
 
 

  
 

Request for Bid 
For Ames Complex Fire System Replacement 

Issued by: 
 

IOWA DEPARTMENT OF TRANSPORTATION 
Purchasing Section 
Proposal No. 15274 

 
Letting Date:  December 23, 2015 

 
Must be submitted no later than 1:00 PM Central Time 

Bid Responses received after this date will be rejected 
 
 

For information about this notice, and during this procurement, 
interested persons shall contact only: 

 
Jody McNaughton 

800 Lincoln Way 
Ames, Iowa 50010 

Phone: 515-239- 1298 
Fax: 515-239-1538 

E-Mail: jody.mcnaughton @dot.iowa.gov 
 

Issued addenda and all other correspondence  
will be posted to Iowa DOT’s website: 

http://www.iowadot.gov/purchasing 
 
 

 
  

http://www.iowadot.gov/purchasing


Procurement Timetable 
   The following dates are set forth for informational and planning purposes. The Iowa DOT 
reserves the right to revise the dates as needed.  All times listed are Central Time. 
 

 
*Intent to Award - See Section 2.22 
It is intended that Bid Responses will be evaluated and a notice of “intent to award” will 
be issued within thirty (30) days of the bid opening date.  Bid Responses prices, terms 
and conditions must be held firm for a 180-day period from the date of the notice of 
“intent to award” the contract.   

 

 
Event/Dates 

 

  Section  
Reference 

 
Date/Time 

Issue RFB cover November 18, 2015 

Number of Copies of Bid Responses Required  4.1.3 1 

Bidders Conference (Pre-Bid) 
         Box will be checked when  
           attendance is mandatory 

Location:  

2.28 

November 30, 2015 
1:00 p.m.  

Iowa Department 
of Transportation 
800 Lincoln Way 
Ames, IA 50010 

DOT Response from  
         Bidder’s Conference Questions 

2.28 December 4, 2015 

Bidder Questions, Requests for Clarification, & Changes                                                         
(no later than) 2.2/2.5 December 9, 2015 

DOT Response to Questions Issued      (no later than) 2.2/2.5 December 14, 2015 

Bid Opening/Proposal Due 
 

2.8/2.9 December 23, 2015 

Presentations & Demonstrations  
   “Short list” (by invitation only) 

2.22/ 
5.3 

N/A 

Announce Successful Bidder  
Intent to Award* see note below 

2.22 December 30, 2015 

Completion of Contract  
   Negotiations & Execution of the Contract 

2.22 January 18, 2015 

Contract Begin Date  6.2 January 20, 2015 

Contract End Date  6.2 March 30, 2017 

X 



 

 
 
 
 

Bid Response 
 

 Date Bids Due: 
December 23, 
2015 

Time of Bid Opening: 
1:00 P.M. 

Bid Opening Location: 
800 Lincoln Way, Ames, IA 

Proposal Number: 
15274 

Description:  
AMES COMPLEX FIRE SYSTEM REPLACEMENT 

Contract to Begin: 
January 20, 2015 

Date of Completion: 
March 30, 2017 

Proposal Guaranty Amount 
$85,000.00 

Performance Bond (Y/N) 
Y 

Liquidated Damages: 
 

Purchasing Agent: 
Jody McNaughton 

E-mail Address: 
Jody.mcnaughton@msn.com 
 

Phone: 
515-239-1298 

Fax: 
515-239-1538 

Company Name: 
 

Federal Tax ID: 
 

Street Address: 
 

City:   State: 
   

Zip Code: 
 

Supplier Contact (type or print) 
 

E-mail Address: 
 

Phone: 
 

Fax: 
 

Supplier agrees to sell items/services at the same prices, terms and conditions to any other 
state agency. Regent or Political Subdivision upon request. Please check Yes or No. 
  Yes    No 

   Are you an Iowa Targeted Small Business? 
 
          Yes          No 

 
GENERAL INFORMATION 

This bid package includes the Bid Proposal, Schedule of Prices, Standard Terms and 
Conditions, Supplemental Terms, Specifications, mailing label and other information needed to 
prepare a bid response. Please use the furnished mailing label, & indicate on the packet, 
proposal number & letting date” on the outside of the return envelope. Bidders may personally 
deliver, mail, or select a carrier that ensures timely delivery. Faxed or emailed bids will not be 
accepted.  

If required, each bid must be accompanied by a proposal guarantee in an accepted form in the 
sum  
indicated above. Refer to the Standard Terms and Conditions for the accepted forms required for 
this specific bid opportunity. Bids not including a proposal guarantee when required, will not be 
considered for award.  

PROPOSAL STATEMENT  
The entire contents of this Bid Proposal, addendums to the proposal, specifications, plans, 

Supplemental Terms and Conditions, Standard Terms and Conditions, and Schedule of Prices 
shall become part of the contract.  

Upon award, the successful Bidder promises to enter into a contract within fifteen (15) 
days after award or forfeit the proposal guarantee furnished herewith.  

Bidder promises to furnish all materials, equipment and/or services specified, in the 
manner and the time prescribed, at prices hereinafter set out.  

Bidder certifies that they have not, either directly or indirectly, entered into any agreement or 
participated in any collusion or otherwise taken any action in restraint of free competition; that no 
attempt has been made to induce any other person or firm to submit or not to submit a bid; that 
this bid has been independently arrived at without collusion with any other bidder, competitor, or 
potential competitor; and that this bid has not been knowingly disclosed prior to the opening of 
bids to any other bidder or competitor.  

Bidder certifies that all materials, equipment and/or services proposed meet or exceed the 
specifications  
and will be supplied in accordance with the entire contents of this Bid Proposal.  
 Upon award, the successful bidder promises to complete the contract within the contract 
period, or pay any liquidated damages, if stipulated, for each calendar day as set forth in the bid 
documents.  

Signed ______________________________________________Date ______________________ 
 

mailto:Jody.mcnaughton@msn.com


 
 

Iowa Department of Transportation 
Standard Terms and Conditions For 
Bid Proposals/Contracts 

-FORMAL- 
 

Formal is the procurement process required by Iowa law when the estimated, aggregate amount 
of the purchase equals or exceeds $50,000. 

 
The entire contents of this bid proposal shall become a part of a contract or purchase order. In case of a 
discrepancy between the contents of the bid documents, the following items listed by descending order 
shall prevail: 

•    Addendums to the bid proposal 
•    Bid Proposal- 
• Schedule of Prices 
• Specifications 
• Plans and Drawings 
•  Supplemental Terms and Conditions 
•  Standard Terms and Conditions 

(Example - if a statement in the specifications contradicts a statement in the Standard Terms and 
Conditions, the statement in the specifications shall apply) 

 
Preparation of Bid Response: All bid responses must address all aspects of the proposal including 
clearly answering all questions within the proposal. Bid responses must be typed or completed in ink and 
submitted on the forms supplied by the Iowa DOT. 

 
Bid responses must be signed and received prior to the bid opening date and time as indicated on 
the Bid Response cover page or bid opportunity. The signed, submitted quotation or bidder’s 
proposal shall become the official bid response to be considered for award. 

 
No email, fax or web link bid responses will be accepted. Bid Responses must be signed, sealed 
and delivered in person or by a mail courier that ensures timely delivery. 

 
 

A.  Bid Proposal 
1.    Bid Opening: Bid openings are made public and conducted at the Iowa DOT, Ames 
complex unless otherwise specified. Proposals received after the time of the bid opening will be 
returned unopened and considered non-compliant. 

2.   Communications: Questions concerning this proposal should be directed to the purchasing 
agent listed on the bid proposal. Inquiries can be written, phoned, or faxed. In all cases, written 
communication will take precedence over verbal communication 

3.   Proposal Guarantee: If required, the bid response page will indicate the amount required to be 
included in the bid response. A Proposal Guarantee can be supplied in one of the following ways: 
(1) Certified check or credit union certified share draft, cashier’s check, or bank draft, drawn on a 
solvent bank or credit union. Certified checks and certified share drafts shall be drawn and 
endorsed in the amount indicated. Checks or drafts shall be made payable either to the Iowa 
Department of Transportation (Iowa DOT) or to the bidder. If payable to the bidder, the check or 
draft shall be endorsed without qualifications to the Iowa DOT by the bidder or an authorized 
agent. (2) An insurance or surety company may be retained to provide a bond in fulfillment of the 
proposal  guarantee  requirement.  A  properly  completed  and  signed  copy  of  the  Proposal 
Guarantee (Form 131084) must accompany the bid. The Iowa DOT’s Proposal Guarantee 
form must be used; no other forms or formats will be accepted. 
4.   Pricing and Discount: Unit prices shown on the bid/response shall be quoted as the price 
per unit (e.g., gal., case, each, etc.) as stated in the bid proposal. If there is a discrepancy 
between the unit bid prices, extension, or total amount of bid, the unit prices shall prevail. Unless 
otherwise indicated, prices shall be firm for the duration of the contract or purchase. Discounts  
for early payment are allowed, but not considered in award of the contract. 

 
STD TERMS FORM. rev 08-25-15                                                                                                                     

Page 1 
 



5.   Acceptance/Rejection: The Iowa DOT reserves the right to accept or reject any or all bids and 
to waive irregularities or technicalities, provided such waiver does not substantially change  the 
offer or provide a competitive advantage to any supplier(s). The Iowa DOT also reserves the right 
to accept that bid which is deemed to be in the best interests of the state. Any unauthorized 
changes, additions, or conditional bids including any ties to another bid or  proposal or  any 
reservations about accepting an award or entering into a contract, may result in  rejection of the 
bid. Bids must remain available for award for thirty (30) days from date of bid opening. 

6.   Bid Results & Disclosure: Bid tabulations will be poste d o n th e Io wa D OT website at 
www.i o wa d ot. g o v/ purc h asing und er th e Bid Awa rd link referencing the proposal number 
with an award recommendation indicated. At the conclusion of the selection process, the contents 
of all received bid responses will be placed in the public domain and be open to inspection by 
interested parties, according to state law. Trade secrets or proprietary information that are 
recognized as such and are protected by law may be withheld if clearly identified as such in the 
proposal. 

7.   Quality: All material shall be new and of first quality. Items which are used, demonstrators, 
refurbished, obsolete, seconds, or which have been discontinued are unacceptable without prior 
written approval by the Iowa DOT. 

8.   Recycled  Content:  The  Iowa  Code  encourages purchase of  products  and  materials  with 
recycled content, including but not limited to paper products, oils, plastic products, compost 
materials, aggregate, solvents, and rubber products. Recycled items or alternatives must be 
noted in the bid response, if known. 

9.   Shipping Terms: Deliveries shall be F.O.B. Destination unless otherwise specified. All deliveries 
shall be accompanied by a packing slip indicating the Supplier, quantities shipped, and the 
purchase order number(s). All delivery charges shall be included in the bid price and paid by the 
Supplier. No collect C.O.D. deliveries shall be accepted. W hen entering into a contract, the 
Supplier shall notify the freight company that all freight and delivery charges are to be prepaid by 
the Supplier. Goods delivered to the Iowa DOT Distribution Center at 800 Lincoln W ay, Ames, IA 
shall be received between the hours of 7:00 a.m. and 3:00 p.m. on any day except Saturday, 
Sunday, or a holiday. For deliveries to other Iowa DOT locations, the Supplier may contact the 
destination location for available times to deliver as not all Iowa DOT locations have the same 
business hours. The Iowa DOT will not be liable for any freight claims or unpaid freight bills 
arising from contract or purchase order issues. 

 
B.  Award 

The binding agreement (award) may be issued in the form a purchase order or contract or both 
depending on the requirements and complexity of the agreement. 

1.   Method of Award: Award shall be made to the lowest responsible, responsive bidder whose 
bid meets the requirements of the solicitation and is the most advantageous to the Iowa DOT 
unless otherwise specified. An Iowa bidder will be given preference over an out-of-state bidder 
when bid responses are equal in all aspects and are tied in price. By virtue of statutory authority 
preference will be given to products and provisions grown and coal produced within the State of 
Iowa. 

2.   Award Protests: Protests of award recommendations are to be addressed to the Director of 
Purchasing, and  shall  be  made in  accordance with  paragraph 761--20.4(6)”e” of  the  Iowa 
Administrative Code. 

3.   Contracts: Successful contractor(s) may be sent either a formal Contract, Notification of Award 
or purchase order as confirmation of acceptance and award. Any of these binding agreements 
shall be for the term stated in the bid proposal or on a purchase order and may be renewed for 
additional period(s) under the same terms and conditions upon mutual agreement as defined. 
The successful bidder may not assign a contract to another party without written authorization 
from the Iowa DOT Purchasing Section. A service contract, including all optional renewals, shall 
not exceed a term of six years unless a state agency obtains a waiver of this provision pursuant to 
rule 11-118-11(3). 

4.   Payment Terms: The Iowa DOT typically pays properly submitted vendor invoices within thirty 
(30) days of receipt, providing goods and/or services have been successfully delivered, installed 
or  inspected (if  required), and  accepted. Invoices  presented for  payment must  be  only for 
quantities received by the Iowa DOT and must reference the purchase order number to be 
submitted for processing. 
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5.   Default: Failure of the Supplier to adhere to specified delivery schedules or to promptly replace 
rejected materials shall render the Supplier liable for all costs in excess of the bid  price  when 
alternate procurement is necessary. This shall not be the exclusive remedy and the  Iowa DOT 
reserves the right to pursue other remedies available to it by law or under the terms of the binding 
agreement. 

6.    Default: Failure of a Contractor other than a Supplier to meet any specified project completion 
deadline shall render the Contractor liable for all costs incurred by the Iowa DOT that were:  a) 
necessary to meet said deadline; or  b) necessary to complete said project after said deadline. 
This shall not be the exclusive remedy and the Iowa DOT reserves the right to  pursue other 
remedies available to it by law or under the terms of the agreement. 

 
C. General 

1.   Administrative Rules: For Additional details on the rules governing the actions of the Iowa DOT 
Purchasing  Section,  refer  to  761  IAC,  Chapter  20,  Iowa  Administrative  Code,  entitled 
“Procurement of Equipment, Materials, Supplies and Services”. 

2.   Affirmative Action: The Contractor (and also subcontractor, vendor or supplier) is prohibited 
from  engaging  in  discriminatory employment  practices  forbidden  by  federal  and  state  law, 
executive  orders  and  rules  of  the  Iowa  Department  of  Management,  pertaining  to  equal 
employment opportunity and affirmative action. Contractor may be required to have on file a copy 
of their affirmative action program, containing goal and time specifications. Contractors doing 
business with Iowa in excess of $5,000 annually and employing 50 or more full time employees 
may be required to file with the Iowa Department of Management a copy of their affirmative action 
plan.  Failure  to  fulfill  these  non-discrimination requirements may cause  the  contract  to  be 
canceled and the contractor declared ineligible for  future state contracts or  subject to other 
sanctions as provided by law or rule. 

3.   Applicable Law: The contract shall be governed under the laws of the State of Iowa. The 
contractor shall at all times comply with and observe all federal and state laws, local laws, 
ordinances, and regulations which are in effect during the period of a contract and which in any 
manner affect the work or its conduct. Any legal action relating to a contract shall only be 
commenced in the Story County, Iowa, District Court or the United States District Court for the 
Southern District of Iowa. 

4.   Conflict of Interest: No state or county official or employee, elective or appointive shall be 
directly or indirectly interested in any contract issued by the Iowa DOT, see Code of Iowa 314.2. 

5.   Debarment and Vendor Suspension: By submitting a proposal, the contractor is certifying that 
it and its principals and/or subcontractors are not presently debarred, suspended, proposed for 
debarment, declared ineligible, or voluntarily excluded from covered transactions by the State of 
Iowa or any Federal department or agency. 

6.   Equal Opportunity: Firms submitting bids must be an “Equal Opportunity Employer” as defined 
in the Civil Rights Act of 1964 and in Iowa Executive Order Number Thirty-four. 

7.   Infringement: Goods shall be delivered free of the rightful claim of any third party by way of 
infringement. Contractor shall indemnify and save harmless the State of Iowa and the Iowa DOT 
against all claims for infringement of, and/or royalties claimed under, patents or copyrights on 
materials and equipment furnished under this bid. 

8.   Records Audit: The contractor agrees that the Auditor of the State of Iowa or any authorized 
representative of the state, and where federal funds are involved, the Comptroller General of the 
U.S. Government, shall have access to and the right to examine, audit, excerpt, and transcribe 
any directly pertinent books, documents, papers, and records of the contractor relating to orders, 
invoices, or payments of a contract or purchase order. 

