with an equipment grounding conductor.  This includes boxes, 

panels, lighting fixtures, ballasts and poles, receptacles, etc. 

END OF SECTION 16060  
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SECTION 16080 - ELECTRICAL TESTING 

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 work of this section. 

1.2 SUMMARY 

A. General Scope: 

1. Engage the services of a recognized independent testing firm for the purpose of 

performing inspections and tests as herein specified.  Where this contractor has the 

qualifications and capabilities of providing these services, it shall be so stated prior to 

award of contract. 

2. The testing firm shall provide all material, equipment, labor, and technical supervision to 

perform such tests and inspections. 

3. It is the intent of these tests to assure that all electrical equipment, both contractor and 

owner supplied, is operational and within industry and manufacturer's tolerances and is 

installed in accordance with design specifications. 

4. The tests and inspections shall determine suitability for energization. 

B. Applicable Codes, Standards and References 

1. All inspections and tests shall be in accordance with the following applicable codes and 

standards except as provided otherwise herein. 

a. American National Standards Institute - ANSI 

1) ANSI C2:  National Electrical Safety Code 

2) ANSI Z244-1:  American National Standard for Personnel Protection 

b. American Society for Testing and Materials - ASTM 

c. Association of Edison Illuminating Companies - AEIC 

d. Electrical Apparatus Service Association - EASA 

e. Institute of Electrical and Electronic Engineers - IEEE 

f. Insulated Cable Engineers Association - ICEA 

g. International Electrical Testing Association - NETA 

h. National Electrical Manufacturer's Association - NEMA 

i. National Electrical Code - NEC 

j. National Fire Protection Association - NFPA 

1) ANSI/NFPA 70B:  Electrical Equipment Maintenance 

2) NFPA 70E:  Electrical Safety Requirements for Employee Workplaces 

3) ANSI/NFPA 70: National Electrical Code 

4) ANSI/NFPA 78:  Lightning Protection Code 

5) ANSI/NFPA 101:  Life Safety Code 

k. Occupational Safety and Health Administration - OSHA 

1) OSHA Part 1910; Subpart S, 1910.308 
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2) OSHA Part 1926; Subpart V, 1926.950 through 1926.960 

l. Underwriters Laboratories, Inc. - UL 

m. State and Local Codes and Ordinances 

2. All inspections and tests shall utilize the following references: 

a. Project Design Specifications. 

b. Project Design Drawings. 

c. Manufacturer's instruction manuals applicable to each particular apparatus.  

C. Qualifications of Testing Agency: 

1. The testing firm shall be a corporately independent testing organization which can 

function as an unbiased testing authority, professionally independent of the 

manufacturers, suppliers, and installers of equipment or systems evaluated by the testing 

firm. 

2. The testing firm shall be regularly engaged in the testing of electrical equipment devices, 

installations, and systems. 

3. The testing firm shall have been engaged in such practices for a minimum of five years. 

4. The testing firm shall meet Federal OSHA criteria for accreditation of testing laboratories, 

Title 29, Parts 2907, 1910, and 1936.  Full membership in the InterNational Electrical Testing 

Association constitutes proof of such criteria. 

5. The lead, on site, technical person shall be currently certified by the InterNational Electrical 

Testing Association (NETA) in Electrical Power Distribution System Testing. 

6. Testing firm shall utilize only full-time technicians who are regularly employed by the firm for 

testing services. Electrically unskilled employees are not permitted to perform testing or 

assistance of any kind.  Electricians and/or linemen may assist, but may not perform testing 

and/or inspection services. 

7. The testing firm shall submit proof of the above qualifications with bid documents when 

requested. 

8. The testing firm shall be an independent organization as defined by OSHA Title 29, Part 

1936 and the InterNational Electrical Testing Association. 

9. All instruments used by the testing firm to evaluate electrical performance shall meet 

NETA's Specifications for Test Instruments. 

10. The terms used herewithin such as Test Agency, Test Contractor, Testing Laboratory, or 

Contractor Test Company, shall be construed to mean testing firm. 

D. Division of Responsibility: 

1. The Electrical Contractor shall perform routine insulation resistance, continuity and rotation 

tests for all distribution and utilization equipment prior to and in addition to tests performed 

by the testing firm specified herein. 

2. The Electrical Contractor shall supply a suitable and stable source of electrical power to 

each test site.  The testing firm shall specify the specific power requirements. 

3. The Electrical Contractor shall notify the testing firm when equipment becomes available 

for acceptance tests.  Work shall be coordinated to expedite project scheduling. 

4. The Electrical Contractor shall have a short circuit analysis and coordination study 

prepared by an independent testing firm or consulting engineering firm and have said 

study approved by the A/E project electrical engineer eight (8) weeks prior to 

commencing any testing. 

5. The testing firm shall notify the engineer prior to commencement of any testing. 

6. Any system, material or workmanship which is found defective on the basis of acceptance 

tests shall be reported. 
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7. The testing firm shall maintain a written record of all tests and upon completion of project, 

assemble and certify a final test report. 

E. Electrical Tests:  Furnish all labor, materials, test equipment, and technical supervision to perform 

and record the electrical tests as specified, and perform and record all electrical tests as 

required, including tests on: 

1. Tests on Cables, Low Voltage (600V Maximum) 

2. Grounding Systems 

F. Preliminary inspections and tests:   

1. Visual inspections of electrical equipment, wire checks of factory wiring and any other 

preliminary work required to prevent delays during performance of electrical acceptance 

tests. 

G. Electrical acceptance tests:   

1. Those inspections and tests required to show that the workmanship, methods, inspections, 

and materials used in erection and installation of the electrical equipment conforms to 

accepted engineering practices, IEEE Standards, IPCEA-NEMA Standards, the National 

Electrical Code, manufacturers instructions, and Division 16 Sections, and to determine 

that the equipment involved may be energized for operational tests. 

H. Operating tests:   

1. Those tests performed on all electrical equipment installed under Division 16 Sections, and 

under other Sections, to show that the electrical equipment will perform the functions for 

which it was designed. 

1.3 RELATED WORK SPECIFIED IN OTHER SECTIONS 

A. Refer to Section 16025, "Electrical Systems". 

B. Operating tests on mechanical and electrical equipment installed under other Sections to prove 

capability of such equipment to perform as specified in the Section covering specific equipment. 

C. Repair or replacement of equipment installed under other Sections and not meeting 

acceptance tests specified in this Section and therefore not acceptable. 

D. Uncoupling of motors installed under other Sections where reverse rotation could damage 

equipment during acceptance tests for proper rotation. 

1.4 PERFORMANCE REQUIREMENTS 

A. Final acceptance of electrical equipment will not only depend on equipment integrity as 

determined by the electrical acceptance test, but will also depend on complete operational 

tests, whether performed under this or other Sections.  
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1.5 SUBMITTALS 

A. Test Reports:   

1. The test report shall include the following: 

a. Project Name:  Obtain from project manual. 

b. A/E  Firm:  Integrated Design Solutions, LLC 

c. A/E Address:  888 W. Big Beaver, Suite 200, Troy, MI  48084 

d. A/E Project Number:  Obtain from project manual. 

e. Name of testing organization. 

f. Address of testing organization. 

g. Name of individual performing tests. 

h. Description of tests. 

i. Test data. 

j. Analysis and recommendations. 

k. Description of equipment tested and its number/name. 

l. Humidity, temperature, and other conditions that may affect the results of the tests 

and/or calibrations. 

m. Date of inspections, tests, maintenance, and/or calibrations. 

n. Identification of the testing technician. 

o. Indication of inspections, tests, maintenance, and/or calibrations to be performed 

and recorded. 

p. Indication of expected results when calibrations are to be performed. 

q. Indication of “as-found” and “as-left” results, as applicable. 

r. Sufficient spaces to allow all results and comments to be indicated. 

2. Submit test reports, including complete data on actual readings taken and corrected 

values, to the Architect/Engineer for approval after each test period.  Have all test reports 

signed by the authorized witnesses present at tests prior to submission.  Do not energize any 

equipment or material for operating tests until test data has been approved. 

B. Submit five (5) copies of final approved test reports to the Owner at the completion of the work 

under this Section. 

C. Submit five (5) copies of the short circuit and protective device coordination study. 

1.6 PROJECT/SITE CONDITIONS 

A. Environmental Requirements: 

1. Do not perform megger or high potential tests during times of high relative humidity. 

2. Do not perform tests on outdoor equipment during inclement weather.  Do not perform 

tests on direct burial bare ground conductors or on ground rods within a 48 hour period 

following rainfall. 
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B. Safety Precautions: 

1. All parties involved shall be cognizant of applicable safety procedures.  This document 

does not include any procedures, including specific safety procedures.  It shall be 

understood and clear that an overwhelming majority of the tests and inspections 

recommended in these specifications are potentially hazardous.  Individuals performing 

these tests shall be trained and capable of conducting these tests in a safe manner and 

with complete knowledge of the hazards involved.  Safety practices shall include, but are 

not limited to, the following requirements: 

a. All applicable provisions of the Occupational Safety and health Act, particularly 

OSHA 29CFR 1910. 

b. Accident Prevention Manual for Industrial Operations, National  Safety Council. 

c. Applicable state and local safety operating procedures. 

d. Owner’s safety practices. 

e. ANSI/NFPA 70E, Standard for Electrical Safety Requirements for Employee 

Workplaces. 

2. A safety lead person shall be identified prior to commencement of work. 

3. A safety briefing shall be conducted prior to the commencement of work. 

4. All tests shall be performed with the apparatus de-energized and grounded except where 

otherwise specifically required to be ungrounded or energized for certain tests. 

5. The testing organization shall have a designated safety representative on the project to 

supervise operations with respect to safety. 

6. During cable tests, station a person at each point where cable has exposed connections.  

Supply each person with a two-way communication device. 

C. Suitability of Test Equipment: 

1. All test equipment shall meet the calibration requirements found in these specifications 

and shall be in good mechanical and electrical condition. 