9.   Targeted Small Businesses: The Iowa DOT seeks to provide opportunities for women and/or 
minority  small  business  enterprises.  To  apply  for  certification  as  an  Iowa  Targeted  Small 
Business, contact the Iowa Department of Inspection and Appeals (515-281-5796). Contractors 
shall take documented steps to encourage participation from Targeted Small Businesses for the 
purpose of subcontracting and supplying of goods or services or both. 

10. Taxes: Prices quoted shall not include state or federal taxes from which the state is exempt. 
Exemption certificates will be furnished upon request. 
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11. Termination: 
•     Termination Due to Lack of Funds or Change in Law 

The Iowa DOT shall have the right to terminate this Contract without penalty by giving thirty (30) 
days written notice to the vendor as a result of any of the following: 
• Adequate funds are not appropriated or granted to allow the Iowa DOT to operate as required and 
to fulfill its obligations under contract. 
• Funds are de-appropriated or not allocated or if funds needed by the Iowa DOT, at the   Iowa DOT’s 
sole discretion, are insufficient for any reason. 
• The Iowa DOT’s authorization to operate is withdrawn or there is a material alteration in the         
programs administered by the Iowa DOT. 
• The Iowa DOT’s duties are substantially modified. 

 
Following a 30 day written notice, the Iowa DOT may terminate a binding agreement in whole or  in  part  
without the  payment of  any penalty or  incurring any further obligation to  the Supplier. Following 
termination upon notice, the Supplier shall be entitled to compensation upon submission of invoices and 
proper proof of claim for goods and services under contract up to and including the date of termination. 
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Schedule of Prices 

 
Project Description: Ames Complex Fire System 
 

Item 
No. Description  Quantity 

Make/ 
Model 

 
Unit/Price 

 

1 Ames Complex Fire System 
Replacement as per specs and 
drawings. 

• Replace all panels, fire 
detecting and alarming 
equipment in buildings 
currently equipped with fire 
detecting equipment. See 
section 3.2 for building 
locations. 

 
• Transition over to the new 

system, testing, inspection 
and acceptance. Upon 
acceptance of the fully 
functional Fire System . 
Contractor will removal of the 
old system, and equipment 
based on locations 
determined in section 3.2  . 

 
• Contractor will be 

responsible for the 
installation of the software 
system, training, 
maintenance and on-going 
support and software 
updates. 

 
 
 

1 

 
 

 
 
 

Lump/ Sum 

 
 
 

$_____________ 

           

 1a 

 Maintenance Agreement and  testing 
to be conducted annually once the 
original warranty for equipment, parts 
and labor has expired 

1   

 
Year 

 
 

$_________________  

           
I hereby certify that this Bid Response meets or exceeds the minimum requirements including 
specifications and addendums.  

 Authorized 
 Signature:

 _______________________________________ 
Contact Person:  
 

 Company:
 ________________________________________ 

_______________________________________ 
(Print Name) 

Address:
 _______________________________________ 

 
 
 _______________________________________ 

(City)         (State)              (Zip Code) 
Contractor's 
Registration No (If applicable).:_______________ Phone No: ____________________________________ 
 
Email:__________________________________ Fax No.: ________________________________ 
 
 
I acknowledge receipt of addendums:________________________________________________________ 
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Section 1 Introduction 
1.1  Purpose & Overview of the RFB Process 

The purpose of this Request for Bid (RFB) is to solicit Bid Responses from 
responsible, responsive Bidders to provide the goods and/or services identified on 
the RFB cover page and described further in Section 3 of this RFB. The Iowa DOT 
intends to award a contract(s) beginning and ending on the dates listed on the 
Procurement Timetable. The Iowa DOT may renew the contract(s) for up to the 
number of annual extensions identified on the Procurement Timetable at the sole 
discretion of the Iowa DOT. Any contract(s) resulting from the RFB shall not be an 
exclusive contract. 
Bidders will be required to submit Bid Responses according to the Procurement 
Timetable. The Iowa DOT will evaluate all responsible Bidders that submit timely 
responsive Bid Responses to be considered for award.   

1.2  Definitions 
The terms used in individual sections of this document are intended to be consistent 
with those commonly used in the application field in question. When responding, use 
the terms and acronyms used in this document, and define any terms or conditions 
that require further clarification. 
1.2.1 “Bid Response” means the bid document submitted by the bidder in 
response to the RFB. 
1.2.2 “Contract” or “Resulting Contract” means the contract(s) entered into with 
the successful Bidder(s) as described in section 4. 
1.2.3 “Bidder” means individual, company or entity submitting a response in 
response to the RFB. 
1.2.4 “Iowa DOT” means the Iowa Department of Transportation. 
1.2.5 “Participating Agency” or “Participating Agencies” means the all state 
boards, and commissions, and any political subdivisions as identified on the RFB 
cover sheet as Participating Agencies and any other agency that decides to utilize 
the executed contract. 
1.2.6 “Procurement Timetable” (on the page immediately following the RFB cover) 
provide timeline, event and date information. 
1.2.7 “Purchase Order” means the documentation issued by the State to the 
Contractor for a purchase of goods and/or services in accordance with the terms and 
conditions of the Contract. It may include an identification of the items to be 
purchased, the delivery date and location, the address where the supplier should 
submit the invoices, and any other requirements deemed necessary by the State. 
Any preprinted contract terms and conditions included on Bidder’s forms or invoices 
shall be null and void. 
1.2.8 “Responsible Bidder” means a bidder that has the capability in all respects 
to perform the requirements of the Bid Proposal specifications. In determining 
whether a Bidder is a responsible, responsive Bidder, the Iowa DOT may consider 
various factors including, but not limited to, the Bidder’s competence and 
qualifications to provide the goods or services requested, the Bidder’s integrity and 
reliability, the past performance of the Bidder relative to the quality of the goods or 



  

services offered by the Bidder, the proposed terms of delivery, and the best interest 
of the Iowa DOT and Participating Agencies. 
1.2.9 “RFB” means Request for Bid and any attachments, exhibits, schedules or 
addenda hereto. A written response by a Bidder shall be considered a bid and 
referred to as a Bid Response. 
1.2.10 “State” means the Iowa DOT, State of Iowa, and Participating Agencies 
identified on the title page and all state agencies, boards, and commissions, and any 
political subdivisions making purchases off of the resulting Contract as permitted by 
this RFB. 
1.2.11 “Subcontractor” Includes every person furnishing material, equipment or 
performing labor as a sublet of any part of contract.  

 
1.3 General 

1.3.1 Owner: 
The Owner of these projects is the Iowa Department of Transportation, 800 Lincoln 
Way, Ames, Iowa 50010. 

 
Project Location: Various locations on Ames DOT complex 800 Lincoln Way, Ames 
IA 50010 
 

1.4 Bidding Documents 
 
1.4.1 Addenda 

• Addenda, if issued, will be posted to the Iowa DOT”s website. All 
addendums must be acknowledged by bidders and included in the Bid 
Response. 

• All addenda so issued shall become part of the contract documents.  
 

1.4.2  Withdrawal Period 
Prime Contractors, subcontractors and material suppliers on these projects 
agree to guarantee their proposal costs and work to be performed for a period 
of thirty (30) days after the date of receipt of bids.   

  



  

 
Section 2 Administrative Information 

2.1  Issuing Agent 
The Issuing Agent, identified on the cover page is the sole point of contact regarding 
the RFB from the date of issuance until the notice of intent to award is issued 
(selection of the successful contractor). 

2.2  Restriction on Communication 
From the issue date of this RFB until the notice of intent to award is issued 
(announcement of the successful bidder), bidders may contact only the Issuing 
Agent. 
The Issuing Agent will respond only to questions regarding the procurement 
process. Questions related to the interpretation of this RFB must be submitted in 
writing to the Issuing Officer by the deadline found in the Procurement Timetable 
listed immediately after the cover sheet. Verbal questions related to the 
interpretation of this RFB will not be accepted. Questions related to the interpretation 
of this RFB must be submitted as provided in section 2.5. Contractors may be 
disqualified if they contact any state employee other than the Issuing Agent. 
Exception: Contractors may contact the State Targeted Small Business Office on 
issues related to the preference for Targeted Small Businesses.  
 
In NO CASE shall verbal communication override written communications. Only 
written communications are binding on the State.   
The Iowa DOT assumes no responsibility for representations concerning conditions 
made by its officers or employees prior to the execution of a contract, unless such 
representations are specifically incorporated into this RFB. Verbal discussions 
pertaining to modifications or clarifications of this RFB shall not be considered part of 
the RFB unless confirmed in writing. All such requests for clarification shall be 
submitted in writing. Any information provided by the Contractor verbally shall not be 
considered part of that Contractor’s proposal. Only written communications from the 
Contractor and received by the Department shall be accepted. 
With the exception of the written Bid Response which must be submitted by 
Contractors in accordance with Section 2 herein, communications between the 
Issuing Agent and Contractors may be conducted by regular prepaid US mail, 
courier service, e-mail or facsimile transmission. 

2.3  Downloading the RFB from the Internet 
All correspondence for this Bid Proposal will be posted on the Iowa DOT’s website at 
www.iowadot.gov/purchasing/lettingschedule. Bidders are required to visit the 
Iowa DOT’s home page periodically for any and all addendums or other pertinent 
information regarding this bid opportunity. 

2.4  Procurement Timetable 
The dates listed in the Procurement Timetable (on the page immediately following 
the RFB cover) are set forth for informational and planning purposes; however, the 
Iowa DOT reserves the right to change the dates. If a change is made to any of the 
deadlines for Contractor submission, the Iowa DOT will issue an addendum to the 
RFB. All times listed are Central Times. 
 
 



  

 
2.5  Questions, Requests for Clarification, and Suggested Changes 

Contractors are invited to submit written questions and requests for clarifications 
regarding the RFB during the time indicated in the Procurement Timetable. 
Contractors may also submit suggestions for changes to the requirements of this 
RFB. The questions, requests for clarifications or suggestions must be in writing and 
received by the Issuing Agent on or before the deadline stated in the Procurement 
Timetable. Oral questions will not be permitted. If the questions, requests for 
clarifications, or suggestions pertain to a specific section of the RFB must be 
referenced. 
Written responses to questions, requests for clarifications or suggestions will be 
posted on or before the deadline stated in the Procurement Timetable and posted on 
the Iowa DOT’s website (see Section 2.3) If the Iowa DOT decides to adopt a 
suggestion, the Iowa DOT will issue an addendum to the RFB. 
The Iowa DOT assumes no responsibility for verbal representations made by its 
officers or employees unless such representations are confirmed in writing and 
incorporated into the RFB. 
Each bidder must inform themselves fully of the conditions relating to the proposal. 
Failure to do so will not relieve a successful bidder of their obligation to furnish all 
services required to carry out the provisions of his contract. Insofar, as possible, the 
Contractor, in carrying out the work, must employ such methods or means as will not 
cause any interruption of, or interference with the work of any other contractor. 
If a bidder discovers any significant ambiguity, error, conflict, discrepancy, omission, 
or other deficiency in this RFB, the bidder should immediately notify the Issuing 
Agent in writing of such error and request modification or clarification of the RFB 
document. 

2.6  Revisions to Contractor Bid Response  
Contractors who submit Bid Proposals in advance of the bid opening date may 
withdraw, modify, and resubmit Bid Proposals at any time until the bid opening date 
and time. Contractors must notify the Issuing Agent in writing if they wish to withdraw 
their Bid Response. A Contractor shall not withdraw its Bid Response or its prices 
prior to the end of the one hundred and eighty (180) day period immediately 
following the notice of intent to award a contract. 

2.7  Submission of Bid Responses 
The Iowa DOT must receive Bid Responses addressed to the Department of 
Transportation, Purchasing Section, 800 Lincoln Way, Ames, Iowa 50010 before the 
deadline stated in the Procurement Timetable. This is a mandatory requirement 
and will not be waived by the Iowa DOT. Any Bid Response received after this 
deadline will be rejected and returned unopened to the contractor. 
Contractors mailing Bid Responses must allow ample mail delivery time to ensure 
receipt by the Iowa DOT on or before the due date. Postmarking by the due date will 
not substitute for actual receipt of the Bid Response.  
Electronic mail and faxed Bid Responses will not be accepted. 
Contractors must furnish all information necessary to evaluate the Bid Response. 
Bid Responses that fail to meet the mandatory requirements of the RFB will be 
disqualified. Verbal information provided by the Contractor shall not be considered 
part of the Contractor's Bid Response. 



  

 

2.8  Bid Response Opening 

The Iowa DOT will open Bid Responses on the date and time stated in the 
Procurement Timetable. Bid Responses will remain confidential until a bid tabulation 
has been posted on the Iowa DOT’s website for all bidders to view the results in the 
form of “Intent to Award”  See Iowa Code Section 72.3. 
The names of the Contractors who submit compliant Bid Responses within the time 
frame permitted will be available for public review after the contract has been 
awarded.  

2.9  Costs of Preparing the Bid Response 
The costs of preparation and delivery of a Bid Response are solely the responsibility 
of the Contractor. 
No payments shall be made by the State to cover costs incurred by any Contractor 
in the preparation of or the submission of this RFB or any other associated costs. 

2.10  Reasonable Accommodations 
Upon request, the Iowa DOT will provide reasonable accommodations, including the 
provision of informational material in an alternative format, for individuals with 
disabilities. If accommodations are required at time of a bid opening, contact the 
Issuing Agent designated on the cover page. 

2.11  Rejection of Bid Responses 
The Iowa DOT reserves the right to reject any or all Bid Responses, in whole or in 
part, received in response to this RFB at any time prior to the execution of a written 
contract. Issuance of this RFB in no way constitutes a commitment by the Iowa DOT 
to award a contract. This RFB is designed to provide Contractors with the 
information necessary to prepare a competitive Bid Response. This RFB process is 
for the Iowa DOT benefit and is intended to provide the Iowa DOT with competitive 
information to assist in the selection of a Contractor to provide services. 
It is not intended to be comprehensive and each Contractor is responsible for 
determining all factors necessary for submission of a comprehensive Bid Response. 
The Iowa DOT reserves the right to negotiate the terms of the contract, including the 
award amount, with the awarded Contractor prior to entering into a contract. If 
contract negotiations cannot be concluded successfully, the Iowa DOT reserves the 
right to negotiate a contract with the next lowest Bidder. 

2.12  Disqualification 
The Iowa DOT may reject outright and shall not evaluate proposals for any one 
of the following reasons: 
2.12.1 The Contractor states that a requirement of the RFB cannot be met. 
2.12.2 The Contractor's Bid Response materially changes a requirement of the RFB 
or the Bid Response is not compliant with the requirements of the RFB. 
2.12.3 The Contractor’s response limits the rights of the Iowa DOT. 
2.12.4 The Contractor fails to include a proposal guarantee, also known as bid bond 
or bid security, if required. See Bid Response cover page and Section 2.33. 
2.12.5 The Contractor fails to include any signature, certification, authorization, 
stipulation, disclosure or guarantee (if required).   



  

 
2.12.6 The Contractor presents the information requested by this RFB in a format 
inconsistent with the instructions of the RFB or otherwise fails to comply with the 
requirements of this RFB. 
2.12.7 The Contractor initiates unauthorized contact regarding the RFB with state 
employees. 
2.12.8 The Contractor provides misleading or inaccurate responses. 
2.12.9 The Contractor fails to attend the mandatory Contractors Conference or Pre-
Bid meeting. 
2.12.10 The Contractor’s Bid Response is materially unbalanced. 
2.12.11 There is insufficient evidence (including evidence submitted by the 
Contractor and evidence obtained by the Iowa DOT from other sources) to satisfy 
the Iowa DOT that the Contractor is a “Responsible Contractor”. 
2.12.12 The Contractor alters the Bid Proposal language in any way.  

2.13  Nonmaterial and Material Variances 
The Iowa DOT reserves the right to waive or permit cure of nonmaterial variances in 
the Bidder’s Bid Response if, in the judgment of the Iowa DOT, it is in the Iowa DOT 
best interest to do so. Nonmaterial variances include minor informalities that do not 
affect responsiveness; that are merely a matter of form or format; that do not change 
the relative standing or otherwise prejudice other Contractors; that do not change 
the meaning or scope of the RFB; or that do not reflect a material change in the 
services. In the event the Iowa DOT waives or permits cure of nonmaterial 
variances, such waiver or cure will not modify the RFB requirements or excuse the 
Contractor from full compliance with RFB specifications or other contract 
requirements if the Contractor is awarded the contract. The determination of 
materiality is in the sole discretion of the Iowa DOT. 

2.14 Reference Checks 
The Iowa DOT reserves the right to contact any reference to assist in the evaluation 
of the Bid Response, to verify information contained in the Bid Response and to 
discuss the Contractor’s qualifications and the qualifications of any subcontractor 
identified in the bidders Bid Response. 

2.15 Information From Other Sources 
The Iowa DOT reserves the right to obtain and consider information from other 
sources concerning a Contractor, such as the Contractor’s capability and 
performance under other contracts, the qualifications of any subcontractor identified 
in the Contractor’s Bid Response, specifically,  the Contractor’s financial stability, 
past or pending litigation, and publicly available information. 

2.16  Verification of Bid Response Contents 
The content of a Bid Response submitted by a Contractor is subject to verification. 
Misleading or inaccurate responses shall result in disqualification and rejection of the 
Bid Response. 

2.17  Criminal History and Background Investigation 
The Contractor hereby explicitly authorizes the Iowa DOT to conduct criminal history 
and/or other background investigation(s) of the Contractor, its officers, directors, 
shareholders, partners and managerial and supervisory personnel retained by the 
Contractor for the performance of the contract. 



  

 
2.18  Bid Response Clarification Process The Iowa DOT reserves the right to contact a 

Contractor after the submission of Bid Response for the purpose of clarification to 
ensure mutual understanding.  

This contact may include written questions, interviews, site visits, a review of past 
performance if the Contractor has provided goods or services to the Iowa DOT or 
any other political subdivision wherever located, or requests for corrective pages in 
the Contractor’s Bid Response. The Iowa DOT will not consider information received 
if the information materially alters the content of this Bid Proposal or alters the type 
of goods and services the Contractor is offering to the Iowa DOT. An individual 
authorized to legally bind the Contractor shall sign responses to any request for 
clarification. Responses shall be submitted to the Iowa DOT within the time specified 
in the Iowa DOT request. Failure to comply with requests for additional information 
may result in rejection of the Bid Response as non-compliant. 

2.19  Disposition of Bid Responses 
At the conclusion of the selection process, the contents of all Bid Responses will be 
in the public domain and be open to inspection by interested parties except for 
information for which Contractor properly requests confidential treatment or is 
subject to exceptions provided in Iowa Code Chapter 22 or other applicable law. 

2.20  Public Records and Requests for Confidential Treatment 
The Iowa DOT may treat all information submitted by a Contractor as public 
information following the conclusion of the Intent to Award. Iowa DOT release of 
information is governed by Iowa Code chapter 22. Contractors are encouraged to 
familiarize themselves with chapter 22 before submitting a Bid Response. The Iowa 
DOT will copy and produce public records as required to comply with the public 
records laws. 

2.21  Release of Claims 
By submitting a Bid Response, the Contractor agrees that it will not bring any claim 
or cause of action against the Iowa DOT based on any misunderstanding concerning 
the information provided herein or concerning the Iowa DOT failure, negligent or 
otherwise, to provide the Contractor with pertinent information as intended by this 
RFB. 

2.22  Award Notice and Acceptance Period 
Notice of intent to award will be posted on the Iowa DOT’s website at 
www.iowadot.gov/purchasing/bidaward. Final negotiation and execution of the 
contract(s) shall be completed no later than thirty (30) days from the date of the 
Notice of Intent to Award or such other time as designated by the Iowa DOT.  
If the successful Contractor fails to negotiate and deliver an executed contract by 
that date, the Iowa DOT in its sole discretion may cancel the award and redirect  the 
contract to the next lowest bidder meeting the specifications.  

2.23  No Contract Rights until Execution 
The full execution of a written contract shall constitute the making of a contract for 
services and no Contractor shall acquire any legal or equitable rights relative to the 
contract services until the contract has been fully executed by the successful 
Contractor and the Iowa DOT. 
 
 

http://www.iowadot.gov/purchasing/bidaward


  

 
2.24  Restrictions on Gifts and Activities 

Iowa Code Chapter 68B restricts gifts which may be given or received by state 
employees and requires certain individuals to disclose information concerning their 
activities with state government. Contractors are responsible to determine the 
applicability of this Chapter to their activities and to comply with the requirements. In 
addition, pursuant to Iowa Code section 722.1, it is a felony offense to bribe or 
attempt to bribe a public official. 
The laws of Iowa provide that it is a felony to offer, promise, or give anything of value 
or benefit to a state employee with the intent to influence that employee’s acts, 
opinion, judgment or exercise of discretion with respect to that employee’s duties. 
Evidence of violations of this statute will be submitted to the proper prosecuting 
attorney. 

2.25  No Minimum Guaranteed 
The Iowa DOT anticipates that the selected Contractor will provide services as 
requested by the Iowa DOT. The Iowa DOT will not guarantee any minimum 
compensation will be paid to the Contractor or any minimum usage of the 
Contractor’s services. 

2.26  Conflicts Between Terms 
The Iowa DOT reserves the right to accept or reject any exception taken by the 
Contractor to the terms and conditions contained in this RFB. Should the Contractor 
take exception to the terms and conditions required by the Iowa DOT, the 
Contractor’s exceptions may be rejected and the entire proposal declared 
nonresponsive. The Iowa DOT may elect to negotiate with the Contractor regarding 
contract terms that do not materially alter the substantive requirements of the 
request for proposals or the contents of the Contractor’s Bid Response. 

2.27  News Releases 
No news releases or other materials pertaining to this procurement, or any part of 
this proposal, will be made available to the media or the public, the Contractor’s 
clients or potential clients without the prior written approval of the Iowa DOT. 

2.28  Pre-Bid Conference  
If the Procurement Timetable indicates a Contractor’s Pre-Bid Conference will be 
held in conjunction with this RFB, it will be held at the date, time, and location listed 
on the Procurement Timetable immediately following the cover page. If Attendance 
at the Contractor’s Pre-Bid Conference is a mandatory requirement to submit a Bid 
Response, it will be indicated on the Procurement Timetable. The purpose of the 
Pre-Bid conference is to discuss with prospective Contractors the work to be 
performed and allow prospective Contractors an opportunity to ask questions 
regarding the RFB. Verbal discussions at the Pre-Bid conference shall not be 
considered part of the RFB unless confirmed in writing by the Iowa DOT and 
incorporated into this RFB. The conference may be recorded. Questions asked at 
the conference that cannot be adequately answered during the conference may be 
deferred.  
A copy of the questions and answers will be posted on the DOT website for viewing. 
 
 
 



  

 
2.29 Contractors Responsibilities  

 
2.29.1 Codes, Laws and Regulations 

The laws of the State of Iowa in relation to and pertaining to public 
improvements shall apply to these projects.  All construction, materials and 
methods shall comply with the State and Local Building Codes and with Local 
Ordinances, except where plans and specifications establish a higher 
standard. 
 

2.29.2 Licenses, Permits and Inspections 
 The Bidders shall comply with all codes, laws, ordinances, rules and 

regulations of any public authority having jurisdiction that bears on the 
performance of its work.  Bidders shall pay for all licenses, permits and 
inspection fees required for its work.  Bidders must furnish copies of all 
approved inspection certificates and approvals from authorities having 
jurisdiction in a timely fashion upon completion of the work. 

2.30 Consideration of Bids 
 

2.30.1 Rejection of Bids 
The Iowa DOT reserves the right to reject any bid if the evidence submitted 
by, or investigation of, such bidder fails to satisfy the Iowa DOT that such 
bidder is properly qualified to carry out the obligations of the Contract and to 
complete the work contemplated therein. 
Conditional bids will not be accepted. 

2.30.2 Qualification of Bidder 
The Iowa DOT may make such investigations as they deem necessary to 
determine the ability of the Bidder to perform the required work, and the 
bidder shall furnish to the Iowa DOT all such information and data for this 
purpose as the Iowa DOT may request. 

2.31 Performance and Payment Bonds 
 

2.31.1 Bonds 
If the contracted estimated value is $25,000 or more, the successful Bidder 
shall furnish bonds covering the faithful performance of 100% of the Contract 
and the payment of all obligations arising thereunder.  One copy of the bond 
shall be submitted on Iowa Department of Transportation Form 131070.   All 
items must be properly filled in, including Bidder's signature.  Resident 
commission agent or attorney-in-fact must file a copy of the power of attorney.  

2.31.2 Power of Attorney 
Attorney-in-fact who signs the Proposal Guarantee, Performance Bond, and 
Labor and Material Payment Bond must file with each bond a certified and 
effectively dated copy of the Power of Attorney. 

2.32 Labor Regulations 
All Bidders, before entering into a contract with the Department, must be registered 
with the Division of Labor in the Iowa Department of Workforce Development (515-
281-3606) according to chapter 91C, Code of Iowa 2003. 



  

 
2.33 Proposal Guarantee 

If required each bid must be supported by a Proposal Guarantee in the sum indicated 
on the Bid Response cover page. See Standard Terms and Conditions included in the 
Bid Proposal section A-3. 

Certified checks and credit union share drafts shall be certified, or the cashier's check 
shall be drawn and endorsed, in an amount not less than indicated in the Bid 
Proposal. If a proposal guarantee is submitted, it must be submitted on Iowa DOT 
Form No. 131084 or bid will be rejected. 

The proposal guarantee from the qualified responsive low bidder will be retained until 
a contract is entered into and the required Bonds and Insurance Certificates are filed.  
All other bid securities will be returned after the award has been made. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



  

 
Section 3 General Requirements   

 
3.1  Scope of Work 

 
Successful Bidder shall be required to provide all materials, labor, and equipment 
necessary for the replacement of Iowa Department of Transportation (DOT) Ames 
Complex existing fire system with new fire detection and alarm system. This will 
include the command center, all required equipment including but not limited to 
panels, fire detecting and alarming equipment in buildings that currently are 
equipped with fire detecting equipment. This shall also include software, wiring, and 
accessories needed to meet all applicable codes. 
 

3.2 Currently DOT has the following system in place a Simplex 4100 System including: 
• smoke and duct detectors 
• annunciators, panels 
• pull stations 
• speakers 
• strobes 
• door hold-opens 
• elevator interface 
• sprinkler system interface 
• control center in 2 locations 

 
3.2.1 The 18 different locations on the Ames DOT Complex identified below are on 

the current system. These will be the same locations for the installation of the 
new system. 

NW Wing 
NE Wing 
Admin  
South Wing 
Mat Lab 
Building 4 
Building 5 
Building 6 
Repair Shop 
Motor Pool 
Sign Shop 
Carp Shop 
Auction Building 
District 1 Office 
South Repair Shop 
Warehouse 
North Annex 
Conference Center 
 
 
 
 
 
 



  

 
 
3.3 For the new Fire Detection and Alarm System vendors will be required to construct 

and the new fire system as per plans and specifications. The new Fire Detection and 
Alarm system will require testing, inspection and acceptance by DOT and the State 
Fire Marshall. Upon acceptance from DOT and the State Fire Marshall the contractor 
will make the transition from old system to new system. Demolition will not occur 
until we have a successful transition to the new Fire Detection and Alarm system 
and it has received the required inspection and approvals as specified in the 
specifications. DOT needs to maintain facility operations during occupancy as per 
the plans and specifications.  
 
The Contractor will be responsible for the installation of the software operating 
system, training, maintenance and on-going support and software updates for the 
Fire Alarm System. 
 

3.4 Participating vendors must submit along with their bid response manufacturer 
specifications and cut sheet on the system they are proposing including any 
software and licensing requirements and a copy of the proposed maintenance 
agreement.  
 

3.5 The awarded vendor will be required to provide a one (1) year service/maintenance 
agreement renewable up to two (2) additional one (1) year periods. This 
maintenance agreement is per the specifications in section 28 3100 including annual 
maintenance and testing of the fire detection, alarm system for the locations 
identified in section 3.2.1this proposal. 
 

 
3.6       Adoption of General Conditions 
 

3.6.1 The General Requirements of this Contract shall include the "General 
Conditions", "Plans and Specifications" and any and all requirements of this 
RFB, as herein stated. 

3.6.2 "THE GENERAL CONDITIONS OF THE CONTRACT FOR 
CONSTRUCTION", A.I.A. FORM #A-201, LATEST EDITION AND A.I.A.  
DOCUMENT, "INSTRUCTIONS TO BIDDERS", FORM #A-701, LATEST 
EDITION, SHALL BE INCLUDED, AS MODIFIED IN THE 
"SUPPLEMENTARY INSTRUCTIONS TO BIDDERS" AND 
"SUPPLEMENTARY GENERAL CONDITIONS", AND BOUND WITH THE 
STANDARD FORM OF AGREEMENT BETWEEN THE CONTRACTOR AND 
OWNER", A.I.A.  FORM #101, LATEST EDITION, AS A PART OF THIS 
CONTRACT SPECIFICATION. 

3.6.3 All bidder information and conditions, bid check lists and similar documents 
included in the specifications issued by the Iowa DOT, Ames, Iowa are 
hereby made a part of the General Conditions.  

 
 
 
 
 



  

 
3.7. Contractor Response 

 
3.7.1 Guidelines 

• Contractors shall comply with Iowa Occupational Safety and Health 
Standards as found in 29 CFR Parts 1910 and 1926. Of particular 
importance are those standards referring to the use of personal protective 
equipment (PPE), fall protection and ventilation. 

• Contractor may be required to make available to the Iowa DOT all Material 
Safety Data Sheets (MSDS) for all products provided at time the apparent 
low bidder has been determined.  MSDS shall be sent to the Issuing Agent 
(when applicable) prior to issuance of the contract. 

 
3.7.2  Guarantee 

The Contractor shall guarantee all work executed under this contract, both as 
the workmanship and materials, for a period of twelve (12) months after the 
substantial completion date. Neither the final payment nor any provision of the 
contract documents shall relieve the Contractor of responsibility for faulty 
materials or workmanship.  The Contractor shall remedy any defect thereto 
and pay for any damage to other work resulting therefrom, which shall appear 
within a period of one (1) year from the date of the final acceptance.  With one 
month remaining in the guarantee period, the Contractor shall notify the Iowa 
DOT and set up a complete walk-through inspection. 
• All materials, items of equipment, and workmanship furnished under this 

division of the specifications shall carry the standard warranty against all 
defects in material and workmanship.  Any fault due to defective or 
improper material, equipment, or workmanship which may develop, shall 
be made good, forthwith. 

• The Guarantee shall include, but not be limited to the following elements 
and services: 

a. Repair or replace defective materials, equipment, workmanship 
and installation that develops within the guarantee period, 
promptly and to Iowa DOT's satisfaction and correct damage 
caused in making necessary repairs and replacements, 
including all other damage done to areas, materials, and other 
systems resulting from the failure or defect, under guarantee by 
and at the expense of the Contractor. 

b. Replace material or equipment that requires excessive service 
during guarantee period, as defined and as directed by the Iowa 
DOT. 

c. Make all service calls, replacements, repairs and adjustments 
during the guarantee period without cost to the Iowa DOT.  

 
3.7.3 Workmanship 

Work shall be performed in best, most workmanlike manner by mechanics, 
Contractor personnel.  Installation shall be made by the manufacturer or their 
authorized installer where specified.  Unsatisfactory work shall be replaced at 
Contractor's expense. 

 
 
 



  

 
3.7.4  Shop Drawings and Samples   

Shop drawings, specification data, and samples shall be submitted to the 
Iowa DOT for approval and/or selection prior to the placing of orders for any 
equipment and materials. 
• Shop Drawings:  Submit details of materials, systems and equipment to 

the Iowa DOT for review.  The Contractor shall provide  one (1) electronic 
copies of each shop drawing for all systems and equipment as indicated in 
each Division of the specifications: (Note: Submission of Shop Drawings 
not in binders, but in loose sheet form, may be considered cause for 
rejection with resubmission in proper form required). 

• Product Data:  Submit manufacturer's product data to the Iowa DOT for 
approval, consisting of complete specifications, test report data, 
installation instructions, and other pertinent technical data required to 
complete product. 

a.  Intent of Shop Drawings and Product Data review is to check for 
capacity, rating and certain construction features.  Ensure that  
work meets requirements of Contract Documents regarding 
information that pertains to fabrication processes or means, 
methods, techniques, sequences and procedures of 
construction, and for coordination of  work of this and other 
Sections.  

b. Perform work in accordance with submittals marked "No 
Exception Taken" to extent that they agree with Contract 
Documents.  Submittal review shall not diminish responsibility 
under this Contract for dimensional coordination, quantities, 
installation, wiring, supports, access, service and errors, nor for 
deviations from requirements of Contract Documents.  
Requirements of Contract Documents are not limited, waived, 
nor superseded by Shop Drawing Review. 

c Submittals of various systems shall indicate equipment supplier 
used and that all equipment of particular system is being 
furnished by same supplier.  Supplier shall be qualified to 
supervise installation, connection and testing of system and 
have competent maintenance service for respective systems. 

d. Shop Drawings and samples will be reviewed with reasonable 
promptness and will be stamped indicating appropriate action as 
follows: 
1) "No Exception Taken" means that fabrication, 

manufacture, or construction may proceed providing 
submittal complies with Contract Documents. 