2. Field test metering used to check power system meter calibration shall be more accurate 

than the instrument being tested. 

3. Accuracy of metering in test equipment shall be appropriate for the test being performed. 

4. Waveshape and frequency of test equipment output waveforms shall be appropriate for 

the test and the tested equipment. 

D. Test Instrument Calibration: 

1. The testing organization shall have a calibration program which assures that all applicable 

test instruments are maintained within rated accuracy for each test instrument calibrated. 

2. The firm providing calibration service shall maintain up-to-date instrument calibration 

instructions and procedures for each test instrument calibrated. 

3. The accuracy shall be directly traceable to the National Institute of Standards and 

Technology (NIST). 

4. Instruments shall be calibrated in accordance with the following frequency schedule: 

a. Field instruments:  Analog, 6 months maximum.  Digital, 12 months maximum. 

b. Laboratory instruments:  12 months maximum. 

c. Leased specialty equipment:  12 months maximum. 

5. Dated calibration labels shall be visible on all test equipment. 
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6. Records, which show date and results of instruments calibrated or tested, must be kept up 

to date. 

7. Calibrating standard shall be of better accuracy than that of the instrument tested. 

1.7 SEQUENCE AND SCHEDULING 

A. Perform all acceptance and operating tests in the presence of the Architect/Engineer. 

B. Schedule sequence of tests so that equipment can be energized immediately after completion 

of the applicable tests and approval of test reports.  Notify the Architect/Engineer of time of test 

at least 48 hours prior to testing. 

C. Notify vendors and manufacturers of electrical equipment of the time of tests and extend 

reasonable cooperation to them or their representatives to permit them to witness tests should 

they so request.  Obtain list of manufacturers of Owner furnished equipment from the 

Architect/Engineer. 

1.8 INDEPENDENT TESTING FIRMS 

A. Dymax Services, Inc. 

23460 Industrial Park Drive 

Farmington Hills, MI  48335 

(248) 477-6066 

B. Power Plus Engineering, Inc. 

46545 Magellan Drive 

Novi, MI  48377 

(248) 344-0200 

PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Perform preliminary inspections and tests immediately prior to performing acceptance tests.  

Fuses and fusing devices, such as cable limiters, shall be omitted from cable tests and tests 

involving cables. 

3.2 MEGGER TESTS 

A. Megger readings specified are the minimum readings desired at an ambient temperature of 60 

degF (15.56 degC) and at a low relative humidity.  When megger readings are taken at other 

than 60 degF, convert readings to equivalent values at 60 degF. 

B. When megger readings fall below the specified minimum values at 60 degF, devise some means 

of applying heat for the purpose of drying out the equipment subject to the approval of the 

Architect/Engineer.  If drying is to be done by applying an electric potential to a piece of 

equipment, do not exceed the continuous voltage or current ratings of the equipment being 

dried, either directly or by induction. 
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3.3 CONTINUITY TESTS 

A. Perform continuity tests with a DC type device using a bell or buzzer.  Do not use phones for 

continuity test; use phones only for communication. 

3.4 CABLES, LOW-VOLTAGE (600V MAXIMUM) 

A. General: 

1. Provide visual and mechanical inspection of all cables. 

2. Provide a continuity test for all feeders and subfeeders. 

3. Provide a megger test for all cables serving loads 200 amperes and above. 

4. Provide uniform resistance testing of all parallel conductors. 

5. Verify that phase identification was provided and its accuracy for each power feeder and 

subfeeder cable. 

6. Verify identification of all lighting circuits and 120 volt circuits on the panel directories. 

7. Test and verify thorough operational tests that all lighting and 120 volt circuits perform all 

the functions for which they were designed. 

B. Visual and Mechanical Inspection: 

1. Inspect and compare cable data including size and quantity of cables with drawings and 

specifications.  Report differences in test report and include on contractor’s “as-built” 

drawings. 

2. Inspect exposed sections of cables for physical damage. 

3. Inspect bolted electrical connections for high resistance using one of the following 

methods: 

a. Use of low-resistance ohmmeter. 

b. Verify tightness of accessible bolted electrical connections by calibrated torque-

wrench method in accordance with manufacturer’s published data. 

c. Perform thermographic survey. 

4. Inspect compression-applied connectors for correct cable match and indentation. 

5. Inspect for correct phase identification and phase arrangements. 

6. Inspect jacket and insulation condition. 

C. Electrical Tests: 

1. Perform resistance measurements through bolted connections with low-resistance 

ohmmeter. 

2. Megger Test:  Perform insulation-resistance test for each conductor with respect to ground 

conductors.  Test duration shall be one minute.  Applied potential shall be as follows: 

a. 500 volts DC for 300 volt rated cable. 

b. 1000 volts DC for 600 volt rated cable.  Minimum permissible insulation-resistance. 

c. Tested value shall be 50 megohm for isolated cables and 5 megohms for non-

isolated cables. 

3. Perform continuity tests to insure correct cable connection. 

4. Verify uniform resistance of parallel conductors. 
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D. Connections:  Isolate power cables to be megger tested by opening switches or breakers at 

each end of cable prior to testing where such disconnecting means exists.  Where cables are 

direct connected without a disconnecting means, do not disconnect cables; test as connected. 

E. Acceptance:  Cable must pass all inspections and tests. 

F. Records: 

1. Include the following information in test report on each 480 volt power cable: 

a. Complete cable identification and description of isolation means. 

b. Megger readings, including converted values. 

c. Approximate average cable temperature. 

3.5 TESTS ON GROUNDING 

A. General:  Inspect ground conductors and connections for conformance with design 

specifications and for satisfactory workmanship.  Test resistance to earth of each ground rod and 

each ground grid.  Test ground paths for equipment and structural steel grounding. 

B. Connections: 

1. Maintain each ground rod isolated from the associated ground grid for tests on individual 

rods for resistance to earth. 

2. Include associated ground rods and interconnecting wiring in tests on each grid system for 

resistance to earth. 

3. Include ground bus on equipment, grid connection, and associated intermediate copper 

ground conductors in tests on ground paths for electrical equipment. 

4. Include structural steel connection, grid connection and intermediate conductor in tests 

on ground paths for structural steel. 

C. Tests On Ground Paths:  Test ground paths for electrical equipment and structural steel for 

continuity by applying a low voltage DC source of current, capable of furnishing up to 100 

amperes.  The ground path for electrical equipment using structural steel must conduct 100 

amperes.  Resistance as calculated from the current and voltage must not exceed 0.010 ohms. 

D. Acceptance:  Grounding materials and connections must pass all inspections and must meet all 

specified maximum and minimum values. 

E. Records:  Make complete records of all tests.  Include resistance values obtained, calculations of 

same, and methods of test and calculation. 

3.6 TESTS ON SPECIAL SERVICE SYSTEMS 

A. Perform operating tests on all special service systems to prove that all design functions are 

satisfactorily performed. 

END OF SECTION 16080 
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SECTION 16120 - CONDUCTORS AND CABLES (0-600V) 

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 work of this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Wire and cable systems as required, and all material and equipment, including wire cable, 

connectors and lugs, fittings, and wire and cable identification, as indicated or specified. 

1.3 PERFORMANCE REQUIREMENTS 

A. Furnish wire and cable on which standard factory tests established by ASTM, ANSI, IPCEA and 

NEMA have been performed. 

1.4 SUBMITTALS 

A. General:  Submit the following according to the Conditions of the Contract and Division 1 

Specification Sections. 

B. Product Data:  Submit product data for each type and size of wire and cable.  Identify material, 

construction data, insulation thickness, and jacket thickness.  Submit color coding schemes for 

branch circuit wiring.  Submit cable identifications. 

C. Samples:  Submit samples on request of the Architect-Engineer. 

D. Submit test data for wire and cable upon request of the Architect-Engineer.  Do not install wire 

and cable for which test data has been requested until test data is approved. 

1.5 REGULATORY REQUIREMENTS 

A. Wire and Cable:  Listed by Underwriters' Laboratories as meeting National Electrical Code 

requirements and be so labeled. 

1.6 DELIVERY, STORAGE AND HANDLING 

A. Deliver all wire and cable to the site on reels or in coils, plainly marked for complete identification, 

including the wire or cable size, the number of conductors, type of wire or cable, length, weight, 

thickness and character of the insulation and the name of the manufacturer.  Furnish 600 volt 

wires and cables on coils and reels carrying original date perforated inspection labels of the 

Underwriters' Laboratories showing the number of feet and type of wire contained. 
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PART 2 - PRODUCTS 

2.1 WIRE AND CABLE 

A. General Requirements:  Furnish wire and cable per standard specifications established for such 

material and construction by ASTM, ANSI, IPCEA and NEMA, where applicable.  Furnish copper 

conductors unless otherwise specified, not less than No. 12 AWG, except control conductors 

which may be No. 14 AWG.  Furnish conductor sizes as indicated.  Furnish solid or stranded 

conductors for sizes No. 10 AWG and smaller, and stranded conductors for sizes No. 8 AWG and 

larger. 

1. Manufacturer:  Provide products of one of the following: 

a. American Insulated Wire Corp. 

b. Cablec Corp. 

c. Okonite 

d. Pirelli Cable Corp. 

e. Southwire. 

f. Triangle. 

B. Wire for General Interior and Exterior Use:  Single conductor, annealed copper, NEC Type XHHW 

or THHN/THWN rated 90 degC in dry locations and 75 degC in wet locations, 600 volts, or NEC 

Type RHW rated 75 degC, 600 volts, or Type THWN rated 75 degC, 600 volts. 

C. Wire for General Interior and Exterior Use, Sizes No. 10 AWG and Smaller:  Single conductor, 

annealed copper, NEC Type THW rated 75 degC, 600 volts. 

D. Wire for General Interior and Exterior Use, Sizes No. 8 AWG Through No. 4/0 AWG:  Single 

conductor, annealed copper, NEC Type RHW rated 75 degC, 600 volts; NEC Type THHN-THWN 

rated 90 degC in dry locations and 75 degC in wet locations, 600 volts. 