2) "Make Corrections Noted" means that fabrication, 
manufacture, or construction may proceed providing 
submittal complies with Engineer's notation and Contract 
Documents.  If, for any reason, notations cannot be 
complied with, resubmit as described for submittals 
stamped "Reject". 

3) "Revise and Resubmit" means submittal information is 
incomplete or ambiguous and therefore clarification or 
additional information is required to ascertain compliance 
with the contract documents, and that fabrication, 
manufacture or construction shall not proceed.  Provide 



  

additional data required by the contract documents and 
resubmit. 

4) "Reject" means that submittal does not comply with 
Contract Documents and that fabrication, manufacture, or 
construction shall not proceed.  Resubmit in accordance 
with requirements of Contract Documents. 

3.7.5  Use of Premises 
• All Contractors shall confine all apparatus, storage of materials and 

construction to areas as directed by the Iowa DOT and shall not encumber 
the premises with materials. 

• Notwithstanding any approvals or instructions which must be obtained by 
the Contractors from the Iowa DOT in connection with use of premises, 
the responsibility for the safe working conditions at the site shall remain 
that of the Contractors. 

 
3.7.6  Cutting and Patching 

Similarly, each Contractor shall perform all necessary patching that result 
from cutting of holes. The Prime Contractor shall resolve any conflict between 
trades, and it will be the Contractor's responsibility to see all patches are 
made. Any and all through-wall penetration requiring structural modifications 
and or structural members shall be provided by the Prime Contractor.  

  
3.7.7   Clean-Up 

Throughout the period of construction, the Contractor shall clean up all work 
and yard areas and keep the area reasonably free of debris, etc., as required 
for proper protection of the work.  Prior to final acceptance, the Contractor 
shall remove all debris, tools and equipment from the project site. 

 
 3.7.8 Inspection and Supervision 

• All work shall be according to the approved design and shall be under the 
direct supervision of the Iowa DOT. 

• Periodic site inspections will be carried on by the Iowa DOT with the 
Contractor to ensure coordination of the project. 

• The Iowa DOT will provide a list of items requiring inspection prior to or 
during installation. The Contractor is to give the Iowa DOT notice no less 
than 24 hours in advance of installation. 

• The Iowa DOT contact after the contract award shall be: Ashley Smelser 
 and final inspection by the State Fire Marshall    

 
3.7.9 Contractors Construction Schedule 

The Successful Bidder will, at the pre-construction meeting, submit a detailed 
construction schedule including dates of commencement and completion on 
each phase of the proposed construction.  Upon acceptance of the schedule, 
the Contractor will be expected to adhere to these dates as proposed.  
 

3.7.10 Verifying Work of Other Contractors 
• When a Contractor's work depends on proper execution of work by other 

contractors, such Contractor shall promptly report to the Iowa DOT project 
lead any defects in such work and/or discrepancies between executed 
work plans, drawings or specifications. 

 
 



  

 
• Contractors shall employ such methods and means in carrying out work 

as will not cause interruption or interference with any other Contractor.  
General Contractors shall give other Contractors sufficient notice to permit 
installation of sleeves, piping, conduit, and other items, prior to placing 
concrete or laying masonry.  Any Contractor failing to comply with above 
shall be responsible for expense caused by such failure. 

 
3.8 Sub-Contractors 

• Specific attention shall be given by the Contractor to Article 5 of the A.I.A.  
Document A-201, "The General Conditions of the Contract for 
Construction". 

• The Successful Bidder for the project shall furnish the Iowa DOT with a 
complete list of subcontractors, schedule of values, and major material 
suppliers at the pre-construction meeting.  

• The Iowa DOT shall approve and maintain the list of subcontractors and 
major suppliers and issue a general approval of same after official award 
of the contract, subject to the specific requirements of the Plans, 
Specifications and the "General Conditions of the Contract, and of these 
supplementary Conditions," “ Special Provisions,” and elsewhere with 
contract documents, as applicable.  Deviations from the list of 
subcontractors and material suppliers shall be made only with the specific 
approval of, or at the request of the Iowa DOT. 

  
3.9  Protection of Persons and Property 
 

3.9.1 Safety and Health Regulations 
The Contractor, serving in the role of the employer for the project, shall 
exercise at all times the protection of all persons and property.  Contractor 
shall comply with all requirements of the Occupational Safety and Health Act 
of 1970, Iowa Bureau of Labor and all applicable state and municipal laws, as 
well as building and construction codes.  It is the Contractor's responsibility to 
enforce all regulations that apply to these projects. 

 
3.9.2 Protection of Site 

The Contractor shall furnish all permanent and temporary guards, signs, 
fencing, shoring, and underpinning and other protection necessary in the 
performance of the contract and for the necessary protection of all public and 
private property and shall be responsible for any damage caused by failure to 
comply with this requirement. 
• After building operations are completed, the Contractor shall replace or 

satisfactorily repair all damaged walks or pavements which shall have 
become damaged due to operations of these projects. 

• The Contractor shall take care of all underground pipes, conduits, etc., 
encountered in the excavations, and protect same from damage until such 
time as they can be permanently disposed of.  

• The Contractor shall continuously maintain adequate protection of all work 
from damage and shall protect the Owner's property and adjacent property 
from damage arising in connection with this contract. 

 
 
 



  

 
3.10 Miscellaneous Provisions 
 

3.10.1 Iowa State Building Code 
• All construction under this section shall conform to the requirements of the 

Iowa State Building Code.  The provisions of the Iowa State Building Code 
will be strictly adhered to, and will take precedence over any local 
Governmental Body Regulations.  Work not regulated by the Iowa State 
Building Code shall be performed in accordance with local Governmental 
Body Regulations.   

3.10.2 Discriminatory Practices 
• All Contractors or subcontractors working under the terms of these 

projects are prohibited from engaging in discriminatory employment 
practices as forbidden by the Iowa Civil Rights Act of 1965.  These 
provisions shall be fully enforced, as directed through Executive Order 
Number 34 dated July 22, 1988.  Any breach of the provisions contained 
in the Iowa Civil Rights Acts of 1965 shall be regarded as a material 
breach of contract. 
 

• Bidder agrees that if awarded a contract to construct and/or remodel any 
portion of the project described in these Specifications, neither the 
Contractor nor any subcontractors will engage in any discriminatory 
employment practices based on race, color, creed, religion of natural 
origin and that they will in all contracts comply with all statutes of the State 
of Iowa against discrimination.  Failure to do so could be deemed a 
material breach of contract. 

 
3.11 Contractors Responsibilities 
 
 3.11.1 Conditions of Work 

Bidders must inform themselves fully of the conditions relating to the 
construction of the project and the employment of labor thereon.  Failure to do 
so will not relieve successful bidders of their obligation to furnish all material 
and labor necessary to carry out the provisions of this contract.  Insofar as 
possible, the Contractor, in carrying out the work, must employ such methods 
or means as will not cause any interruption of, or interference with the work of 
any other Contractor. 

 
3.9.2 Obligation 

At the time of the bid opening, each bidder will be presumed to have read 
and become thoroughly familiar with the drawings, specifications, and other 
contract documents, including all addenda. 

Bidders are responsible for the proper submission of bids. Omissions by a 
bidder to examine a form, instrument, or document shall in no way relieve 
that bidder from any obligations in respect to their bid. 

 
 
 
 
 



  

 
3.12 Bid Proposal Documents 
 

3.12.1 Plans and Specifications 
Electronic Plans and specifications are available on the Iowa DOT’s website, 
www.iowadot.gov/purchasing. The Bidder is responsible for all copies of 
plans and specifications necessary for the execution of the work. In the event 
of a conflict between the specifications and the drawings, the specifications 
shall take precedence. 

 
 3.12.2 Materials and Equipment 

Manufacturers and products, in addition to those specifically listed, may be 
acceptable when it is proven to the satisfaction of the Iowa DOT that: 
A. The level of quality proposed is equal to or better than that of the 

referenced manufacturer/Bidder’s quality. 
B. The technical characteristics of the proposed product meet or exceed the 

requirements of the drawings and specifications. 
C. The use of the materials or equipment does not require major revisions of 

the drawings and specifications to permit their use. 
• Any additional cost in other work incurred as a result of these 

approvals shall be borne by the Contractor, including all costs for 
modifying other related materials/systems and the cost of any 
additional engineering or design fees required to accommodate the 
substitution/approval. 

• Contractors must be confident that a proposed product or material 
meets or exceeds the requirements shown on the drawings and 
specifications.  It will be the responsibility of the Contractor to verify 
and demonstrate that a proposed product meets or exceed the 
drawings and specifications at time of shop drawing reviews.  If a 
proposed product or material is determined to be technically 
unacceptable as judged by the Iowa DOT, the Contractor shall be 
required to supply products or materials that meet the requirements 
required to supply products or materials that meet the requirements 
stated in the drawings and specifications at no cost increase to the 
Iowa DOT. Under no circumstances will the Iowa DOT be required to 
prove that proposed substitutions is not equal to the project 
requirements. The decision of the Iowa DOT on all requested 
proposals/substitutions is final. 

 
3.12.3.1 Alternates or Exceptions- alternates or exceptions must be evaluated 

prior to the letting date listed in this proposal.  
 
3.12.3.1 Substitutions will be review until 7 days before bid date.. 

 
 

 
 
 
 
 
 
 

http://www.iowadot.gov/purchasing


  

 
Section 4 Contract Terms & Conditions 

 
4.1 Contract Award 

 
It is the intent of the Iowa DOT to award the contract to the responsible bidder 
whose submitted quotation is the most advantageous to the Iowa DOT, cost and 
other factors considered. Other factors include, but are not limited to: meeting or 
exceeding mandatory requirements, proposed staffing, and meeting required time 
schedule. 

 
Bid price will include all requirements listed in Section 3 to complete this proposed 
project. The Prime Contractor shall be responsible for taking all sub-bids and for all 
coordination between trades. 

 
A "Prime" contract shall be awarded for each project for all work shown on the 
Drawings and described in the Specifications including Site work, General 
construction, Demolition, Plumbing, Mechanical, Energy management and control 
and Electrical work.  The Prime Contractor shall be responsible for taking all sub-
bids and for all coordination between trades. 

 
Protests of award recommendations shall be made in accordance with Paragraph 
761--20.4(6)"e", Iowa Administrative Code. 
 

4.2 Contract Period 
See Bid Proposal timeline for dates. The date of completion shall be stated in 
calendar days on the Bidder’s Bid Response, and if necessary, adjusted by mutual 
agreement between the Iowa DOT and successful bidder prior to executing the 
contract documents.  

 
The Iowa DOT realizes that deliveries and site conditions have a definite bearing on 
the completion date.  The Iowa DOT will demand diligence in the prosecution of the 
work, but with good cause and satisfactory past performance by the Contractor, the 
Iowa DOT may revise the completion date to another mutually-acceptable date, 
when requested in writing and in good faith by the Contractor. 

 
4.3     Liquidated Damages 

Time is an essential component of the contract, and it is important that the work be 
to completed on the or before the dates listed on the Procurement Timetable. 
For each calendar day that any work shall remain uncompleted beyond the 
substantial completion date and beyond the final completion date or any extension 
granted under Extension of Contract Period, the amount per calendar day specified 
in the Bid Response cover page will be assessed, not as a penalty but as 
predetermined and agreed upon liquidated damages.  If work remains uncompleted 
on more than one portion for which calendar days and liquidated damages have 
been specified, the liquidated damages assessed will be the total of the damages 
per day listed for each uncompleted portion.  The Iowa DOT shall prepare and 
forward to the Contractor an invoice or credit change order for such liquidated 
damages.  The final payment shall be withheld until payment of the invoice has been 
made or the credit change order has been agreed upon. 

 
 



  

 Assessment of liquidated damages will be based only on the number of calendar 
days required to complete the contract beyond the contract completion date, plus 
authorized extensions. 

 
 The provision for the assessment of liquidated damages for failure to complete work 

within the contract period does not constitute a waiver of the Iowa DOT’s right to 
collect any additional damages other than time delays, which the Iowa DOT may 
sustain by the failure of the Contractor to carry out the terms of the contract. 

 
4.4 Immunity of Iowa Department of Transportation 

The Contractor shall defend, indemnify and hold harmless the Iowa DOT and its 
officials and employees from liability arising out of or resulting from the Contractor's 
activities at the designated work site, its performance or attempted performance of 
the contract, as well as the Contractor's activities with Sub-Contractors and all other 
third parties. 

 
4.5 Payments and Completion of Contract 
 

4.5.1 Payments on contract will be made monthly by means of state warrants to the 
extent of ninety-five percent (95%) of the value of work performed, including 
acceptable material stored at the building site, as determined by the 
Contractor as governed by the Iowa DOT Standard Specifications for 
Highway and Bridges Construction, Series 2012 and General Supplemental 
Specifications. 1109.05 C1 for the purpose of this bid opportunity 5% 
retainage will be withheld. 

 
4.5.2 At the Pre-Construction Conference, the contractor shall submit a schedule of 

values of the various parts of the work, aggregating the total sum of the 
contract, made out in such form as the Iowa DOT may direct and, if required, 
supported by evidence as to its correctness.  This schedule, when approved 
by the Iowa DOT, shall be used as a basis for requests for payment. 

 
4.5.3 Final payment shall be authorized not later than thirty (30) days following the 

completion and final acceptance of the contract, provided that the provisions 
herein and all other contract requirements have been fulfilled, accepted and 
approved, where no claims have been filed or following adjudication or 
release of claims as provided in Chapter 573 of the Code of Iowa. 

 
4.5.4 No notification of payment being processed, no payment made to the 

Contractor, no partial payment, nor the entire use or occupancy of the work 
by the Iowa DOT shall be held to constitute an acceptance, in whole or in 
part, by the Iowa DOT prior to making the final payment and acceptance in 
full completion of the contract. 

  



  

 
4.6     Insurance Requirements 

Contractor’s Insurance 
 

• It shall be the Contractor's responsibility to have liability insurance covering all 
of the project operations incident to contract completion and the Contractor(s) 
must have on file with the Contracting Authority a current "Certificate of 
Insurance" prior to award of contract. The certificate shall identify the 
insurance company firm name and address, contractor firm name, policy 
period, type of policy, limits of coverage, and scope of work covered (single 
contract or statewide). This requirement shall apply with equal force, whether 
the work is performed by persons employed directly by the Contractor(s) 
including a subcontractor, persons employed by a subcontractor(s), or by an 
independent contractor(s). 

 
• In addition to the above, the Iowa DOT shall be included as an insured party, 

or a separate owner's protective policy shall be filed showing the Iowa DOT 
as an insured party. 

 
• The liability insurance shall be written by an insurance company (or 

companies) qualified to do business in Iowa. For independent contractors 
engaged solely in the transportation of materials, the minimum coverage 
provided by such insurance shall be not less than that required by Chapter 
325A, Code of Iowa, for such truck operators or contract carriers as defined 
therein. For all other contractors, subcontractors, independent contractors, 
and the Contracting Authority, the minimum coverage by such insurance shall 
be as follows:  

 
• Commercial General Liability including Contractual Liability; 
• Contingent Liability; Explosion, Collapse and Underground 

Drainage 
• Damage; Occurrence Basis Bodily Injury: Broad Form Personal 

Injury; Broad Form Property Damage. 
 

Bodily Injury 
 

The contractor will purchase and maintain throughout the term of this 
contract the       follow minimum limits and coverage:   
• Each person   $750,000 
• Each accident/occurrence $750,000 
• Workers Compensation $750,000 
• Statutory Limits  $750,000 
• Employer's liability    $750,000 
• Occupation Disease  $750,000 

 
 

Operations 
 

• Property Damage  $250,000 each occurrence 
 



  

 
Builders Risk Insurance 

 
• Each Contractor holding a valid contract with the Iowa DOT shall 

furnish and pay for builder’s risk insurance, providing coverage for at 
least the following losses: fire, extended coverage, vandalism and 
malicious damage to materials incorporated in the project, and 
materials purchased to be incorporated in the project, either stored on 
or off the permanent job site.  If this insurance coverage is not 
provided, the Contractor shall assume all responsibility for the perils 
outlined above which may occur prior to project completion and 
acceptance. 