2.2 CONNECTORS FOR SPLICING COPPER CONDUCTORS 

A. Connectors for Straight Splicing Conductors Up To and Including No. 8 AWG:  Solderless 

compression type. 

1. Manufacturer:  Provide one of the following: 

a. Burndy "Hylink” 

b. Panduit 

c. Thomas & Betts "Sta-Kon" 

B. Connectors for Pigtail Splicing Conductors Up To and Including No. 8 AWG:  Solderless type; with 

a metallic insert connector within a plastic insulating cover having a temperature rating of 105 

degC, 600 volts. 

1. Manufacturer:  Provide one of the following: 

a. Buchanan 

b. Ideal 

c. Scotchlok 
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C. Connectors for Straight Splicing Conductors No. 6 AWG and Larger:  Solderless compression 

2-way type. 

1. Manufacturer:  Provide one of the following: 

a. Burndy Type YS-L 

b. Thomas & Betts 54500 Series 

D. Connectors for 3-Way Splicing Conductors No. 6 AWG and Larger:  Solderless compression type. 

1. Manufacturer:  Provide one of the following: 

a. Burndy YS-T 

b. Thomas & Betts 54700 Series 

2.3 LUGS FOR TERMINATING COPPER CONDUCTORS 

A. Lugs for Terminating Power Conductors Up To and Including No. 8 AWG:  Solderless type, 

manufacturer's standard, unless otherwise specified. 

B. Lugs for Terminating Power Conductors No. 6 AWG and Larger:  Solderless compression type, one 

hole for No. 6 AWG through No. 4/0 AWG inclusive, and two hole for larger sizes. 

1. Manufacturer:  Provide one of the following: 

a. Burndy Type YA-L 

b. Thomas & Betts Series 54000 

C. Lugs for Terminating Control and Switchboard Wiring:  Solderless compression type with tinned 

ring tongue. 

1. Manufacturer:  Provide one of the following: 

a. Burndy "Hylug" 

b. Thomas & Betts "Sta-Kon" 

2.4 WIRE LABELS 

A. Wire Labels for Identification of Conductors. 

1. Manufacturer:  Provide products of one of the following: 

a. Brady 

b. Westline 
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2.5 INSULATING TAPE 

A. General Use Tape: 

1. Manufacturer:  Provide one of the following: 

a. Okonite Type CLF Catalog Series 602-20 

b. Scotch 33 Plus 

B. High Temperature Area Tape: 

1. Manufacturer:  Provide products of one of the following: 

a. Plymouth/Bishop Insulating Products “77 Plyglas” 

b. Scotch 27 

2.6 MISCELLANEOUS 

A. Lubricating Compound: 

1. Manufacturer:  Provide products of one of the following: 

a. American Polywater Corp. 

b. Ideal 77 Yellow or Wire Lube 

B. Aluminum Joint Compound: 

1. Manufacturer:  Provide products of one of the following: 

a. Burndy "Penetrox A" 

b. Ilsco “DE-OX” 

c. Thomas & Betts No. 21059 

PART 3 - EXECUTION 

3.1 GENERAL 

A. Install wiring in raceway systems, as indicated and as specified.  Install wiring only in completed 

raceway systems and when systems are protected from the weather.  Install conductors 

continuous, without splices, between equipments, where possible.  Where splices are required, 

make up splices in boxes; do not use fittings for same. 

B. Install phase and neutral conductors of each branch or feeder circuit in a single conduit except 

where paralleling circuits are indicated.  Install paralleling circuits of identical makeup and length 

as the paralleled circuit, and terminate conductors at the same location, mechanically and 

electrically, at both ends, to ensure equal division of the total current between conductors. 

C. Continuously lubricate all non-armored cables of the larger sizes at the pull-in point of conduit 

systems with an approved compound compatible with conductor insulation or jacket. 
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D. Install conductors in such a manner that the bending radius of any wire or cable is not less than 

the minimum recommended by IPCEA and/or the manufacturer.  Do not exceed manufacturer's 

recommended values for maximum pulling tension applied to any wire or cable. 

E. Connect all power wiring to equipment such that phasing shall be A-B-C-N left to right, top to 

bottom and front to back, where possible, and permanently identify phasing on the structure or 

housing adjacent to bus.  Phase identification A-B-C is equivalent to transformer phase 

identification X1-X2-X3 and H1-H2-H3. 

3.2 COLOR CODING AND CONDUCTOR IDENTIFICATION 

A. Provide single conductor cables having black insulation for power feeders and subfeeders.  Do 

not color-code these circuits.  Identify individual feeder and subfeeder conductors as to phase 

connection A, B, C by means of wire labels at each splice and termination. 

B. Identify individual phase conductors of branch power and lighting circuits as to phase and 

system voltage by means of color coding in conformance with Section 210-5 of the NEC.  

Develop a unique color scheme for each different voltage system.  Match existing schemes 

where such exist.  Submit color schemes for approval of the Architect-Engineer prior to 

implementation.  Provide conductor color coding by means of colored insulating materials or by 

means of colored wire labels attached to individual conductors in all outlet, pull or junction boxes 

and at all terminations. 

C. Identify each control circuit wire at each termination by means of wire labels.  Provide 

identification as indicated.  Mark the white marking strip of all control terminal blocks with the 

same identification as the connecting wire in permanent black ink. 

3.3 SPLICES AND TERMINATIONS 

A. Splice and terminate conductors with connectors and lugs as specified for the specific size and 

type of conductor.  Do not splice armored cable except where cable lengths are limited by reel 

capacity.  Do not splice direct burial cable underground.  Indent all compression type 

connectors and lugs with tools as recommended by the connector or lug manufacturer. 

B. Thoroughly clean wire ends before connectors or lugs are applied.  Before installing a 

compression connector or lug on an aluminum conductor, apply an aluminum joint compound 

to the exposed conductor and wire brush through the compound to remove the aluminum oxide 

film.  Install the connector or lug immediately after wire brushing the conductor. 

C. Whenever aluminum or copper lugs are terminated on aluminum bus, use a Belleville washer and 

two tin or cadmium plated washers, one on each side in combination with aluminum joint 

compound on all contacting surfaces.  Tighten bolts until Belleville washer is flat. 

D. Insulate all bare surfaces of conductors with a minimum of four layers (half lap in two directions) 

of electrical insulating tape.  On larger splices and terminals, build up connection with electrical 

insulating putty before applying tape, to eliminate both sharp edges and voids. 

END OF SECTION 16120 
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SECTION 16130 - RACEWAYS AND BOXES 

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 work of this Section. 

1.2 SUMMARY 

A. Raceway systems as required, and all equipment and material, including conduit, fittings, boxes,  

and poke-thrus, as indicated or specified. 

1.3 SUBMITTALS 

A. Letter of Intent:  Submit letter of intent for each item.  Coordinate the items, as they relate to the 

work, prior to submittal.  Items shall include: 

1. Conduit and fittings 

2. Boxes 

B. Product Data:  Submit complete data on each item.  Coordinate the items, as they relate to the 

work, prior to submittal.  Shop drawings shall include: 

1. Two-piece surface metal raceway. 

2. Poke-thrus and fittings. 

PART 2 - PRODUCTS 

2.1 CONDUIT 

A. Electrical Metallic Tubing:  Zinc-coated steel per ANSI C80.3-1977 "Specification for Electrical 

Metallic Tubing, Zinc-Coated". 

1. Manufacturer:  Provide products of one of the following: 

a. Allied 

b. ETP 

c. Republic 

d. Triangle 

B. Flexible Steel Conduit:  Per UL-1, "Flexible Steel Conduit". 

1. Manufacturer:  Provide products of one of the following: 

a. Allied 

b. ETP 

c. Triangle 
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C. Liquid-Tight Flexible Steel Conduit:  Per UL-1, "Flexible Steel Conduit", with a PVC jacket. 

1. Manufacturer:  Provide products of one of the following: 

a. "Sealtite" 

b. Electriflex 

2.2 CONDUIT FITTINGS 

A. Couplings and Connectors for EMT:  Zinc-plated steel, set screw type. 

1. Manufacturer:  Provide products of one of the following: 

a. Appleton 

b. ETP 

c. Midwest 

d. Steel City 

e. Thomas & Betts 

B. Conduit Unions on Continuous Run: 

1. Manufacturer:  Provide products of one of the following: 

a. Erickson 

C. Fittings for Flexible Steel Conduit:  Malleable iron or steel, zinc or cadmium plated, securing the 

conduit by clamping action around the periphery of the conduit.  Do not furnish fittings that 

anchor the conduit by means of set screws. 

1. Manufacturer:  Provide products of one of the following: 

a. Appleton 

b. ETP 

c. Steel City 

D. Fittings for Liquid-Tight Flexible Steel Conduit:  Designed to maintain the liquid-tight feature of the 

installation. 

1. Manufacturer:  Provide products of one of the following: 

a. Appleton ST Series 

b. ETP 

c. Thomas & Betts 5331 to 5360 

2.3 OUTLET BOXES 

A. Sheet Steel Boxes:  Galvanized or sherardized stock not less than No. 14 gage, with knockout 

openings, single or multiple gang, with extensions, adapters, plaster rings, tile covers, fixture studs 

and cover plates.  Furnish accessories with same gage and finish as specified for boxes, except 

where special finishes are specified for covers and device plates in Section 16121.  Provide sizes 

per NEC requirements for wiring space, except where minimum sizes are specified under Part 3. 
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1. Manufacturer:  Provide products of one of the following: 

a. Appleton 

b. RACO 

c. Steel City 

B. Cast or Malleable Iron Boxes:  Galvanized or cadmium plated, single or multiple gang, with taper 

threaded hubs, adapters and cover plates.  Furnish cast metal, galvanized or cadmium plated 

accessories, except where special device plates are specified in Section 16121.  Furnish gaskets 

when located in areas requiring gaskets as specified in Part 3.  Provide sizes per NEC requirements 

for wiring space, except where minimum sizes are specified under Part 3. 

1. Manufacturer:  Provide products of one of the following: 

a. Appleton 

b. Crouse-Hinds 

c. Pyle-National 

d. Russelstoll 

2.4 PULL AND JUNCTION BOXES 

A. Boxes Less than 5 Inches by 5 Inches:  Conform to requirements specified for Outlet Boxes. 

B. Sheet Metal Boxes:  Code gage, full seam welded with bent-in flanges seam welded at corner 

joints, screw fastened cover of same gage as box.  Fasten cover with brass machine screws.  

Galvanize box and cover after fabrication.  Provide sizes conforming to NEC requirements for 

wiring space, except where boxes of larger size are indicated.  Furnish gaskets when located in 

areas requiring gaskets as specified in Part 3. 

C. Cast or Malleable Iron Boxes:  Code gage, with threaded hubs or conduit bosses for field drilling 

and tapping, screw fastened cover of same gage as box.  Fasten cover with brass machine 

screws.  Galvanize box and cover after fabrication.  Provide sizes conforming to NEC 

requirements for wiring space, except where boxes of larger size are indicated.  Furnish gaskets 

when located in areas requiring gaskets as specified in Part 3. 

1. Manufacturer:  Provide products of one of the following: 

a. Hoffman 

b. O-Z 

2.5 TWO PIECE SURFACE METAL RACEWAY 

A. Multi-Outlet Systems of Receptacles:  Consisting of special receptacles and communications 

outlets installed in an all steel wireway system suitable for use indicated. 

B. Assembly shall have divider for separation of power wiring and communication wiring where 

indicated.  Locate and space receptacles and furnish length of wireway system as indicated. 

C. Provide necessary fittings such as couplings, clips, ends, and covers.  Furnish factory painted ivory 

finish raceway system components.  All coverplates, inserts, brackets and any visible components 

shall be ivory.  Contractor shall provide all required field touch-up painting as required. 
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D. At locations where receptacles and communication devices are indicated, the surface metal 

raceway manufacturer shall provide two (2) gang device plates with cut out holes of sufficient 

size to accept 120 volt surge suppression type receptacles and communication devices.  The 

device plates shall be so designed as to permit installation of receptacles and communication 

outlets with cover plate and the cover plate providing a tight fit against the raceway. 

E. At locations where only one single gang device is shown, either power or communications, the 

device plates shall have one single gang cutout the same size as required to accommodate a 

surge suppression receptacle. 

F. All devices installed in the raceway shall be Hubbell “Style Line” type and shall be similar in size to 

a surge suppression outlet. 

G. Provide receptacles and communication outlet blank inserts as indicated and specified. 

H. Multi-Outlet Systems of Feeder Raceway:  Assembly shall have divider for separation of power 

wiring and communication wiring.  Furnish lengths of wireway system as indicated or required. 

1. Manufacturer:  Provide products of one of the following: 

a. Wiremold 4000 Series 

2.6 FLUSH DUAL SERVICE POKE-THRU ASSEMBLY 

A. Poke-Thru Insert:  In floor fitting installs in an 8-inch diameter core drilled hole.  The unit consists of 

separate power and communication compartments.  The unit shall recess the power and 

communications devices below floor level.  There shall be one 3/4 inch power conduit and one   

1-1/4 or 2 inch communications conduit.  The insert shall have a retaining feature that shall hold 

the device in the slab.  Unit shall be UL listed for use in 1, 1-1/2, and 2 hour rated concrete floors. 

B. Activation Cover:  Manufactured of die-cast aluminum alloy with a plated brass finish, 9-1/4 inch 

diameter with gasketing and spring-loaded, cable egress doors. 

C. Manufacturer: 

1. Wiremold Evolution 8AT Series 

2. Engineer approved equal 

D. Devices: Provide devices as noted on Drawings. 

2.7 MISCELLANEOUS 

A. Trapeze Hangers 

1. Manufacturer:  Provide products of one of the following: 

a. Kindorf 

b. Powerstrut 

c. Unistrut 
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B. Shielding Paint 

1. Manufacturer:  Provide products of one of the following: 

a. Thomas & Betts "KopR-Shield" 

C. Sealant:  Single component, non-sage urethane: 

1. Manufacturer:  Provide products of one of the following: 

a. Sika Corp. “Sikaflex 1a” 

b. Pecora Corp. "Dynatrol 1" 

c. Sonneborn "Sonolastic NP-1" 

d. Tremco “Dymonic” 

PART 3 - EXECUTION 

3.1 CONDUIT SYSTEMS 

A. Unless otherwise specified or indicated, the use of electric metallic tubing is permitted for branch 

circuits above suspended ceilings, in concealed wall cavities in offices or similarly "finished areas." 

B. Install flexible conduit in lieu of EMT for final connection to equipment subject to vibration or 

movement.  Use liquidtight type of flexible conduit in lieu of non-jacketed flexible conduit in 

damp or wet locations. 

C. Install conduit systems as indicated, as required by the NEC, and as specified.  Install conduit sizes 

as indicated.  Where conduit sizes are not indicated, install sizes per NEC requirements, except do 

not use conduit sizes smaller than 3/4 inch unless otherwise specified.  Use 1/2 inch fixture stems 

optionally, unless otherwise indicated. 

D. Install conduit concealed in office and similar finished areas, and exposed in all other areas 

unless otherwise indicated or specified.  Do not run conduit in or under concrete floors in contact 

with earth in utility areas unless specifically indicated. 

E. Install exposed conduit runs parallel or perpendicular to walls, structural members, or intersections 

of vertical planes and ceilings.  Keep conduit at least six inches away from parallel runs of high 

temperature surfaces, such as steam or hot water pipes and do not run conduit directly under 

cold water lines. 

F. Group conduit for common support, where indicated and elsewhere as directed by the 

Architect-Engineer. 

G. Do not install crushed or deformed conduits and avoid trapped runs in damp or wet locations.  

Take care to prevent the entrance of water and the lodging of concrete, plaster, dirt or trash in 

conduit, boxes, fittings and equipment during the course of construction.  Free conduit of 

obstructions or replace the conduits.  Where conduit joints occur in concrete slabs, or in damp or 

wet locations, make joints watertight by applying an approved compound on the entire thread 

area before assembling.  Draw up all conduit joints as tightly as possible.  Cap exposed empty 

conduits which do not terminate in outlets, panels, cabinets, etc. with standard galvanized 

plumbers pipe caps.  Plug empty conduits which terminate flush with floors or walls with flush 

coupling and brass plug. 
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H. Install conduit sleeves for all exposed conduits and cables passing through walls, ceilings or floors, 

and fill the void between sleeve and conduit with sealant flush with the end of the sleeve to seal 

the opening. 

1. For conduit sleeves passing through fire rated walls, floors or ceilings, comply with 

requirements of Section 07841 “Through-Penetration Firestop Systems”. 

I. Make changes in direction of runs with symmetrical bends, fittings or pull boxes.  Do not use 

bends around outside corners; use fittings for same.  Install elbows, bends and offsets having a 

minimum radius of curvature of 24 inches for 2 inch and 2-1/2 inch conduit, and 36 inches for 3 

inch and larger conduit. Except where conduit runs are shown in exact detail, install pull points at 

not greater than 200 foot intervals in straight runs.  Where bends are included between pull 

points, reduce this maximum permissible 200 foot separation between pull points by 50 feet for 

each 90 degree bend and 25 feet for each 45 degree bend.  Figure deductions for all other 

angle bends on a similar basis.  When bends are made in the field, make bends with an 

approved hickey or conduit bending machine.  Make bends in 1-1/4 inch and larger conduits 

with standard conduit ells where possible. 

J. Provide conduit nipples with two independent sets of threads.  Do not use running threads on any 

part of the conduit system.  Where conditions require joining two fixed conduits into a continuous 

run, use a conduit union, in place of running threads and coupling. 

K. Install expansion fittings in exposed conduit runs of greater than 100 feet in length, crossing 

building expansion joints, and elsewhere as indicated. 

L. Use one hole malleable iron galvanized pipe straps for support of single conduits, or clevis type 

hangers.  Support groups of conduit on trapeze hangers. Use threaded rod or pipe for hanger 

support.  Do not use perforated strap or wire for conduit or hanger support.  Use beam clamps or 

malleable iron or wrought steel with hook rods to grip the beam flange for conduit or hanger 

support; do not use C-clamp type fittings.  Support exposed conduit at least every 8 feet if smaller 

than 2 inch, and every 10 feet if 2 inch and larger unless otherwise noted. 

M. All wiring shall be installed in raceways. 

N. All conduit systems and circuits shall be provided with an equipment grounding conductor. 

3.2 OUTLET, SWITCH, JUNCTION AND PULL BOXES 

A. Outlet Boxes for Use with Electrical Metallic Tubing:  Sheet steel for flush or concealed work; cast 

or malleable iron for exposed locations. 

B. Flush Mounted Boxes:  For single outlets, use boxes not less than 4 inches square and 2-1/8 inches 

deep.  For multiple outlets, use gang type boxes not less than 2-1/4 inches deep.  Furnish plaster 

rings not less than 1-1/8 inches deep.  For ceiling outlets in concrete slabs, use boxes not less than 

3 inches deep. 

C. Gaskets:  Provide cover gaskets for boxes in damp or wet locations and in utility areas. 

D. Pull and Junction Boxes for Use with Each Type of Conduit:  As specified for outlet boxes for each 

conduit type under above paragraphs. 
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E. Install boxes in the wiring or raceway systems as required for pulling of wires, making connections, 

and mounting of devices and fixtures. 

F. Install extension rings, adapters, raised covers and plaster rings on flush mounted boxes as 

required.  Equip flush mounted boxes in masonry block or tile walls with tile covers. 