• Failure on the part of the Contractor(s) to comply with the requirements 
of this Article will be considered sufficient cause to suspend the work, 
withhold estimates, and to deny the Contractor(s) any further contract 
awards, as provided in Article 1103.01. 

• The Contractor(s) shall require all subcontractor(s) meet the above 
insurance requirements. 

 
The Certificate of Insurance must include the following 

• Iowa Department of Transportation must be listed as an additional  
insured 

• Proposal Number 
• Proposal Description 
• Letting Date   
• Contract Period 

 
4.7 Public Contract Termination 

The provisions of Iowa law as contained in Chapter 573A of the Code of Iowa, an 
Act to provide for termination of contracts for the construction of public 
improvements when construction or work thereon is stopped because of national 
emergency, shall apply to and be a part of this Contract, and shall be binding upon 
all parties hereto, including sub-contractors and sureties upon any bond given or 
filed in connection herewith. 
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SECTION 00 0105 

CERTIFICATIONS PAGE 

STATE OF IOWA 
    

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

I hereby certify that this engineering document was prepared 
by me or under my direct personal supervision and that I am a 
duly licensed Professional Engineer under the laws of the 
State of Iowa. 
 
__________________________________  _______ 
Signature                                                      Date 
Printed or typed name: Norman Sutton 
License Number: 16719 
My license renewal date is: 12/31/2016 
Pages, Sheets, or Divisions covered by this Seal: Divisions 26 
and 28 
 
 
 
  

 

END OF CERTIFICATIONS PAGE 
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SECTION 01 1000
SUMMARY

PART 1  GENERAL
1.01 PROJECT

A. Project Name:  Ames Complex Fire Alarm System Replacement
B. Owner's Name:  Iowa Department of Transportation.
C. The Project consists of the replacement of fire alarm and notification system.

1.02 CONTRACT DESCRIPTION
A. Contract Type: A single prime contract based on a Stipulated Price.

1.03 DESCRIPTION OF ALTERATIONS WORK
A. Scope of demolition and removal work is shown on drawings and specified in Section 02 4100.
B. Fire Alarm:  Replace existing system with new construction, keeping existing in operation until

ready for changeover.
1. Owner to coordinate any work with the current provider needed to reprogram the existing

system while the new equipment is being installed.
1.04 OWNER OCCUPANCY

A. Owner intends to continue to occupy all portions of the existing building during the entire
construction period.

B. Cooperate with Owner to minimize conflict and to facilitate Owner's operations.
C. Schedule the Work to accommodate Owner occupancy.

1.05 CONTRACTOR USE OF SITE AND PREMISES
A. Arrange use of site and premises to allow:

1. Owner occupancy.
2. Use of site and premises by the public.

B. Provide access to and from site as required by law and by Owner:
1. Emergency Building Exits During Construction:  Keep all exits required by code open

during construction period; provide temporary exit signs if exit routes are temporarily
altered.

2. Do not obstruct roadways, sidewalks, or other public ways without permit.
PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 01 2000
PRICE AND PAYMENT PROCEDURES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Procedures for preparation and submittal of applications for progress payments.
B. Documentation of changes in Contract Price and Contract Time.
C. Change procedures.
D. Correlation of Contractor submittals based on changes.
E. Procedures for preparation and submittal of application for final payment.

1.02 RELATED REQUIREMENTS
A. Section 01 2100 - Allowances:  Payment procedures relating to allowances.

1.03 SCHEDULE OF VALUES
A. Form to be used:  AIA G702 - Application and Certificate of Payment, AIA G703 - Continuation

Sheet.
B. Forms filled out by hand will not be accepted.
C. Submit Schedule of Values in duplicate within 15 days after date of Owner-Contractor

Agreement.
D. Format:  Utilize the Table of Contents of this Project Manual. Identify each line item with number

and title of the specification Section.  Identify site mobilization, bonds and insurance, and
General Requirements as separate line items for each structure.

E. Include separately from each line item, a direct proportional amount of Contractor's overhead
and profit.

F. Revise schedule to list approved Change Orders, with each Application For Payment.
1.04 APPLICATIONS FOR PROGRESS PAYMENTS

A. Payment Period:  Submit at intervals stipulated in the Agreement.
B. Form to be used:  AIA G702 and G703.

1. Application for payment must be accompanied by updated schedule.
C. Forms filled out by hand will not be accepted.
D. For each item, provide a column for listing each of the following:

1. Item Number.
2. Description of work.
3. Scheduled Values.
4. Previous Applications.
5. Work in Place and Stored Materials under this Application.
6. Authorized Change Orders.
7. Total Completed and Stored to Date of Application.
8. Percentage of Completion.
9. Balance to Finish.
10. Retainage.

E. Execute certification by signature of authorized officer.
F. Use data from approved Schedule of Values.  Provide dollar value in each column for each line

item for portion of work performed and for stored products.
G. Submit three original copies of each Application for Payment.
H. Include the following with the application:

1. Construction progress schedule, revised and current as specified in Section 01 3000.
2. Updated Submittal Log.



BG-9A10(034)--80-85 / Ames
Complex Fire Alarm System
Replacement

01 2000 - 2 PRICE AND PAYMENT
PROCEDURES

3. Progress meeting minutes.
I. When Project Manager requires substantiating information, submit data justifying dollar

amounts in question.  Provide one copy of data with cover letter for each copy of submittal.
Show application number and date, and line item by number and description.

1.05 MODIFICATION PROCEDURES
A. For minor changes not involving an adjustment to the Contract Price or Contract Time, Project

Manager will issue instructions directly to Contractor.
B. For other required changes, Project Manager will issue an AIA Document G701 change order

document signed by Owner instructing Contractor to proceed with the change, for subsequent
inclusion in a Change Order.
1. The document will describe the required changes and will designate method of

determining any change in Contract Price or Contract Time.
2. Promptly execute the change.

C. For changes for which advance pricing is desired, Project Manager will issue an AIA Document
G709 work change proposal request that includes a detailed description of a proposed change
with supplementary or revised drawings and specifications, a change in Contract Time for
executing the change with a stipulation of any overtime work required and the period of time
during which the requested price will be considered valid.  Contractor shall prepare and submit
a fixed price quotation within 14 days.

D. Contractor may propose a change by submitting a request for change to Project Manager,
describing the proposed change and its full effect on the Work, with a statement describing the
reason for the change, and the effect on the Contract Price and Contract Time with full
documentation and a statement describing the effect on Work by separate or other contractors. 
Document any requested substitutions in accordance with Section 01 6000.

E. Computation of Change in Contract Amount:  As specified in the Agreement and Conditions of
the Contract.
1. For change requested by Contractor, the amount will be based on the Contractor's request

for a Change Order as approved by Project Manager.
2. For change ordered by Project Manager without a quotation from Contractor, the amount

will be determined by Project Manager based on the Contractor's substantiation of costs
as specified for Time and Material work.

F. Substantiation of Costs:  Provide full information required for evaluation.
1. On request, provide the following data:

a. Quantities of products, labor, and equipment.
b. Overhead and profit.

1) Profit and overhead not to exceed 15 percent total between General Contractor
and Sub Contractor.

2. For Time and Material work, submit itemized account and supporting data after completion
of change, within time limits indicated in the Conditions of the Contract.

G. Execution of Change Orders:  Project Manager will issue Change Orders for signatures of
parties as provided in the Conditions of the Contract.

H. After execution of Change Order, promptly revise Schedule of Values and Application for
Payment forms to record each authorized Change Order as a separate line item and adjust the
Contract Price.

I. Promptly revise progress schedules to reflect any change in Contract Time, revise
sub-schedules to adjust times for other items of work affected by the change, and resubmit.

1.06 APPLICATION FOR FINAL PAYMENT
A. Prepare Application for Final Payment as specified for progress payments, identifying total

adjusted Contract Price, previous payments, and sum remaining due.
B. Application for Final Payment will not be considered until the following have been accomplished:

1. All closeout procedures specified in Section 01 7000.
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2. All punch list items have been completed.
PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 01 3000
ADMINISTRATIVE REQUIREMENTS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Preconstruction meeting.
B. Progress meetings.
C. Special procedures.
D. Construction progress schedule.
E. Coordination drawings.
F. Submittals for review and for information.
G. Number of copies of submittals.
H. Submittal procedures.

1.02 RELATED REQUIREMENTS
A. Section 01 7000 - Execution and Closeout Requirements:  Additional coordination requirements.
B. Section 01 7800 - Closeout Submittals:  Project record documents, construction progress

schedules, closeout submittals.
1.03 PROJECT COORDINATION

A. Project Coordinator:  Project Manager.
B. Cooperate with the Project Coordinator in allocation of mobilization areas of site; for field offices

and sheds, for vehicular access, traffic, and parking facilities.
C. During construction, coordinate use of site and facilities through the Project Coordinator.
D. Comply with Project Coordinator's procedures for intra-project communications; submittals,

reports and records, schedules, coordination drawings, and recommendations; and resolution of
ambiguities and conflicts.

E. Comply with instructions of the Project Coordinator for use of temporary utilities and
construction facilities.

F. Coordinate field engineering and layout work under instructions of the Project Coordinator.
G. Make the following types of submittals to Project Manager through the Project Coordinator:

1. Requests for interpretation.
2. Requests for substitution.
3. Shop drawings, product data, and samples.
4. Test and inspection reports.
5. Design data.
6. Manufacturer's instructions and field reports.
7. Applications for payment and change order requests.
8. Progress schedules.
9. Coordination drawings.
10. Correction Punch List and Final Correction Punch List for Substantial Completion.
11. Closeout submittals.

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION
3.01 PRECONSTRUCTION MEETING

A. Owner will schedule a meeting after Notice of Award.
B. Project Coordinator will schedule a meeting after Notice of Award.
C. Attendance Required:

1. Owner.
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2. Project Manager/Engineer.
3. General Contractor.
4. All major Sub-Contractors.

D. Agenda:
1. Review Owner-Contractor Agreement and contract conditions.
2. Submission of executed bonds and insurance certificates.
3. Distribution of Contract Documents.
4. Review list of Subcontractors, list of Products, schedule of values, and progress schedule.
5. Designation of personnel representing the parties to Contract, Owner and Project

Manager.
6. Designation of personnel representing the parties to Contract, Owner and Project

Manager/Engineer.
7. Review procedures and processing of field decisions, submittals, substitutions,

applications for payments, proposal request, Change Orders, and Contract closeout
procedures.

8. Coordinate commencement of construction.
9. Use of premises by Owner and Contractor.
10. Construction facilities and controls provided by Owner.
11. Temporary utilities provided by Contractor.
12. Security and housekeeping procedures.
13. Procedures for testing.
14. Procedures for maintaining record documents.
15. Requirements for start-up of equipment.
16. Inspection and acceptance of equipment put into service during construction period.
17. Scheduling.

E. Record minutes and distribute copies within two days after meeting to participants, with two
copies to Project Manager, Owner, participants, and those affected by decisions made.

3.02 PROGRESS MEETINGS
A. Project Coordinator will make arrangements for meetings, prepare agenda with copies for

participants, preside at meetings.
B. General Contractor will make arrangements for meetings, prepare agenda with copies for

participants, preside at meetings.
C. Attendance Required:  Job superintendent, major Subcontractors and suppliers, Owner, Project

Manager/Engineer, as appropriate to agenda topics for each meeting.
D. Agenda:

1. Review minutes of previous meetings.
2. Review of Work progress.
3. Field observations, problems, and decisions.
4. Identification of problems that impede, or will impede, planned progress.
5. Review of submittals schedule and status of submittals.
6. Review of off-site fabrication and delivery schedules.
7. Maintenance of progress schedule.
8. Corrective measures to regain projected schedules.
9. Planned progress during succeeding work period.
10. Coordination of projected progress.
11. Status of Proposal Requests, Change Orders, Architect's Supplemental Instructions and

Requests For Information.  Maintenance of quality and work standards.
12. Effect of proposed changes on progress schedule and coordination.
13. Other business relating to Work.

E. General Contractor will record minutes and distribute copies to participants and those affected
by decisions made within (5) five days of progress meeting.  The distribution will be made
electronically unless requested otherwise. 
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3.03 CONSTRUCTION PROGRESS SCHEDULE
A. If preliminary schedule requires revision after review, submit revised schedule within 10 days.
B. Within 20 days after review of preliminary schedule, submit draft of proposed complete

schedule for review.
1. Include written certification that major contractors have reviewed and accepted proposed

schedule.
C. Within 10 days after joint review, submit complete schedule.
D. Submit updated schedule with each Application for Payment.

3.04 COORDINATION DRAWINGS
A. Provide information required by Project Coordinator for preparation of coordination drawings.
B. Review drawings prior to submission to Project Manager.

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

1. Product data.
2. Shop drawings.
3. Samples for selection.
4. Samples for verification.

B. Submit to Project Manager for review for the limited purpose of checking for conformance with
information given and the design concept expressed in the contract documents.

C. Samples will be reviewed only for aesthetic, color, or finish selection.
D. After review, provide copies and distribute in accordance with SUBMITTAL PROCEDURES

article below and for record documents purposes described in Section 01 7800 - Closeout
Submittals.

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

1. Design data.
2. Certificates.
3. Test reports.
4. Inspection reports.
5. Manufacturer's instructions.
6. Manufacturer's field reports.
7. Other types indicated.

B. Submit for Project Manager's knowledge as contract administrator or for Owner.  No action will
be taken.

3.07 NUMBER OF COPIES OF SUBMITTALS
A. Electronic Documents:  Submit one electronic copy in PDF format; an electronically-marked up

file will be returned.  Create PDFs at native size and right-side up; illegible files will be rejected.
B. Documents for Information:  Submit one copy electronically.
C. Samples:  Submit the number specified in individual specification sections; one of which will be

retained by Project Manager.
1. After review, produce duplicates.
2. Retained samples will not be returned to Contractor unless specifically so stated.

3.08 SUBMITTAL PROCEDURES
A. Shop Drawing Procedures:

1. Prepare accurate, drawn-to-scale, original shop drawing documentation by  interpreting the
Contract Documents and coordinating related Work.

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



BG-9A10(034)--80-85 / Ames
Complex Fire Alarm System
Replacement

01 3000 - 4 ADMINISTRATIVE
REQUIREMENTS

B. Transmit each submittal with a copy of approved submittal form.
C. Transmit each submittal with standard company cover sheet.
D. Sequentially number the transmittal form.  Revise submittals with original number and a

sequential alphabetic suffix.
E. Identify Project, Contractor, Subcontractor or supplier; pertinent drawing and detail number, and

specification section number, as appropriate on each copy.
F. Apply Contractor's stamp, signed or initialed certifying that review, approval, verification of

Products required, field dimensions, adjacent construction Work, and coordination of
information is in accordance with the requirements of the Work and Contract Documents.

G. Deliver submittals to Owner in electronic format only.
1. Only physical samples to be submitted to Owner's address.

H. Schedule submittals to expedite the Project, and coordinate submission of related items.
I. For each submittal for review, allow 15 days excluding delivery time to and from the Contractor.
J. Identify variations from Contract Documents and Product or system limitations that may be

detrimental to successful performance of the completed Work.
K. Provide space for Contractor and Project Manager review stamps.
L. When revised for resubmission, identify all changes made since previous submission.
M. Distribute reviewed submittals as appropriate.  Instruct parties to promptly report any inability to

comply with requirements.
N. Submittals not requested will not be recognized or processed.

END OF SECTION
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SECTION 01 3216
CONSTRUCTION PROGRESS SCHEDULE

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Construction progress schedule, with network analysis diagrams and reports.
1.02 RELATED SECTIONS

A. Section 01 1000 - Summary:  Work sequence.
1.03 REFERENCES

A. AGC (CPSM) - Construction Planning and Scheduling Manual; Associated General Contractors
of America; 2004.

B. M-H (CPM) - CPM in Construction Management - Project Management with CPM, O'Brien,
McGraw-Hill Book Company; 2006.

1.04 SUBMITTALS
A. Within 10 days after date of Agreement, submit preliminary schedule defining planned

operations for the first 60 days of Work, with a general outline for remainder of Work.
B. Submit updated schedule with each Application for Payment.
C. Submit under transmittal letter form specified in Section 01 3000 - Administrative Requirements.

1.05 QUALITY ASSURANCE
A. Scheduler:  Contractor's personnel or specialist Consultant specializing in CPM scheduling with

one years minimum experience in scheduling construction work of a complexity comparable to
this Project, and having use of computer facilities capable of delivering a detailed graphic
printout within 48 hours of request.

1.06 SCHEDULE FORMAT
A. Listings:  In chronological order according to the start date for each activity.  Identify each

activity with the applicable specification section number.
PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION
3.01 CONTENT

A. Show complete sequence of construction by activity, with dates for beginning and completion of
each element of construction.