G. Locate outlets in offices and other finished areas with due regard for the finish and interior 

architectural treatment so that outlets are centered with respect to panels, joints or moldings, 

and so that plaster rings, frames and tile covers are properly located with respect to the finished 

surface. 

H. Support boxes independent of conduit and secure rigidly in place. 

I. Above suspended ceilings, support boxes independent of the ceiling; fasten boxes to the ceiling 

support system by bar hanger or other approved support. 

3.3 TWO PIECE SURFACE METAL RACEWAYS 

A. Install surface metal raceways at locations indicated on the Drawings.  Where conduit cannot be 

concealed in wall cavities or in ceiling space (above drop ceilings) surface metal raceway shall 

be permitted.  Exposed conduit in finished areas shall not be permitted. 

B. Where base or cover is cut, the cut ends shall be sanded, prime painted and finish painted to 

match the remainder of the wireway.  All cuts shall be made using approved Wiremold Base 

Cutter (640B) and Wiremold Cover Cutter (640C), only.  Raceway cuts shall not be permitted by 

any other means.  Contractor shall purchase Wiremold cutters as part of this project in sufficient 

quantities to maintain the project schedule. 

C. Unless otherwise indicated on the Drawings, the following sizes of two piece surface metal 

raceways shall be used, 4-3/4 inch wide minimum by 1-3/4 inch deep minimum with center 

divider. 

D. Where available and as indicated on the Drawings, power and data outlet devices shall be 

gang mounted to permit installation of one two gang device plate to service one duplex power 

outlet and data outlets. 

E. Device plates installed on raceway which are not flush and square their entire perimeter due to 

deformation of the fittings on the surface mounted raceway will not be permitted. 

F. Communication and power circuits shall be run in separate compartments identified by sharply 

contrasting colors of the interior finish and the same relative position of compartments shall be 

maintained throughout the premises. 

G. Surface metal raceways and their elbows, couplings and similar fittings shall be so installed that 

the sections are electrically and mechanically coupled together without subjecting the wires to 

abrasion. 
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3.4 POKE-THRUS 

A. Install poke-thrus with fittings and accessories at locations indicated. 

B. Install poke-thru such that the cover is flush with floor covering or finish floor as applicable to the 

area in which the poke-thru is installed.  Install plugs in unused conduit entrances.  Install fittings 

and accessories for services indicated.  Install blanks where outlets are not installed. 

C. Verify the exact location of all poke-thrus in the field with the final furniture plan prior to 

installation. 

END OF SECTION 16130 
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SECTION 16140 - WIRING DEVICES 

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 work of this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Receptacle services as required, and all materials and equipment, including receptacles, 

device plates, as indicated or specified. 

1.3 SUBMITTALS 

A. General:  Submit the following according to the Conditions of the Contract and Division 1 

Specification Sections. 

B. Product Data:  Submit product data on each item.  Coordinate the items, as they relate to the 

work, prior to submittal.  Include the following: 

1. All receptacles including device plates. 

PART 2 - PRODUCTS 

2.1 SPECIAL RECEPTACLES 

A. 20 Ampere Duplex Surge Suppression Receptacles for 120 Volt, Single Phase Service to Electronic 

Equipment:  Integrally mounted surge protection, power on indicator light, visual or audible 

failure alarm, feed through for "downstream" protection, UL Listed for 1449 and 498 Standards, 

orange color, and rated as follows: 

1. Transient Suppression Peak Energy - 140 Joules minimum. 

2. Transient Suppression Peak Current - 13,000 amperes. 

3. Clamping Voltage UL Portable - 310 volts. 

4. Clamping Voltage UL Permanently Wired - 420 volts. 

5. RFI Rejection - 10dB @ 4Mhz. 

6. Response Time - 5 nanno seconds. 

7. Straight blade, 2 pole, 3 wire NEMA configuration 5-20R rectangular face, specification 

grade, pigtail wiring, grey color. 

a. Cooper 5362GYS 

b. Hubbell 5362GYS 

c. Leviton 5380-GY 

d. Pass & Seymour 5362-GRYSP 
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B. 15 Ampere Duplex Convenience Receptacles for 120 Volt Single Phase Service Located 

"Downstream" of Surge Protection Type Receptacles and for Service to Electronic Equipment:  

Straight blade, 2 pole, 3 wire, NEMA configuration 5-15R, rectangular face, specification grade, 

for back and side wiring, grey color: 

1. Cooper 5262 

2. Hubbell 2152 

3. Leviton 262 

4. Pass & Seymour 26252 

2.2 DEVICE PLATES 

A. Device Plates in Offices and Other Finished Areas:  Stainless steel No. 302 finish. 

B. Screws:  Provide screws having a finish matching the plate. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Mount equipment at locations indicated. 

B. Install receptacles in outlet boxes as specified in Section 16130 "Raceways and Boxes” unless 

otherwise specified in this Section.  Mount receptacles at uniform heights above the floor for 

various areas as indicated. 

C. Install plates on flush mounted outlets with all four edges in continuous contact with finished wall 

surfaces without the use of plaster mats or similar devices.  Do not use plaster or similar fillings.  

Install plates vertically, unless otherwise noted, with an alignment tolerance of 1/16 inch. 

D. The surge suppression receptacles shall be located "upstream" of any other receptacles installed 

on that circuit and shall be designed for "downstream" circuit protection. 

E. Rectangular face receptacles shall be installed "downstream" of the surge suppression 

receptacles as indicated on the Drawings.  Where this Contractor uses receptacles without 

downstream circuit protection, each receptacle shall be a surge protection receptacle. 

F. Device plates shall be installed so as to make continuous contact around the perimeter of the 

plate. 

G. Install devices and assemblies plumb and secure. 

H. Install wall plates when painting is complete. 

I. Do not share neutral conductor for TVSS receptacle circuits. 

J. Arrangement of Devices:  Unless otherwise indicated, mount flush, with long dimension vertical, 

and grounding terminal of receptacles on bottom.  Group adjacent switches under single, 

multigang wall plates. 
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K. Protect devices and assemblies during painting. 

L. Receptacles on branch circuits where two or more receptacles are installed for cord and plug 

connected loads, shall be 15 ampere, 125 volts. 

M. Receptacles shall have an ampacity rating equal to the branch circuit rating or branch circuit 

where only one (1) receptacle is installed. 

3.2 CONNECTIONS 

A. Connect wiring device grounding terminal to outlet box with bonding jumper. 

B. Connect wiring device grounding terminal to branch-circuit equipment grounding conductor. 

C. Tighten electrical connectors and terminals according to manufacturer’s published torque-

tightening values.  If manufacturers torque values are not indicated, use those specified in UL 

486A and UL 486B. 

3.3 FIELD QUALITY CONTROL 

A. Test wiring devices for proper polarity and ground continuity.  Operate each device at least six 

times. 

B. Check TVSS receptacle indicating lights for normal indication. 

C. Replace damaged or defective components. 

3.4 CLEANING 

A. Internally clean devices, device outlet boxes, and enclosures.  Replace stained or improperly 

painted wall plates or devices. 

END OF SECTION 16140 
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SECTION 16190 - SUPPORTING DEVICES 

 

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 work of this Section. 

 

1.2 SUMMARY 

 

A. This section includes straps, clamps, steel channel, and fastening hardware for supporting 

electrical work. 

 

1.3 REFERENCES 

 

A. NECA - National Electrical Contractors Association. 

 

B. ANSI/NFPA 70 - National Electrical Code. 

 

1.4 SECTION INCLUDES 

 

A. Conduit and equipment supports. 

 

B. Anchors and fasteners. 

 

PART 2 - PRODUCTS 

 

2.1 PRODUCT REQUIREMENTS 

 

A. Materials and Finishes: all material provided shall have a protective zinc coating either Electro-

Plated (ASTM B633 SCI or SC3), Pre-Galvanized (ASTM A525 coating designation G90) or Hot-Dip 

Galvanized after fabrication (ASTM A123). The minimum thickness of zinc coating shall be 0.2 mil (5 

micrometers). 

 

B. Provide materials, sizes, and types of anchors, fasteners and supports to carry the loads of 

equipment and conduit.  Consider weight of wire in conduit when selecting products. 

 

C. All structural supports and channels shall be manufactured from ASTM A570 grade 33 steel. The 

minimum gauge of steel shall #16. 

 

D. The contractor shall replace all supports and channels that sag, twist, and or show signs of not 

providing proper structural support, to the equipment, it is intended for, as determined by the 

Owner and Engineer. All costs associated with replacing supports and steel channels shall be 

incurred by the contractor. 

 

E. Anchors and Fasteners: 

 

1. Concrete Structural Elements:  Use expansion anchors, powder actuated anchors and 

preset inserts. 

2. Steel Structural Elements:  Use beam clamps and steel ramset fasteners. 

3. Concrete Surfaces:  Use expansion anchors. 

4. Hollow Masonry, Plaster, and Gypsum Board Partitions:  Use hollow wall fasteners. 



Troy School District 

Athens High School 

Media Center – Selective Demolition 

and Electrical Upgrade 

Troy, Michigan  IDS Project No. 10100-1000 

F:\2010\10100\1000\Specs\16190.doc SUPPORTING DEVICES  

 16190-2 

5. Solid Masonry Walls:  Use expansion anchors. 

6. Sheet Metal:  Use sheet metal screws. 

7. Wood Elements:  Use wood screws. 

 

PART 3 - EXECUTION 

 

3.1 INSTALLATION 

 

A. Install products in accordance with manufacturer's instructions. 

 

B. Provide anchors, fasteners, and supports in accordance with NECA "Standard of Installation.” 

 

C. Do not fasten supports to pipes, ducts, mechanical equipment, and conduit. 

 

D. Fabricate supports from structural steel or steel channel.  Rigidly weld members or use hexagon 

head bolts to present neat appearance with adequate strength and rigidity.  Use spring lock 

washers under all nuts. 

 

E. Install surface-mounted cabinets and panelboards with minimum of four anchors. 

 

F. In wet and damp locations use steel channel supports to stand cabinets and panelboards one 

inch (25 mm) off wall. 