B. Identify each item by specification section number.
C. Show accumulated percentage of completion of each item, and total percentage of Work

completed, as of the first day of each month.
D. Provide legend for symbols and abbreviations used.

3.02 NETWORK ANALYSIS
A. Prepare network analysis diagrams and supporting mathematical analyses using the Critical

Path Method.
B. Illustrate order and interdependence of activities and sequence of work; how start of a given

activity depends on completion of preceding activities, and how completion of the activity may
restrain start of subsequent activities.

C. Mathematical Analysis:  Tabulate each activity of detailed network diagrams, using calendar
dates, and identify for each activity:
1. Preceding and following event numbers.
2. Activity description.
3. Estimated duration of activity, in maximum 15 day intervals.
4. Earliest start date.
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5. Earliest finish date.
6. Actual start date.
7. Actual finish date.
8. Latest start date.
9. Latest finish date.
10. Total and free float; float time shall accrue to Owner and to Owner's benefit.
11. Monetary value of activity, keyed to Schedule of Values.
12. Percentage of activity completed.
13. Responsibility.

D. Analysis Program:  Capable of compiling monetary value of completed and partially completed
activities, accepting revised completion dates, and recomputation of all dates and float.

E. Required Reports:  List activities in sorts or groups:
1. By preceding work item or event number from lowest to highest.
2. By amount of float, then in order of early start.

3.03 REVIEW AND EVALUATION OF SCHEDULE
A. Participate in joint review and evaluation of schedule with Project Manager at each submittal.
B. Evaluate project status to determine work behind schedule and work ahead of schedule.
C. After review, revise as necessary as result of review, and resubmit within 10 days.

3.04 UPDATING SCHEDULE
A. Maintain schedules to record actual start and finish dates of completed activities.
B. Indicate progress of each activity to date of revision, with projected completion date of each

activity. 
C. Annotate diagrams to graphically depict current status of Work.
D. Identify activities modified since previous submittal, major changes in Work, and other

identifiable changes.
E. Indicate changes required to maintain Date of Substantial Completion.
F. Submit reports required to support recommended changes.

3.05 DISTRIBUTION OF SCHEDULE
A. Distribute copies of updated schedules to Contractor's project site file, to Subcontractors,

suppliers, Project Manager, Owner, and other concerned parties.
B. Instruct recipients to promptly report, in writing, problems anticipated by projections shown in

schedules.
END OF SECTION



BG-9A10(034)--80-85 / Ames
Complex Fire Alarm System
Replacement

01 4000 - 1 QUALITY REQUIREMENTS

SECTION 01 4000
QUALITY REQUIREMENTS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. References and standards.
B. Quality assurance submittals.
C. Control of installation.
D. Tolerances.
E. Testing and inspection services.
F. Manufacturers' field services.

1.02 RELATED REQUIREMENTS
A. Section 01 2100 - Allowances:  Allowance for payment of testing services.
B. Section 01 3000 - Administrative Requirements:  Submittal procedures.
C. Section 01 6000 - Product Requirements:  Requirements for material and product quality.

1.03 REFERENCE STANDARDS
A. ASTM C1021 - Standard Practice for Laboratories Engaged in Testing of Building Sealants;

2008 (Reapproved 2014).
B. ASTM E329 - Standard Specification for Agencies Engaged in Construction Inspection, Testing,

or Special Inspection; 2014a.
C. IAS AC89 - Accreditation Criteria for Testing Laboratories; 2010.

1.04 SUBMITTALS
A. Testing Agency Qualifications:

1. Prior to start of Work, submit agency name, address, and telephone number, and names
of full time registered Engineer and responsible officer.

2. Submit copy of report of laboratory facilities inspection made by NIST Construction
Materials Reference Laboratory during most recent inspection, with memorandum of
remedies of any deficiencies reported by the inspection.

3. Qualification Statement:  Provide documentation showing testing laboratory is accredited
under IAS AC89.

B. Design Data:  Submit for Project Manager's knowledge as contract administrator for the limited
purpose of assessing conformance with information given and the design concept expressed in
the contract documents, or for Owner's information.

C. Test Reports:  After each test/inspection, promptly submit two copies of report to Project
Manager and to Contractor.
1. Include:

a. Date issued.
b. Project title and number.
c. Name of inspector.
d. Date and time of sampling or inspection.
e. Identification of product and specifications section.
f. Location in the Project.
g. Type of test/inspection.
h. Date of test/inspection.
i. Results of test/inspection.
j. Conformance with Contract Documents.
k. When requested by Project Manager, provide interpretation of results.
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D. Certificates:  When specified in individual specification sections, submit certification by the
manufacturer and Contractor or installation/application subcontractor to Project Manager, in
quantities specified for Product Data.
1. Indicate material or product conforms to or exceeds specified requirements.  Submit

supporting reference data, affidavits, and certifications as appropriate.
E. Manufacturer's Instructions:  When specified in individual specification sections, submit printed

instructions for delivery, storage, assembly, installation, start-up, adjusting, and finishing, for the
Owner's information.  Indicate special procedures, perimeter conditions requiring special
attention, and special environmental criteria required for application or installation.

F. Manufacturer's Field Reports:  Submit reports for Project Manager's benefit as contract
administrator or for Owner.
1. Submit for information for the limited purpose of assessing conformance with information

given and the design concept expressed in the contract documents.
1.05 REFERENCES AND STANDARDS

A. For products and workmanship specified by reference to a document or documents not included
in the Project Manual, also referred to as reference standards, comply with requirements of the
standard, except when more rigid requirements are specified or are required by applicable
codes.

B. Conform to reference standard of date of issue current on date of Contract Documents, except
where a specific date is established by applicable code.

C. Obtain copies of standards where required by product specification sections.
D. Maintain copy at project site during submittals, planning, and progress of the specific work, until

Substantial Completion.
E. Should specified reference standards conflict with Contract Documents, request clarification

from Project Manager before proceeding.
F. Neither the contractual relationships, duties, or responsibilities of the parties in Contract nor

those of Project Manager shall be altered from the Contract Documents by mention or inference
otherwise in any reference document.

1.06 TESTING AND INSPECTION AGENCIES
A. Contractor shall employ and pay for services of an independent testing agency to perform other

specified testing.
B. Employment of agency in no way relieves Contractor of obligation to perform Work in

accordance with requirements of Contract Documents.
C. Contractor Employed Agency:

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION
3.01 CONTROL OF INSTALLATION

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

B. Comply with manufacturers' instructions, including each step in sequence.
C. Should manufacturers' instructions conflict with Contract Documents, request clarification from

Project Manager before proceeding.
D. Comply with specified standards as minimum quality for the Work except where more stringent

tolerances, codes, or specified requirements indicate higher standards or more precise
workmanship.

E. Have Work performed by persons qualified to produce required and specified quality.
F. Verify that field measurements are as indicated on shop drawings or as instructed by the

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

3.02 TOLERANCES
A. Monitor fabrication and installation tolerance control of products to produce acceptable Work. 

Do not permit tolerances to accumulate.
B. Comply with manufacturers' tolerances.  Should manufacturers' tolerances conflict with Contract

Documents, request clarification from Project Manager before proceeding.
C. Adjust products to appropriate dimensions; position before securing products in place.

3.03 TESTING AND INSPECTION
A. Testing Agency Duties:

1. Provide qualified personnel at site.  Cooperate with Project Manager and Contractor in
performance of services.

2. Perform specified sampling and testing of products in accordance with specified
standards.

3. Ascertain compliance of materials and mixes with requirements of Contract Documents.
4. Promptly notify Project Manager and Contractor of observed irregularities or

non-conformance of Work or products.
5. Perform additional tests and inspections required by Project Manager.
6. Submit reports of all tests/inspections specified.

B. Limits on Testing/Inspection Agency Authority:
1. Agency may not release, revoke, alter, or enlarge on requirements of Contract Documents.
2. Agency may not approve or accept any portion of the Work.
3. Agency may not assume any duties of Contractor.
4. Agency has no authority to stop the Work.

C. Contractor Responsibilities:
1. Deliver to agency at designated location, adequate samples of materials proposed to be

used that require testing, along with proposed mix designs.
2. Cooperate with laboratory personnel, and provide access to the Work and to

manufacturers' facilities.
3. Provide incidental labor and facilities:

a. To provide access to Work to be tested/inspected.
b. To obtain and handle samples at the site or at source of Products to be

tested/inspected.
c. To facilitate tests/inspections.
d. To provide storage and curing of test samples.

4. Notify Project Manager and laboratory 24 hours prior to expected time for operations
requiring testing/inspection services.

5. Employ services of an independent qualified testing laboratory and pay for additional
samples, tests, and inspections required by Contractor beyond specified requirements.

6. Arrange with Owner's agency and pay for additional samples, tests, and inspections
required by Contractor beyond specified requirements.

D. Re-testing required because of non-conformance to specified requirements shall be performed
by the same agency on instructions by Project Manager.

E. Re-testing required because of non-conformance to specified requirements shall be paid for by
Contractor.

3.04 MANUFACTURERS' FIELD SERVICES
A. When specified in individual specification sections, require material or product suppliers or

manufacturers to provide qualified staff personnel to observe site conditions, conditions of
surfaces and installation, quality of workmanship, start-up of equipment,  as applicable, and to
initiate instructions when necessary.
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B. Report observations and site decisions or instructions given to applicators or installers that are
supplemental or contrary to manufacturers' written instructions.

3.05 DEFECT ASSESSMENT
A. Replace Work or portions of the Work not conforming to specified requirements.
B. If, in the opinion of Project Manager, it is not practical to remove and replace the Work, Project

Manager will direct an appropriate remedy or adjust payment.
END OF SECTION
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SECTION 01 5000
TEMPORARY FACILITIES AND CONTROLS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Security requirements.
B. Vehicular access and parking.
C. Waste removal facilities and services.
D. Field offices.

1.02 REFERENCE STANDARDS
A. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;

2014.
B. ASTM E90 - Standard Test Method for Laboratory Measurement of Airborne Sound

Transmission Loss of Building Partitions and Elements; 2009.
1.03 SECURITY 

A. Provide security and facilities to protect Work, existing facilities, and Owner's operations from
unauthorized entry, vandalism, or theft.

1.04 VEHICULAR ACCESS AND PARKING
A. Comply with regulations relating to use of streets and sidewalks, access to emergency facilities,

and access for emergency vehicles.
B. Coordinate access and haul routes with governing authorities and Owner.
C. Provide and maintain access to fire hydrants, free of obstructions.
D. Provide means of removing mud from vehicle wheels before entering streets.
E. Designated existing on-site roads may be used for construction traffic.
F. Existing parking areas may be used for construction parking.

1.05 WASTE REMOVAL
A. See Section 01 7419 - Construction Waste Management and Disposal, for additional

requirements.
B. Provide waste removal facilities and services as required to maintain the site in clean and

orderly condition.
C. Provide containers with lids.  Remove trash from site periodically.
D. If materials to be recycled or re-used on the project must be stored on-site, provide suitable

non-combustible containers; locate containers holding flammable material outside the structure
unless otherwise approved by the authorities having jurisdiction.

E. Open free-fall chutes are not permitted.  Terminate closed chutes into appropriate containers
with lids.

1.06 FIELD OFFICES
A. Office:  Weathertight, with lighting, electrical outlets, heating, cooling equipment, and equipped

with sturdy furniture and drawing display table.
B. Provide space for Project meetings, with table and chairs to accommodate 6 persons.
C. Locate offices a minimum distance of 30 feet from existing and new structures.

1.07 REMOVAL OF UTILITIES, FACILITIES, AND CONTROLS
A. Remove temporary utilities, equipment, facilities, materials, prior to Substantial Completion

inspection.
B. Remove underground installations to a minimum depth of 2 feet.  Grade site as indicated.
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C. Clean and repair damage caused by installation or use of temporary work.
D. Restore existing facilities used during construction to original condition.

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 01 6000
PRODUCT REQUIREMENTS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. General product requirements.
B. Transportation, handling, storage and protection.
C. Product option requirements.
D. Substitution limitations and procedures.

1.02 RELATED REQUIREMENTS
A. Section 01 7419 - Construction Waste Management and Disposal:  Waste disposal

requirements potentially affecting packaging and substitutions.
1.03 REFERENCE STANDARDS

A. NEMA MG 1 - Motors and Generators; National Electrical Manufacturers Association; 2014.
B. NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition

Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and
Supplements.

1.04 SUBMITTALS
A. Proposed Products List:  Submit list of major products proposed for use, with name of

manufacturer, trade name, and model number of each product.
1. Submit within 15 days after date of Agreement.
2. For products specified only by reference standards, list applicable reference standards.

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

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

D. Sample Submittals:  Illustrate functional and aesthetic characteristics of the product, with
integral parts and attachment devices. Coordinate sample submittals for interfacing work.
1. For selection from standard finishes, submit samples of the full range of the

manufacturer's standard colors, textures, and patterns.
PART 2  PRODUCTS
2.01 NEW PRODUCTS

A. Provide new products unless specifically required or permitted by the Contract Documents.
2.02 PRODUCT OPTIONS

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

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

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

PART 3  EXECUTION
3.01 SUBSTITUTION PROCEDURES

A. Instructions to Bidders specify time restrictions for submitting requests for substitutions during
the bidding period.  Comply with requirements specified in this section.

B. Project Manager will consider requests for substitutions only within 5 working days of letting.
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C. Substitutions may be considered when a product becomes unavailable through no fault of the
Contractor.

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

E. A request for substitution constitutes a representation that the submitter:
1. Has investigated proposed product and determined that it meets or exceeds the quality

level of the specified product.
2. Will provide the same warranty for the substitution as for the specified product.
3. Will coordinate installation and make changes to other Work that may be required for the

Work to be complete with no additional cost to Owner.
4. Waives claims for additional costs or time extension that may subsequently become

apparent.
F. Substitution Submittal Procedure:

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

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

3. The Project Manager will notify Contractor in writing of decision to accept or reject request.
4. Request must be submitted on supplied form at the end of the RFP.

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

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

packaging.
C. Coordinate schedule of product delivery to designated prepared areas in order to minimize site

storage time and potential damage to stored materials.
D. Transport and handle products in accordance with manufacturer's instructions.
E. Transport materials in covered trucks to prevent contamination of product and littering of

surrounding areas.
F. Promptly inspect shipments to ensure that products comply with requirements, quantities are

correct, and products are undamaged.
G. Provide equipment and personnel to handle products by methods to prevent soiling,

disfigurement, or damage, and to minimize handling.
H. Arrange for the return of packing materials, such as wood pallets, where economically feasible.

3.03 STORAGE AND PROTECTION
A. Designate receiving/storage areas for incoming products so that they are delivered according to

installation schedule and placed convenient to work area in order to minimize waste due to
excessive materials handling and misapplication.

B. Store and protect products in accordance with manufacturers' instructions.
C. Store with seals and labels intact and legible.
D. Store sensitive products in weather tight, climate controlled, enclosures in an environment

favorable to product.
E. For exterior storage of fabricated products, place on sloped supports above ground.
F. Protect products from damage or deterioration due to construction operations, weather,

precipitation, humidity, temperature, sunlight and ultraviolet light, dirt, dust, and other
contaminants.

G. Comply with manufacturer's warranty conditions, if any.
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H. Cover products subject to deterioration with impervious sheet covering.  Provide ventilation to
prevent condensation and degradation of products.

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

disfigurement, or damage.
K. Arrange storage of products to permit access for inspection. Periodically inspect to verify

products are undamaged and are maintained in acceptable condition.
END OF SECTION
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SECTION 01 7000
EXECUTION AND CLOSEOUT REQUIREMENTS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Examination, preparation, and general installation procedures.
B. Requirements for alterations work, including selective demolition, except removal, disposal,

and/or remediation of hazardous materials and toxic substances.
C. Pre-installation meetings.
D. Cutting and patching.
E. Cleaning and protection.
F. Starting of systems and equipment.
G. Demonstration and instruction of Owner personnel.
H. Closeout procedures, including Contractor's Correction Punch List, except payment procedures.