 

G. Use sheet metal channel to bridge studs above and below cabinets and panelboards recessed in 

hollow partitions. 

 

 

END OF SECTION 16190 
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SECTION 16195 - ELECTRICAL IDENTIFICATION 

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 work of this Section. 

1.2 SUMMARY 

A. Identification is required for the following principal items of equipment and systems (not an 

inclusive list): 

1. Disconnecting means. 

2. Ungrounded conductors. 

3. Wiring device terminals. 

4. Panelboard circuits. 

5. Fire protective signal circuits. 

PART 2 - PRODUCTS 

2.1 PRODUCTS 

A. Provide identification on all electrical equipment installed, including switches, etc. 

B. Nameplates shall be laminated phenolic plastic, beveled edged white with engraved black 

letters.  Except where impractical, letters and numerals shall be a minimum of 1/4 inch high.  

Nameplates shall be mechanically secured.  Pressure sensitive nameplates are not acceptable.  

Panel directories shall be neatly typed, showing equipment served and location for each switch 

with a clear plastic protective cover.  Update all panel directories in existing panelboards 

affected by the work of this project by providing new typed directories in these panels. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Marking:  The manufacturer's name, trademark, or other descriptive marking by which the 

organization responsible for the product may be identified shall be placed on all electric 

equipment.  Other markings shall be provided indicating voltage, current, wattage, or other 

ratings as applicable.  The marking shall be sufficient durability to withstand the environment 

involved. 

B. Identification of the following specific equipment and systems should be addressed: 

1. Disconnecting means for motors, appliances and branch circuits. 

2. Grounded conductors:  identified by a continuous white or natural gray outer finish along 

its entire length. 

3. Terminals. 
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a. Terminals to which the grounded conductor is to be connected shall be white in 

color. 

C. Identify and/or color code: 

1. Ungrounded conductors where more than one nominal voltage system exists in a building. 

2. Grounded conductor of branch circuit wiring identified by a continuous white or gray 

color. 

3. Equipment grounding conductor identified by a continuous green color or continuous 

green color with  one or more yellow stripes. 

4. Intrinsically safe circuits. 

5. Fire protective circuits. 

END OF SECTION 16195 
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SECTION 16790 –DATA COMMUNICATION SYSTEMS 

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 work of this Section. 

1.2 SUMMARY OF WORK 

A. This Specification, in conjunction with the Drawings, establishes the requirements necessary to 

achieve the intended performance and function of the Data Communications Systems (DCS) 

B. The DCS consists of data information storage, information processing, and/or information delivery 

and distribution equipment integrated together to form a cohesive integrated communication 

system. 

C. Provide as part of the bid proposal a complete bill of materials, including catalog cuts and 

equipment configuration for the data system. 

D. Provide the services necessary to furnish, install, train, and to provide maintenance to support the 

DCS including an integrated system of peripheral apparatus conforming to acceptable industry 

standards.  All work shall be in accordance with the true intent of these Drawings and 

Specifications, and as required to leave the DCS complete and in satisfactory operating 

condition, excluding those items listed under “Work by Others.” 

E. The DCS shall be comprised of new, existing to remain and existing to be relocated equipment 

that is of modern design, and current standard production of the manufacturer. 

F. Verify dimensions and conditions at the job site prior to installation, and perform installation in 

accordance with these Specifications, Manufacturers recommendations and the latest edition or 

revision of all applicable codes and standards. 

G. The DCS includes providing and integrating the following principal systems: 

1. Data Distribution Equipment 

2. Data Wiring 

3. LAN Hardware  

4. Power over Ethernet (POE) Devices 

5. Ethernet Switches 

6. Training 

H. Furnish and install a DCS system incorporating the hardware, software, Ethernet LAN, and 

appropriate testing equipment to perform testing as hereinafter described. 



Troy School District 

Athens High School 

Media Center – Selective Demolition 

and Electrical Upgrade 

Troy, Michigan  IDS Project No. 10100-1000 

f:\2010\10100\1000\specs\16790.doc DATA COMMUNICATION SYSTEMS 

 16790-2 

I. Ceiling Removal and Replacement: 

1. For construction work during times that school is in session, the removal and reinstallation of 

the acoustical ceiling panels on a daily basis shall be the work of the trades requiring 

same. 

2. For construction work during times that school is not in session (summer) this trade shall 

remove and reinstall acoustical ceiling panels. 

3. This trade shall be responsible for the replacement of all damaged or soiled acoustical 

panel and cleaning the metal grid upon completion of all trades work. 

J. Furnish and install all system specialty back boxes.  Standard electrical back boxes will be 

furnished by the Electrical Contractor. 

K. Deliver to the job site as directed by the Electrical Contractor, all back boxes which are to be 

installed under Division 16 of the electrical specifications under separate contract. 

L. Provide any additional items, not specifically mentioned herein, necessary to meet system 

requirements as specified, without claim for additional payment. 

1.3 CONFLICT BETWEEN DRAWINGS AND SPECIFICATIONS 

A. It is intended that any contractor furnishing materials or labor necessary for the completion of this 

specification shall furnish it in compliance with this specification.  Where conflict exists with other 

specifications concerning such materials and labor, this specification takes precedence unless 

otherwise approved in writing by the Engineer. 

B. Drawings pertaining to this specification shall be considered as a part of said specification and 

shall be a part of the bid documents. 

1.4 RELATED WORK PROVIDED BY OTHERS 

A. The conduit system, surface mounted raceways, outlet boxes, duplex receptacles and 120 volt 

and higher power systems are provided and installed by the Electrical contractor. 

1.5 BILL OF MATERIALS - BID PROPOSAL REQUIREMENTS 

A. Provide a complete bill of materials depicting quantities, model numbers and footage, catalog 

cuts, operating characteristics, physical characteristics, and equipment configuration for all 

equipment, connectors, faceplates, patch panels, wiring, and miscellaneous appurtenances 

included in this bid. 

B. The information shall be assembled in three ring binders complete with Table of Contents.  All 

pages shall have page numbers which shall be included in Table of Contents.   
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C. The Table of Contents shall be as follows: 

1. Tab No. 1  Cover Letter 

2. Tab No. 2 Bid Proposal Form  

3. Tab No. 3 Voluntary Alternates 

4. Tab No. 4 Organizational Chart / Schedule / Manpower 

5. Tab No. 5 Data Wiring and Data Equipment 

6. Tab No. 6 Maintenance Agreements and Service Agreements and Warranties 

7. Tab No. 7 Miscellaneous (Optional) 

D. Description of Contents: 

1. Tab No. 1, Cover Letter, shall include an executive overview of the project and depicting 

this contractor’s complete understanding of the project. 

2. Tab No. 2, Bid Proposal Form shall include a completed bid proposal as found in Section 

00410 and the bid bond as a requirement to submit a qualified bid, warranties, and service 

agreements. 

3. Tab No. 3, Voluntary Alternates, in a section which is optional and made available to 

permit all bidders to submit alternates to the bid documents.  These voluntary alternates 

shall clearly define the intent of the alternate, cost impact to implement the alternates, 

and a description of the deviation in functions and features between the alternates and 

the base bid documents.  Include catalog cuts in this section for each alternate product 

required.  The catalog cuts shall be keyed to the description of the alternate.  Each 

alternate shall be independent of any alternate and shall be uniquely identified i.e.  TAL -1 

(Technology Alternate No. 1) TAL-2, TAL-3, etc. 

4. Tab No. 4, Organizational Chart, shall depict the prime contractor, the subcontractors, 

major suppliers, trainers, project managers, superintendents, executive staff of each firm, 

service staff, the names of the individuals occupying those positions, telephone numbers, 

facsimile numbers, and E-mail addresses of all individuals on the organizational chart.   

a. Provide a schedule that depicts major milestones required to achieve the 

completion dates previous specified.  

5. Tab No. 5, Data Wiring, Data Equipment, Configuration and Distribution Equipment shall 

include the following information: 

 

a. Description of system. 

b. Complete bill of materials indicating quantities, take-offs for the products being 

provided. 

c. Equipment model numbers. 

d. Catalog cuts for all equipment being provided. 

e. Manufacturer’s product specifications and installation instructions. 

f. A complete itemization of software products with catalog cuts.. 

g. Software product specifications and installation instructions. 

h. System interconnection drawings or flow diagrams. 

6. Tab Nos. 6 and 7 are self-descriptive as to their intended content. 
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1.6 REQUIREMENTS OF REGULATORY AGENCIES 

A. The system shall be registered under the most current applicable rulings of the Federal 

Communications Commission (FCC).  Provide the FCC registration number with the equipment 

submittal.  All components and installations shall bear an Underwriters' Laboratories (UL) listing 

and shall conform with the latest edition or revision of the following codes and standards: 

1. ANSI American National Standards Institute 

2. ASTM American Society for Testing and Materials 

3. BICSI Building Industry Consulting Service International 

4. EIA Electronics Industries Association 

5. FCC Federal Communications Commission 

6. ICEA Insulated Cable Engineers Association 

7. IEEE Institute of Electrical and Electronics Engineers 

8. ISO International Organization for Standardization 

9. NEC National Electrical Code 

10. NEMA National Electrical Manufacturer's Association 

11. NFPA National Fire Protection Association. 

12. TIA Telecommunications Industry Association 

13. UL Underwriters Laboratories, Inc. 

B. The code or standard establishing the more stringent requirements shall be followed where areas 

of conflict occur between codes and standards or between codes and standards and Drawings 

and Specifications. 

1.7 EQUIPMENT MANUFACTURER QUALIFICATIONS 

A. The system shall be built and tested by a manufacturer who has regularly engaged in the 

production of the components of similar DCS systems for a minimum of five years to assure one 

source of supply and responsibility. 