1.02 RELATED REQUIREMENTS
A. Section 01 1000 - Summary:  Limitations on working in existing building; continued occupancy;

work sequence; identification of salvaged and relocated materials.
B. Section 01 3000 - Administrative Requirements:  Submittals procedures, Electronic document

submittal service.
C. Section 01 4000 - Quality Requirements:  Testing and inspection procedures.
D. Section 01 7419 - Construction Waste Management and Disposal:  Additional procedures for

trash/waste removal, recycling, salvage, and reuse.
E. Section 01 7800 - Closeout Submittals:  Project record documents, operation and maintenance

data, warranties and bonds.
F. Section 01 7900 - Demonstration and Training:  Demonstration of products and systems to be

commissioned and where indicated in specific specification sections
G. Section 01 9113 - General Commissioning Requirements:  Contractor's responsibilities in

regard to commissioning.
H. Section 02 4100 - Demolition:  Demolition of whole structures and parts thereof; site utility

demolition.
I. Section 07 8400 - Firestopping.

1.03 REFERENCE STANDARDS
A. NFPA 241 - Standard for Safeguarding Construction, Alteration, and Demolition Operations;

2013.
1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Demolition Plan:  Submit demolition plan as specified by OSHA and local authorities.

1. Indicate extent of demolition, removal sequence, bracing and shoring, and location and
construction of barricades and fences.  Include design drawings and calculations for
bracing and shoring.

2. Identify demolition firm and submit qualifications.
3. Include a summary of safety procedures.

C. Cutting and Patching:  Submit written request in advance of cutting or alteration that affects:
1. Structural integrity of any element of Project.
2. Integrity of weather exposed or moisture resistant element.
3. Efficiency, maintenance, or safety of any operational element.
4. Visual qualities of sight exposed elements.
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5. Work of Owner or separate Contractor.
1.05 QUALIFICATIONS

A. For design of temporary shoring and bracing, employ a Professional Engineer experienced in
design of this type of work and licensed in Iowa.

1.06 PROJECT CONDITIONS
A. Ventilate enclosed areas to assist cure of materials, to dissipate humidity, and to prevent

accumulation of dust, fumes, vapors, or gases.
B. Dust Control:  Execute work by methods to minimize raising dust from construction operations. 

Provide positive means to prevent air-borne dust from dispersing into atmosphere and over
adjacent property.

C. Noise Control:  Provide methods, means, and facilities to minimize noise produced by
construction operations.

D. Pollution Control:  Provide methods, means, and facilities to prevent contamination of soil,
water, and atmosphere from discharge of noxious, toxic substances, and pollutants produced by
construction operations.  Comply with federal, state, and local regulations.

1.07 COORDINATION
A. See Section 01 1000 for occupancy-related requirements.
B. Coordinate scheduling, submittals, and work of the various sections of the Project Manual to

ensure efficient and orderly sequence of installation of interdependent construction elements,
with provisions for accommodating items installed later.

C. Notify affected utility companies and comply with their requirements.
D. Verify that utility requirements and characteristics of new operating equipment are compatible

with building utilities.  Coordinate work of various sections having interdependent responsibilities
for installing, connecting to, and placing in service, such equipment.

E. Coordinate space requirements, supports, and installation of mechanical and electrical work
that are indicated diagrammatically on Drawings.  Follow routing shown for pipes, ducts, and
conduit, as closely as practicable; place runs parallel with lines of building. Utilize spaces
efficiently to maximize accessibility for other installations, for maintenance, and for repairs.

F. In finished areas except as otherwise indicated, conceal pipes, ducts, and wiring within the
construction.  Coordinate locations of fixtures and outlets with finish elements.

G. Coordinate completion and clean-up of work of separate sections.
H. After Owner occupancy of premises, coordinate access to site for correction of defective work

and work not in accordance with Contract Documents, to minimize disruption of Owner's
activities.

PART 2  PRODUCTS
2.01 PATCHING MATERIALS

A. New Materials:  As specified in product sections; match existing products and work for patching
and extending work.

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

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

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that existing site conditions and substrate surfaces are acceptable for subsequent work. 
Start of work means acceptance of existing conditions.
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B. Verify that existing substrate is capable of structural support or attachment of new work being
applied or attached.

C. Examine and verify specific conditions described in individual specification sections.
D. Take field measurements before confirming product orders or beginning fabrication, to minimize

waste due to over-ordering or misfabrication.
E. Verify that utility services are available, of the correct characteristics, and in the correct

locations.
F. Prior to Cutting:  Examine existing conditions prior to commencing work, including elements

subject to damage or movement during cutting and patching.  After uncovering existing work,
assess conditions affecting performance of work.  Beginning of cutting or patching means
acceptance of existing conditions.

3.02 PREPARATION
A. Clean substrate surfaces prior to applying next material or substance.
B. Seal cracks or openings of substrate prior to applying next material or substance.
C. Apply manufacturer required or recommended substrate primer, sealer, or conditioner prior to

applying any new material or substance in contact or bond.
3.03 PREINSTALLATION MEETINGS

A. When required in individual specification sections, convene a preinstallation meeting at the site
prior to commencing work of the section.

B. Require attendance of parties directly affecting, or affected by, work of the specific section.
C. Notify Project Manager four days in advance of meeting date.
D. Prepare agenda and preside at meeting:

1. Review conditions of examination, preparation and installation procedures.
2. Review coordination with related work.

E. Record minutes and distribute copies within two days after meeting to participants, with two
copies to Project Manager, Owner, participants, and those affected by decisions made.

3.04 GENERAL INSTALLATION REQUIREMENTS
A. Install products as specified in individual sections, in accordance with manufacturer's

instructions and recommendations, and so as to avoid waste due to necessity for replacement.
B. Make vertical elements plumb and horizontal elements level, unless otherwise indicated.
C. Install equipment and fittings plumb and level, neatly aligned with adjacent vertical and

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

3.05 ALTERATIONS
A. Drawings showing existing construction and utilities are based on casual field observation and

existing record documents only.
1. Verify that construction and utility arrangements are as shown.
2. Report discrepancies to Project Manager before disturbing existing installation.
3. Beginning of alterations work constitutes acceptance of existing conditions.

B. Remove existing work as indicated and as required to accomplish new work.
1. Remove items indicated on drawings.
2. Relocate items indicated on drawings.
3. Where new surface finishes are to be applied to existing work, perform removals, patch,

and prepare existing surfaces as required to receive new finish; remove existing finish if
necessary for successful application of new finish.
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4. Where new surface finishes are not specified or indicated, patch holes and damaged
surfaces to match adjacent finished surfaces as closely as possible.

C. Services (Including but not limited to HVAC, Plumbing, Fire Protection, Electrical, and
Telecommunications):  Remove, relocate, and extend existing systems to accommodate new
construction.
1. Maintain existing active systems that are to remain in operation; maintain access to

equipment and operational components; if necessary, modify installation to allow access or
provide access panel.

2. Where existing systems or equipment are not active and Contract Documents require
reactivation, put back into operational condition; repair supply, distribution, and equipment
as required.

3. Where existing active systems serve occupied facilities but are to be replaced with new
services, maintain existing systems in service until new systems are complete and ready
for service.
a. Disable existing systems only to make switchovers and connections; minimize

duration of outages.
b. See Section 01 1000 for other limitations on outages and required notifications.
c. Provide temporary connections as required to maintain existing systems in service.

4. Verify that abandoned services serve only abandoned facilities.
5. Remove abandoned pipe, ducts, conduits, and equipment, including those above

accessible ceilings; remove back to source of supply where possible, otherwise cap stub
and tag with identification; patch holes left by removal using materials specified for new
construction.

D. Protect existing work to remain.
1. Prevent movement of structure; provide shoring and bracing if necessary.
2. Perform cutting to accomplish removals neatly and as specified for cutting new work.
3. Repair adjacent construction and finishes damaged during removal work.

E. Adapt existing work to fit new work:  Make as neat and smooth transition as possible.
F. Patching:  Where the existing surface is not indicated to be refinished, patch to match the

surface finish that existed prior to cutting.  Where the surface is indicated to be refinished, patch
so that the substrate is ready for the new finish.

G. Refinish existing surfaces as indicated:
1. Where rooms or spaces are indicated to be refinished, refinish all visible existing surfaces

to remain to the specified condition for each material, with a neat transition to adjacent
finishes.

2. If mechanical or electrical work is exposed accidentally during the work, re-cover and
refinish to match.

H. Clean existing systems and equipment.
I. Remove demolition debris and abandoned items from alterations areas and dispose of off-site;

do not burn or bury.
J. Do not begin new construction in alterations areas before demolition is complete.
K. Comply with all other applicable requirements of this section.

3.06 CUTTING AND PATCHING
A. Whenever possible, execute the work by methods that avoid cutting or patching.
B. See Alterations article above for additional requirements.
C. Perform whatever cutting and patching is necessary to:

1. Complete the work.
2. Fit products together to integrate with other work.
3. Provide openings for penetration of mechanical, electrical, and other services.
4. Match work that has been cut to adjacent work.
5. Repair areas adjacent to cuts to required condition.
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6. Repair new work damaged by subsequent work.
7. Remove samples of installed work for testing when requested.
8. Remove and replace defective and non-conforming work.

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

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

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

G. Restore work with new products in accordance with requirements of Contract Documents.
H. Fit work air tight to pipes, sleeves, ducts, conduit, and other penetrations through surfaces.
I. At penetrations of fire rated walls, partitions, ceiling, or floor construction, completely seal voids

with fire rated material in accordance with Section 07 8400, to full thickness of the penetrated
element.

J. Patching:
1. Finish patched surfaces to match finish that existed prior to patching.  On continuous

surfaces, refinish to nearest intersection or natural break.  For an assembly, refinish entire
unit.

2. Match color, texture, and appearance.
3. Repair patched surfaces that are damaged, lifted, discolored, or showing other

imperfections due to patching work. If defects are due to condition of substrate, repair
substrate prior to repairing finish.

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

condition.
B. Remove debris and rubbish from pipe chases, plenums, attics, crawl spaces, and other closed

or remote spaces, prior to enclosing the space.
C. Broom and vacuum clean interior areas prior to start of surface finishing, and continue cleaning

to eliminate dust.
D. Collect and remove waste materials, debris, and trash/rubbish from site periodically and dispose

off-site; do not burn or bury.
3.08 PROTECTION OF INSTALLED WORK

A. Protect installed work from damage by construction operations.
B. Provide special protection where specified in individual specification sections.
C. Provide temporary and removable protection for installed products. Control activity in immediate

work area to prevent damage.
D. Provide protective coverings at walls, projections, jambs, sills, and soffits of openings.
E. Protect finished floors, stairs, and other surfaces from traffic, dirt, wear, damage, or movement

of heavy objects, by protecting with durable sheet materials.
F. Prohibit traffic or storage upon waterproofed or roofed surfaces.  If traffic or activity is

necessary, obtain recommendations for protection from waterproofing or roofing material
manufacturer.

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

3.09 SYSTEM STARTUP
A. Coordinate schedule for start-up of various equipment and systems.
B. Notify Project Manager seven days prior to start-up of each item.
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C. Verify that each piece of equipment or system has been checked for proper lubrication, drive
rotation, belt tension, control sequence, and for conditions that may cause damage.

D. Verify tests, meter readings, and specified electrical characteristics agree with those required by
the equipment or system manufacturer.

E. Verify that wiring and support components for equipment are complete and tested.
F. Execute start-up under supervision of applicable Contractor personnel and manufacturer's

representative in accordance with manufacturers' instructions.
G. Submit a written report that equipment or system has been properly installed and is functioning

correctly.
3.10 DEMONSTRATION AND INSTRUCTION

A. See Section 01 7900 - Demonstration and Training.
3.11 ADJUSTING

A. Adjust operating products and equipment to ensure smooth and unhindered operation.
3.12 FINAL CLEANING

A. Use cleaning materials that are nonhazardous.
B. Clean interior and exterior glass, surfaces exposed to view; remove temporary labels, stains

and foreign substances, polish transparent and glossy surfaces, vacuum carpeted and soft
surfaces.

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

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

E. Clean filters of operating equipment.
F. Clean site; sweep paved areas, rake clean landscaped surfaces.
G. Remove waste, surplus materials, trash/rubbish, and construction facilities from the site;

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

A. Make submittals that are required by governing or other authorities.
1. Provide copies to Owner.

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

C. Notify Project Manager when work is considered ready for Project Manager's Substantial
Completion inspection.

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

E. Conduct Substantial Completion inspection and create Final Correction Punch List containing
Project Manager's and Contractor's comprehensive list of items identified to be completed or
corrected and submit to Project Manager.

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

G. Notify Project Manager when work is considered finally complete and ready for Project
Manager's Substantial Completion final inspection.
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H. Complete items of work determined by Project Manager listed in executed Certificate of
Substantial Completion.

END OF SECTION
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CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL

PART 1  GENERAL
1.01 WASTE MANAGEMENT REQUIREMENTS

A. Owner requires that this project generate the least amount of trash and waste possible.
B. Employ processes that ensure the generation of as little waste as possible due to error, poor

planning, breakage, mishandling, contamination, or other factors.
C. Minimize trash/waste disposal in landfills; reuse, salvage, or recycle as much waste as

economically feasible.
D. Contractor shall submit periodic Waste Disposal Reports; all landfill disposal, incineration,

recycling, salvage, and reuse must be reported regardless of to whom the cost or savings
accrues; use the same units of measure on all reports.

E. Methods of trash/waste disposal that are not acceptable are:
1. Burning on the project site.
2. Burying on the project site.
3. Dumping or burying on other property, public or private.
4. Other illegal dumping or burying.

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

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

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

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

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

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

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

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

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

I. Return:  To give back reusable items or unused products to vendors for credit.
J. Reuse:  To reuse a construction waste material in some manner on the project site.
K. Salvage:  To remove a waste material from the project site to another site for resale or reuse by

others.
L. Sediment:  Soil and other debris that has been eroded and transported by storm or well

production run-off water.
M. Source Separation:  The act of keeping different types of waste materials separate beginning

from the first time they become waste.
N. Toxic:  Poisonous to humans either immediately or after a long period of exposure.
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O. Trash:  Any product or material unable to be reused, returned, recycled, or salvaged.
P. Waste:  Extra material or material that has reached the end of its useful life in its intended use. 

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

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Waste Disposal Reports:  Submit at specified intervals, with details of quantities of trash and

waste, means of disposal or reuse, and costs; show both totals to date and since last report.
1. Submit updated Report with each Application for Progress Payment; failure to submit

Report will delay payment.
2. Submit Report on a form acceptable to Owner.
3. Landfill Disposal:  Include the following information:

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

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

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

cost.
4. Incinerator Disposal:  Include the following information:

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

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

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

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

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

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

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

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

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

6. Material Reused on Project:  Include the following information for each:
a. Identification of material and how it was used in the project.
b. Amount, in tons or cubic yards.
c. Include weight tickets as evidence of quantity.

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

PART 2  PRODUCTS
2.01 PRODUCT SUBSTITUTIONS

A. See Section 01 6000 - Product Requirements for substitution submission procedures.
B. For each proposed product substitution, submit the following information in addition to

requirements specified in Section 01 6000:
1. Relative amount of waste produced, compared to specified product.
2. Cost savings on waste disposal, compared to specified product, to be deducted from the

Contract Price.
3. Proposed disposal method for waste product.
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4. Markets for recycled waste product.
PART 3  EXECUTION
3.01 WASTE MANAGEMENT PROCEDURES

A. See Section 01 3000 for additional requirements for project meetings, reports, submittal
procedures, and project documentation.

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

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

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

3.02 WASTE MANAGEMENT PLAN IMPLEMENTATION
A. Manager:  Designate an on-site person or persons responsible for instructing workers and

overseeing and documenting results of the Waste Management Plan.
B. Communication:  Distribute copies of the Waste Management Plan to job site foreman, each

subcontractor, Owner, and Project Manager.
C. Instruction:  Provide on-site instruction of appropriate separation, handling, and recycling,

salvage, reuse, and return methods to be used by all parties at the appropriate stages of the
project.

D. Meetings:  Discuss trash/waste management goals and issues at project meetings.
1. Pre-bid meeting.
2. Pre-construction meeting.
3. Regular job-site meetings.

E. Facilities:  Provide specific facilities for separation and storage of materials for recycling,
salvage, reuse, return, and trash disposal, for use by all contractors and installers.
1. Provide containers as required.
2. Provide adequate space for pick-up and delivery and convenience to subcontractors.
3. Keep recycling and trash/waste bin areas neat and clean and clearly marked in order to

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

regulations.
G. Recycling:  Separate, store, protect, and handle at the site identified recyclable waste products

in order to prevent contamination of materials and to maximize recyclability of identified
materials.  Arrange for timely pickups from the site or deliveries to recycling facility in order to
prevent contamination of recyclable materials.

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

I. Salvage:  Set aside, sort, and protect products to be salvaged for reuse off-site.
END OF SECTION
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SECTION 01 7800
CLOSEOUT SUBMITTALS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Project Record Documents.
B. Operation and Maintenance Data.