1.8 EQUIPMENT SUPPLIER AND INSTALLER QUALIFICATIONS 

A. The supplier of the DCS system shall maintain permanent service facilities in the area of the 

installation.  The facilities shall include a permanent source of factory trained service technicians 

on 24-hour call experienced in servicing this type of equipment and shall provide warranty and 

routine maintenance service to afford the Owner maximum coverage.  He shall also provide a 

central source of support to guarantee immediate answers to Owner's problems resulting from 

misunderstanding of the operation of the equipment. 

B. The installation of the DCS system shall be performed by fully qualified personnel having had 

experience on the installation of this type of system and able to certify that they have had no less 

than five years of continuous experience in this area and have made installation similar to this 

and of this size or larger. 

1.9 EXISTING CONDITIONS 

A. This Contractor shall visit the site prior to submitting a bid.  No subsequent allowance will be made 

due to failure to thus observe and verify conditions which may affect the work. Report to the 

Engineer any discrepancies between this specification and existing conditions and similarly report 

obvious omissions. 
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1.10 JOB CONDITIONS 

A. Keep the job adequately staffed at all times.  Unless illness, loss of personnel or other 

circumstances beyond the control of the contractor, maintain the same individual in charge 

throughout. 

B. Cooperate with all appropriate parties in order to achieve well-coordinated progress with the 

overall construction completion schedule and satisfactory final results. 

C. Watch for conflicts with work of other contractors on the job and execute, without claim for extra 

payment, moderate moves or changes as are necessary to accommodate other equipment or 

to preserve symmetry and aesthetically pleasing appearance. 

D. Immediately report to the Engineer any design or installation irregularities, so that appropriate 

action may be taken. 

E. Do all cutting, patching and painting necessary for proper and finished installation of the system 

and repair any damage done as a result of such installation.  Cleanup and dispose of trash from 

all work areas. 

1.11 QUALITY ASSURANCE 

A. Parts listed shall be complete, accurate part/model numbers and equipment furnished shall 

conform to manufacturer's specifications. 

B. All materials shall be new and shall conform to applicable provisions of Underwriters Laboratories 

and the American Standards Association. 

C. Procure and pay for all necessary permits, licenses and inspections and observe any 

requirements stipulated therein.  Conform in all trades with all local regulations and codes. 

D. Comply with federal, state and local labor regulations and applicable union regulations. 

1.12 GUARANTEE, SERVICE AND TRAINING 

A. All systems and components shall be guaranteed free of defects in materials and workmanship 

for a period of one (1) year from the date of acceptance and shall be repaired or replaced 

within twenty-four (24) hours following report of such defects by the Owner.  The date of 

acceptance shall be defined as the date the Certificate of Substantial Completion is signed by 

the Architect/Engineer and the Owner. 

B. The DCS System Contractor, this includes the data system provider or his representative, shall be 

available on call and shall respond on site within four (4) hour notice, and without cost to the 

Owner, during the first twelve (12) months of full scale operation, following acceptance of the 

system, to assist the Owner and/or his representatives in any problems that may arise. 

1.13 MAINTENANCE CONTRACT 

A. Submit a maintenance and service contract with service rates for the data systems covering all 

labor and materials necessary to repair damages to the system after the initial twelve (12) month 

guarantee.  The contract shall include a differentiation between and definitions of "emergency" 

and "non-emergency" service with applicable rates for each. 
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1.14 SPARE PARTS 

A. None required. 

PART 2 - PRODUCTS 

2.1 GENERAL 

A. The following sections specifically list the acceptable equipment types and items for this project.  

Where quantities are not noted, they may be obtained from the Drawings.  In the event of a 

discrepancy between the Specifications and the Drawings, the greater quantity or better quality 

shall be furnished. 

B. During the installation, make provisions for all equipment included in the base bid and any 

alternates, whether taken or not, so that items which are to be provided as alternates may be 

added to the system without rewiring or additional construction. 

C. All miscellaneous equipment required for a complete, professional installation shall be included in 

the base bid.  No allowances for any additional equipment, hardware, cabling, or miscellaneous 

will be considered unless specifically excluded from the base bid. 

D. Time shall be allocated in the job for the purpose of training school personnel in the proper use 

and maintenance of the provided equipment. 

E. No exposed cabling shall be permitted in the wiring of any functions of the provided system.  All 

cable shall be housed in appropriate raceways suitable and designed for such purposes. 

F. All work materials shall be removed at the end of the work day and the work area left in the 

same condition as found. 

G. This Contractor shall have a minimum of five years of experience in the specific application of the 

equipment proposed of these systems. 

H. The communication bidder supplying the equipment shall show satisfactory evidence, upon 

request, that they maintain a fully equipped service organization capable of furnishing adequate 

inspection and service to the system, including replacement parts.  The vendor shall be prepared 

to offer a service contract for the maintenance of the system after the guarantee period.  The 

bidder shall produce evidence that they have a fully experienced and established service 

organization for at least five years and proven satisfactory installations during that time. 

I. During the school year, work in classroom areas and corridors shall be performed after normal 

school hours or during periods in which building is not occupied by students (i.e. holiday breaks, 

parent/teacher conferences, half days, etc.).  Adherence to a schedule of working hours which 

is agreeable with the Owner will be required. 

J. The Owner reserves the right to reject any or all alternate equipment bids and to select the bid 

that is considered to serve "THE BEST INTEREST OF THE OWNER." 
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2.2 DATA SYSTEM 

A. Description of System: 

1. The data system shall include providing a complete operational and tested data system.  

The data system will consist of providing new equipment, utilizing existing equipment and 

relocating existing equipment as they pertain to the following principle features: 

a. Copper horizontal and patch cables 

b. Copper patch panels 

c. Media outlets and connectors 

 

2. This contract will consist of providing all of the necessary equipment and labor needed to 

maintain the existing DCS, reuse existing DCS equipment, and provide new DCS 

equipment where required for the data communication system in accordance to the 

drawings and specifications.  

3. This contractor is responsible for providing a complete and operational data system for the 

building. Provide the following principal items. 

a. Reuse and integrate existing Ethernet data switches. 

b. Provide new Category 6 unshielded twisted pair cabling. 

c. Provide new Category 6 patch cables. 

d. Tone, test, relabel and certify all new and all existing mislabeled or unlabeled data 

drops at each end of the run. 

e. Provide new data outlets.   

f. The contractor shall provide an operational data network including LAN equipment, 

wiring and terminations as indicated on the drawings and within this specification. 

B. Products: 

1. Copper Patch Cables: 

a. Category 6 compliant per EIA/TIA 568-B. 

b. Compliant per EIA/TIA 568-B and 606 for cable management and administration. 

c. Yellow patch cables will be used for connections between the patch panel and the 

Ethernet switch port. 

d. Green patch cables will be used to make the connection between a switch port 

and servers. 

e. Patch cables shall be a minimum of three  feet (3’) in length and have a maximum 

of two feet (2’) access coil length to avoid excess cable in the rack.  The contractor 

shall install the  cable to provide neat and organized patches to equipment.  The 

contractor is required to review site conditions to ensure the proper  cable lengths 

are installed in all District buildings. 

f. Approved Manufacturers: 

1) Hubbell PCX Series 

2) ADC TrueNet Category 6 

3) Panduit TX6. 

4) Engineer approved equal. 
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2. Horizontal Cable: 

 

a. Data Cable Indoor: Blue, four (4) pair UTP, 23 AWG, Plenum (NEC type CMP or 

better), EIA/TIA Category 6. All Category 6 cable shall meet or exceed the latest 

Category 6 testing requirements. Engineer shall approve contractor cable selection 

and certification method.  

1) ADC TrueNet Category 6 

2) Hubbell NextSpeed 

3) Comscope Media 6 

4) Berk-Tek 

5) Belden 

6) Engineer approved equal 

3. Media Outlets and Connectors: 

a. For data:  

1) Red, eight position, eight conductor modular snap-in jacks (10/100 Base-T), 

certified Category 6, T568B jack pin assignment. All Category 6 

outlet/connectors shall meet or exceed the latest Category 6 testing 

requirements. Contractor shall refer to the drawings as to where Category 6 

devices will be implemented. Where Category 6 is indicated on the drawings 

this contractor shall provide compliance for the entire end-to-end link and will 

comply with the standards governing the entire channel. Engineer shall 

approve contractor outlet/connector selection and certification method. 

a) ADC TrueNet 

b) Hubbell 

c) Panduit 

d) Ortronics 

e) Engineer approved Equal 

b. Faceplates will be of a size to accommodate the raceway and gang boxes 

identified on building drawings with adequate punch-outs for appropriate snap-in 

jacks. 

 

4. Cable Termination Equipment 

a. Horizontal Data Cable:  Shall be terminated to Category 6 patch panels. 

 

1) Patch panels will have a wire management panel mounted above and 

below for the routing of patch cords. 

2) Patch panels will have a rear mounted strain relief bar to organize cables 

and maintain Category 6 bend radius. 

3) Category 6 compliant per EIA/TIA 568-B. 

4) Compliant per EIA/TIA 568-B and 606 for cable management and 

administration. 

5) Equipped with strain relief bars. 

a) Refer to drawing for port counts. 



Troy School District 

Athens High School 

Media Center – Selective Demolition 

and Electrical Upgrade 

Troy, Michigan  IDS Project No. 10100-1000 

f:\2010\10100\1000\specs\16790.doc DATA COMMUNICATION SYSTEMS 

 16790-9 

6) Approved Manufacturers: 

a) ADC TrueNet Category 6 

b) Panduit DP6 Plus 

c) Engineer approved equal 

C. Demolition: 

1. All equipment, patch panels, jacks, wiring, accessories that are to be removed and reused 

shall be stored in a secure, environmentally clean location at the contractor’s expense. 

2. All cabling that is slated for demolition shall be removed in its entirety from the faceplate 

back to the patch panel and/or from MDF closet to IDF closet.  Abandoning cable within 

the wall cavity or ceiling space will not be permitted. 

D. Installation: 

 

1. Provide all LAN equipment, cabling, connectors, interconnect wiring, terminations, 

materials, parts, miscellaneous equipment and labor for a complete and satisfactory 

operating system. 

2. Systems shall be in full accordance with the recommendations of the equipment 

manufacturers, with the requirements of the Specifications and Drawings, and with all 

current edition or revisions of all applicable codes and standards as previously listed under 

"Regulatory Agencies" of this Section of the Specifications. 

3. See further requirements on Drawings. 

E. Data Wiring: 

 

1. Electrical Trades will provide the raceway continuous from the data outlets to existing 

cable trays for all new electrical work. 

2. Where existing surface mounted raceways are being reused or extended, the raceways 

terminate above the ceilings and this contractor shall install cables in "D" rings, install 

openings in fire walls and fire seal all penetrations. 

3. This Contractor shall furnish and install all wiring as indicated on the Drawings.  All wiring 

and terminations shall be in full conformance with all of the current editions or revisions of 

all applicable codes and standards as previously listed under "Regulatory Agencies" of this 

Section of the Specifications for their intended use on this Project. Data cable installation, 

as a minimum, shall meet or exceed compliance with each of the most current IEEE 802.3 

CSMA/CD (Ethernet), 802.12 (FDDI) requirements and specifications. Each complete data 

circuit, including all connectors, shall meet all bandwidth performance and cross talk 

specifications for Category 6. 

4. Category 6 cables installed in ceiling spaces shall be plenum-rated. 

5. All cables shall be installed in conduits or cable tray provided and installed by the 

electrical trades or an Engineer approved raceway system. 

6. Category 6 cables shall be continuous from MDF or IDF to media outlet and free from 

splices, reverses, grounds or other connections. Provide a 15-foot minimum service loop 

above accessible ceiling for each terminated cable, to accommodate future changes.  

Cable slack shall be stored in a fashion as to protect it from damage. 

7. This Contractor shall provide circuit number designations tags on the conductors in each 

outlet box and at each punch down block and each distribution rack.  Further, this 

Contractor shall provide cable tags on each cable as they enter the room where they get 

punched down and the room where the outlet is located.  All cable designations and 

color coding shall be in full compliance with EIA/TIA 606. 
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8. Terminate data Category 6 cable according to T568B jack pin assignments. 

 

a. Remove only the amount of cable jacket necessary for termination. Maintain wire 

twist for all pairs of Category 6 data cable to within 0.5 inches maximum from 

termination point. 

9. Do not run cable longer than maximum 90 meter EIA/TIA recommended length. 

10. Copper splices are prohibited. 

11. Carefully lay all cable with appropriate radius of curvature and protect at bends and 

corners. Observe minimum bend radius and tension limitations as specified by EIA/TIA. 

12. Equipment cabinets, patch panels and electronics shall be arranged to allow for natural 

wiring progression in functional fields, minimize crossing of wires and allow for the easy 

access to each component. 

13. All cables shall be routed and managed for a neat and aesthetically pleasing 

appearance. All work must be installed in a neat and workman like manner. 

14. Bundled cables shall be secured with Velcro ties.  Zip ties will not be permitted. 

15. The contractor shall assure that at the completion of cable installation, cables are free 

from twists, kinks, sharp bends, cuts, gouges or any other physical damage that might 

cause alterations to the electrical or optical characteristics of the cables. 

16. The contractor shall work carefully with all ceilings and return ceilings to original conditions. 

Any damages or expenses are the responsibility of the contractor. 

17. All entrance and intra-building cable penetration, conduit, cores, wall and ceiling 

penetrations will be sealed with a 3 M type fire retardant. 

18. The Drawings indicated cable type to be used for the Project.  Further, the Drawings 

indicate a manufacturer's catalog number for reference of quality and functionality. 

19. Approved manufacturers: 

a. Copper: 

1) ADC TrueNet 

2) Hubbell 

3) Comscope 

4) Berk-Tek 

5) Belden 

6) Engineer approved equal 

20. Labeling 

a. Clearly label cables at both ends with permanently applied, mechanically printed 

labels. Hand written labels will not be acceptable. Use standardized colors and 

alphanumeric codes. Engineer will approve labeling system and method. 

b. In work areas, place cable ID labels around each cable in outlet box, on front of 

faceplate and on front of jack. 

c. In the MDF and IDF, place ID labels around each cable. Labels shall be located 

within six inches of the termination. 

d. Front label each copper and fiber patch panel port and any equipment attached 

to the cable system. 

e. In the MDF and IDF where existing category 5 and category 5e cabling is 

terminated on new category 6 patch panels, affix a faceplate indicating which 

ports are category 5, category 5e and category 6. 

f. All cables, faceplates, and patch panels, existing to remain, existing to relocate or 

new shall be labeled to reflect the labeling scheme indicated on the drawings. 
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F. Faceplates 

1. Frames shall be provided by the Electrical Trades. 

2. This contractor shall coordinate with the electrical contractor to assure that the faceplates 

and inserts provided under this contract are the same as and are compatible with the 

frames being provided by the Electrical Trades in each location. 

3. Provide the following for each faceplate location shown on the drawings: 

a. One (1) Wiremold end plate model no.: CM-EPLA , color: ivory 

b. Two (2) Wiremold blank faceplates model no.: CM2-BL, color: ivory. 

c. One (1) Wiremold single flushmount unloaded keystone module model no.: CM2-

U1KEYA, color: ivory 

G. Jacks: 

1. Provide and install into each faceplate specified on the drawings, one (1) RJ-45 Category 

6, 8 wire, 8 position, T568B, industry standard keystone data jack, color: red. 

2. Terminate all conductors on the jack.  Verify with the data jack supplier the pin numbers. 

3. Approved Manufacturers: 

a. Hubbell 

b. Leviton 

c. ADC TrueNet 

d. Engineer approved equivalent 

PART 3 - EXECUTION 

3.1 TERMINAL EQUIPMENT AND INSTALLATION 

A. Wire:  The contractor shall provide all wire and cables for a complete and operational system. 

3.2 INSTALLATION 

A. The contractor shall ring out and identify, with sturdy Velcro tie-wraps clearly marking every cable 

in the system (both ends).  All markings shall include purpose destination and origination of the 

wire or cable. 

B. Cable lengths at every outlet will have a minimum of five (5') feet of slack as it enters the room at 

the cable tray and fifteen (15') feet service loop at the head-end. 

C. All head-end equipment will be rack mounted or housed within the standard nineteen (19") inch, 

closed and lockable rack cabinets.  Under no conditions shall any equipment be mounted on 

four (4') foot by eight (8') foot plywood or any other material. 

D. All equipment needing to be operated from the front panel will be rack mounted.  "SHELVING" 

type installations are unacceptable.   

3.3 CATEGORY 6 UTP CABLE TESTING AND TAGGING 

A. The Contractor shall permit and facilitate work inspection by the Owner’s Representative and by 

public authorities having jurisdiction.  The Owner’s Representative shall have the authority to stop 

the work, if required, to insure proper execution. 
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B. All non-standard and unlabeled cables existing to remain, existing that are relocated, new 

cables shall be tested and tagged with the District's standard labeling scheme. 

C. All non-standard and unlabeled existing, relocated and all new faceplates and patch panels 

shall be labeled with the District's standard labeling scheme. 

D. All existing to remain, existing that are relocated and new patch panels that contain mixed (i.e. 

Cat. 5, Cat. 5e and/or Cat. 6) cabling shall be labeled as such and a faceplate designating 

cable type and port shall be affixed to the patch panel. 

E. Test shall be per formed with connectors installed. 

F. Cable performance shall meet the standards outlined in EIA/TIA-568 A/Bus or minimum. 

G. Each cable shall be tested for infinite resistance between cables and ground. 

H. Tone, verify and certify cable and jack/connectors as free from shorted pairs, open pairs, 

reversed pairs, crossed pairs and grounded pairs.  One hundred percent of all pairs shall be in 

good working condition. 

I. Check cable length and labeling at both ends. 

J. Cables and connectors comprising Category 6 must be certified compliant with the 

performance requirements listed in EIA TSB36 (cables and TSB40 (connectors). 

1. As a minimum, test documentation will include: 

a. Cable Identification Number 

b. Worst Case Near End Cross Talk (NEXT) 

c. Attenuation 

d. Signal-to-Noise Ratio 

e. Ambient Noise 

f. Cable Length 

g. Test Date 

h. Loop Resistance 

2. All non-standard and unlabeled connectors and all new connectors shall be tested to 

verify all bandwidth performance and crosstalk specifications as outlined.  Any cables not 

in one hundred percent compliance with the minimum performance criteria relating to 

Category 6 will be replaced with no additional cost to Owner. 

K. Cable testing will be conducted by a programmable micro-computer based tester capable of 

testing all specific standard requirements and generating completed printed test results. 

1. Test equipment shall be a Microtest PentaScanner, Fluke, WaveTech or approved 

equivalent. Equipment will be designed, and of such grade, so as to provide reliable 

certification and testing. 

L. A detailed hard copy and electronic copy of all test reports shall be provided to the Owner.  Test 

reports shall be in their original format as downloaded from the Microtest PentaScanner.  

Additionally, this contractor shall provide hardcopy documentation indicating cable length and 

the pass/fail test results for each data cable installed. 
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M. Any outlet, cable or component that does not meet the required operational tests or fails to 

meet installation standards as specified shall be repaired or replaced by the contractor as 

directed by the School District and at no expense to the School District. 

END OF SECTION 16790 



Troy School District
Athens Media Center ‐ Selective Demolition
Bid 9650

J. B. Electrical
Complete 

Communications
Digital Age 
Technologies

BASE BID

Technical & Electrical 12,185.00$      n/a n/a

Technology n/a 4,434.00$               4,450.00$           

MANDATORY ALTERNATE 1 n/a (160.00)$                 ‐                      

VOLUNTARY ALTERNATE 1 n/a ‐                           ‐                      
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Moote Electrical ‐ No Bid
Netech ‐ No Bid
Mid Thumb Auctioneering ‐ No Bid