1.02 RELATED REQUIREMENTS
A. Section 01 3000 - Administrative Requirements:  Submittals procedures, shop drawings,

product data, and samples.
B. Section 01 7000 - Execution and Closeout Requirements:  Contract closeout procedures.
C. Individual Product Sections:  Specific requirements for operation and maintenance data.

1.03 SUBMITTALS
A. Project Record Documents:  Submit documents to Project Manager with claim for final

Application for Payment.
B. Operation and Maintenance Data:

1. Submit two copies of preliminary draft or proposed formats and outlines of contents before
start of Work.  Project Manager will review draft and return one copy with comments.

2. For equipment, or component parts of equipment put into service during construction and
operated by Owner, submit completed documents within ten days after acceptance.

3. Submit one copy of completed documents 15 days prior to final inspection.  This copy will
be reviewed and returned after final inspection, with Project Manager comments.  Revise
content of all document sets as required prior to final submission.

4. Submit two sets of revised final documents in final form within 10 days after final
inspection.

C. Warranties and Bonds:
1. For equipment or component parts of equipment put into service during construction with

Owner's permission, submit documents within 10 days after acceptance.
2. Make other submittals within 10 days after Date of Substantial Completion, prior to final

Application for Payment.
3. For items of Work for which acceptance is delayed beyond Date of Substantial

Completion, submit within 10 days after acceptance, listing the date of acceptance as the
beginning of the warranty period.

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION
3.01 PROJECT RECORD DOCUMENTS

A. Maintain on site one set of the following record documents; record actual revisions to the Work:
1. Drawings.
2. Addenda.
3. Change Orders and other modifications to the Contract.

B. Ensure entries are complete and accurate, enabling future reference by Owner.
C. Store record documents separate from documents used for construction.
D. Record information concurrent with construction progress.
E. Record Drawings :  Legibly mark each item to record actual construction including:

1. Field changes of dimension and detail.
2. Details not on original Contract drawings.
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3.02 OPERATION AND MAINTENANCE DATA
A. Source Data:  For each product or system, list names, addresses and telephone numbers of

Subcontractors and suppliers, including local source of supplies and replacement parts.
B. Product Data:  Mark each sheet to clearly identify specific products and component parts, and

data applicable to installation.  Delete inapplicable information.
C. Drawings:  Supplement product data to illustrate relations of component parts of equipment and

systems, to show control and flow diagrams.  Do not use Project Record Documents as
maintenance drawings.

D. Typed Text:  As required to supplement product data.  Provide logical sequence of instructions
for each procedure, incorporating manufacturer's instructions.

3.03 OPERATION AND MAINTENANCE DATA FOR MATERIALS AND FINISHES
A. For Each Product, Applied Material, and Finish:
B. Instructions for Care and Maintenance:  Manufacturer's recommendations for cleaning agents

and methods, precautions against detrimental cleaning agents and methods, and
recommended schedule for cleaning and maintenance.

C. Where additional instructions are required, beyond the manufacturer's standard printed
instructions, have instructions prepared by personnel experienced in the operation and
maintenance of the specific products.

3.04 OPERATION AND MAINTENANCE DATA FOR EQUIPMENT AND SYSTEMS
A. For Each Item of Equipment and Each System:

1. Description of unit or system, and component parts.
2. Identify function, normal operating characteristics, and limiting conditions.
3. Include performance curves, with engineering data and tests.
4. Complete nomenclature and model number of replaceable parts.

B. Where additional instructions are required, beyond the manufacturer's standard printed
instructions, have instructions prepared by personnel experienced in the operation and
maintenance of the specific products.

C. Operating Procedures:  Include start-up, break-in, and routine normal operating instructions and
sequences.  Include regulation, control, stopping, shut-down, and emergency instructions. 
Include summer, winter, and any special operating instructions.

D. Maintenance Requirements:  Include routine procedures and guide for preventative
maintenance and trouble shooting; disassembly, repair, and reassembly instructions; and
alignment, adjusting, balancing, and checking instructions.

E. Provide servicing and lubrication schedule, and list of lubricants required.
F. Include manufacturer's printed operation and maintenance instructions.
G. Include sequence of operation by controls manufacturer.
H. Provide original manufacturer's parts list, illustrations, assembly drawings, and diagrams

required for maintenance.
I. Additional Requirements:  As specified in individual product specification sections.

3.05 ASSEMBLY OF  OPERATION AND MAINTENANCE MANUALS
A. Assemble operation and maintenance data into durable manuals for Owner's personnel use,

with data arranged in the same sequence as, and identified by, the specification sections.
B. Where systems involve more than one specification section, provide separate tabbed divider for

each system.
C. Binders:  Commercial quality, 8-1/2 by 11 inch three D side ring binders with durable plastic

covers; 2 inch maximum ring size.  When multiple binders are used, correlate data into related
consistent groupings.
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D. Cover:  Identify each binder with typed or printed title OPERATION AND MAINTENANCE
INSTRUCTIONS; identify title of Project; identify subject matter of contents.

E. Project Directory:  Title and address of Project; names, addresses, and telephone numbers of
Project Manager, Consultants, Contractor and subcontractors, with names of responsible
parties.

F. Tables of Contents:  List every item separated by a divider, using the same identification as on
the divider tab; where multiple volumes are required, include all volumes Tables of Contents in
each volume, with the current volume clearly identified.

G. Dividers:  Provide tabbed dividers for each separate product and system; identify the contents
on the divider tab; immediately following the divider tab include a description of product and
major component parts of equipment.

H. Text:  Manufacturer's printed data, or typewritten data on 20 pound paper.
I. Drawings:  Provide with reinforced punched binder tab.  Bind in with text; fold larger drawings to

size of text pages.
END OF SECTION
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SECTION 01 7900
DEMONSTRATION AND TRAINING

PART 1  GENERAL
1.01 SUMMARY

A. Demonstration of products and systems to be commissioned and where indicated in specific
specification sections.

B. Training of Owner personnel in operation and maintenance is required for:
1. All software-operated systems.
2. Fire Alarm System.

1.02 RELATED REQUIREMENTS
A. Section 01 7800 - Closeout Submittals:  Operation and maintenance manuals.
B. Section 01 9113 - General Commissioning Requirements:  Additional requirements applicable

to demonstration and training.
1.03 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures; except:
1. Make all submittals specified in this section, and elsewhere where indicated for

commissioning purposes, directly to the Commissioning Authority.
2. Submit one copy to the Commissioning Authority, not to be returned.
3. Make commissioning submittals on time schedule specified by Commissioning Authority.
4. Submittals indicated as "Draft" are intended for the use of the Commissioning Authority in

preparation of overall Training Plan; submit in editable electronic format, Microsoft Word
2010 or 2013 preferred.

B. Draft Training Plans:  Owner will designate personnel to be trained; tailor training to needs and
skill-level of attendees.
1. Submit to Commissioning Authority for review and inclusion in overall training plan.
2. Submit not less than four weeks prior to start of training.
3. Revise and resubmit until acceptable.
4. Provide an overall schedule showing all training sessions.
5. Include at least the following for each training session:

a. Identification, date, time, and duration.
b. Description of products and/or systems to be covered.
c. Name of firm and person conducting training; include qualifications.
d. Intended audience, such as job description.
e. Objectives of training and suggested methods of ensuring adequate training.
f. Methods to be used, such as classroom lecture, live demonstrations, hands-on, etc.
g. Media to be used, such a slides, hand-outs, etc.
h. Training equipment required, such as projector, projection screen, etc., to be provided

by Contractor.
C. Training Manuals:  Provide training manual for each attendee; allow for minimum of two

attendees per training session.
1. Include applicable portion of O&M manuals.
2. Include copies of all hand-outs, slides, overheads, video presentations, etc., that are not

included in O&M manuals.
3. Provide one extra copy of each training manual to be included with operation and

maintenance data.
D. Training Reports:  

1. Identification of each training session, date, time, and duration.
2. Sign-in sheet showing names and job titles of attendees.
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3. List of attendee questions and written answers given, including copies of and references to
supporting documentation required for clarification; include answers to questions that could
not be answered in original training session.

4. Include Commissioning Authority's formal acceptance of training session.
1.04 QUALITY ASSURANCE

A. Instructor Qualifications:  Familiar with design, operation, maintenance and troubleshooting of
the relevant products and systems.  
1. Provide as instructors the most qualified trainer of those contractors and/or installers who

actually supplied and installed the systems and equipment.
2. Where a single person is not familiar with all aspects, provide specialists with necessary

qualifications.
PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION
3.01 DEMONSTRATION - GENERAL

A. Demonstrations conducted during system start-up do not qualify as demonstrations for the
purposes of this section, unless approved in advance by Owner.

B. Demonstrations conducted during Functional Testing need not be repeated unless Owner
personnel training is specified.

C. Demonstration may be combined with Owner personnel training if applicable.
D. Operating Equipment and Systems:  Demonstrate operation in all modes, including start-up,

shut-down, seasonal changeover, emergency conditions, and troubleshooting, and maintenance
procedures, including scheduled and preventive maintenance.
1. Perform demonstrations not less than two weeks prior to Substantial Completion.
2. For equipment or systems requiring seasonal operation, perform demonstration for other

season within six months.
E. Non-Operating Products:  Demonstrate cleaning, scheduled and preventive maintenance, and

repair procedures.
1. Perform demonstrations not less than two weeks prior to Substantial Completion.

3.02 TRAINING - GENERAL
A. Commissioning Authority will prepare the Training Plan based on draft plans submitted.
B. Conduct training on-site unless otherwise indicated.
C. Owner will provide classroom and seating at no cost to Contractor.
D. Do not start training until Functional Testing is complete, unless otherwise specified or approved

by the Commissioning Authority.
E. Provide training in minimum two hour segments.
F. The Commissioning Authority is responsible for determining that the training was satisfactorily

completed and will provide approval forms.
G. Training schedule will be subject to availability of Owner's personnel to be trained; re-schedule

training sessions as required by Owner; once schedule has been approved by Owner failure to
conduct sessions according to schedule will be cause for Owner to charge Contractor for
personnel "show-up" time.

H. Review of Facility Policy on Operation and Maintenance Data:  During training discuss:
1. The location of the O&M manuals and procedures for use and preservation; backup

copies.
2. Typical contents and organization of all manuals, including explanatory information, system

narratives, and product specific information.
3. Typical uses of the O&M manuals.

I. Product- and System-Specific Training:
1. Review the applicable O&M manuals.
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2. For systems, provide an overview of system operation, design parameters and constraints,
and operational strategies.

3. Review instructions for proper operation in all modes, including start-up, shut-down,
seasonal changeover and emergency procedures, and for maintenance, including
preventative maintenance.

4. Provide hands-on training on all operational modes possible and preventive maintenance.
5. Emphasize safe and proper operating requirements; discuss relevant health and safety

issues and emergency procedures.
6. Discuss common troubleshooting problems and solutions.
7. Discuss any peculiarities of equipment installation or operation.
8. Discuss warranties and guarantees, including procedures necessary to avoid voiding

coverage.
9. Review recommended tools and spare parts inventory suggestions of manufacturers.
10. Review spare parts and tools required to be furnished by Contractor.
11. Review spare parts suppliers and sources and procurement procedures.

J. Be prepared to answer questions raised by training attendees; if unable to answer during
training session, provide written response within three days.

END OF SECTION
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SECTION 02 4100
DEMOLITION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Selective demolition of building elements for alteration purposes.
1.02 RELATED REQUIREMENTS

A. Section 01 1000 - Summary:  Limitations on Contractor's use of site and premises.
B. Section 01 1000 - Summary:  Sequencing and staging requirements.
C. Section 01 6000 - Product Requirements:  Handling and storage of items removed for salvage

and relocation.
D. Section 01 7000 - Execution and Closeout Requirements:  Project conditions; protection of

bench marks, survey control points, and existing construction to remain; reinstallation of
removed products; temporary bracing and shoring.

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

1.03 REFERENCE STANDARDS
A. 29 CFR 1926 - U.S. Occupational Safety and Health Standards; current edition.
B. NFPA 241 - Standard for Safeguarding Construction, Alteration, and Demolition Operations;

2013.
1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Site Plan:  Showing:

1. Areas for temporary construction and field offices.
C. Project Record Documents:  Accurately record actual locations of capped and active utilities

and subsurface construction.
PART 2  PRODUCTS -- NOT USED
PART 3  EXECUTION
3.01 SCOPE

A. Remove existing components, equipment, and wiring for fire alarm system only after new
system is fully functional.

3.02 GENERAL PROCEDURES AND PROJECT CONDITIONS
A. Comply with applicable codes and regulations for demolition operations and safety of adjacent

structures and the public.
1. Obtain required permits.
2. Take precautions to prevent catastrophic or uncontrolled collapse of structures to be

removed; do not allow worker or public access within range of potential collapse of
unstable structures.

3. Provide, erect, and maintain temporary barriers and security devices.
4. Conduct operations to minimize effects on and interference with adjacent structures and

occupants.
5. Do not close or obstruct roadways or sidewalks without permit.
6. Conduct operations to minimize obstruction of public and private entrances and exits; do

not obstruct required exits at any time; protect persons using entrances and exits from
removal operations.

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

B. Do not begin removal until receipt of notification to proceed from Owner.



BG-9A10(034)--80-85 / Ames
Complex Fire Alarm System
Replacement

02 4100 - 2 DEMOLITION

C. Protect existing structures and other elements that are not to be removed.
1. Provide bracing and shoring.
2. Prevent movement or settlement of adjacent structures.
3. Stop work immediately if adjacent structures appear to be in danger.

3.03 SELECTIVE DEMOLITION FOR ALTERATIONS
A. Drawings showing existing construction and utilities are based on casual field observation and

existing record documents only.
1. Verify that construction and utility arrangements are as shown.
2. Report discrepancies to Project Manager before disturbing existing installation.
3. Beginning of demolition work constitutes acceptance of existing conditions that would be

apparent upon examination prior to starting demolition.
B. Remove existing work as indicated and as required to accomplish new work.

1. Remove items indicated on drawings.
C. Services (Including but not limited to Fire Protection, Electrical, and Telecommunications): 

Remove existing systems and equipment as indicated.
1. Maintain existing active systems that are to remain in operation; maintain access to

equipment and operational components.
2. Where existing active systems serve occupied facilities but are to be replaced with new

services, maintain existing systems in service until new systems are complete and ready
for service.

3. Verify that abandoned services serve only abandoned facilities before removal.
4. Remove abandoned pipe, ducts, conduits, and equipment, including those above

accessible ceilings; remove back to source of supply where possible, otherwise cap stub
and tag with identification.

D. Protect existing work to remain.
1. Prevent movement of structure; provide shoring and bracing if necessary.
2. Perform cutting to accomplish removals neatly and as specified for cutting new work.
3. Repair adjacent construction and finishes damaged during removal work.
4. Patch as specified for patching new work.

3.04 DEBRIS AND WASTE REMOVAL
A. Remove debris, junk, and trash from site.
B. Remove from site all materials not to be reused on site; comply with requirements of Section 01

7419 - Waste Management.
C. Leave site in clean condition, ready for subsequent work.
D. Clean up spillage and wind-blown debris from public and private lands.

END OF SECTION
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SECTION 07 8400
FIRESTOPPING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Firestopping systems.
B. Firestopping of all joints and penetrations in fire resistance rated and smoke resistant

assemblies, whether indicated on drawings or not, and other openings indicated.
1.02 REFERENCE STANDARDS

A. ASTM E119 - Standard Test Methods for Fire Tests of Building Construction and Materials;
2014.

B. ASTM E814 - Standard Test Method for Fire Tests of Penetration Firestop Systems; 2013a.
C. FM 4991 - Approval Standard for Firestop Contractors; Factory Mutual Research Corporation;

2013.
D. UL 2079 - Standard for Tests for Fire Resistance of Building Joint Systems; Underwriters

Laboratories Inc.; 2004.
E. UL (FRD) - Fire Resistance Directory; Underwriters Laboratories Inc.; current edition.

1.03 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Schedule of Firestopping:  List each type of penetration, fire rating of the penetrated assembly,

and firestopping test or design number.
1.04 QUALITY ASSURANCE

A. Installer Qualifications:  Company specializing in performing the work of this section and:
1. Approved by Factory Mutual Research Corporation under FM 4991, or meeting any two of

the following requirements:.
2. With minimum 3 years documented experience installing work of this type.
3. Licensed by authority having jurisdiction.

1.05 FIELD CONDITIONS
A. Comply with firestopping manufacturer's recommendations for temperature and conditions

during and after installation.  Maintain minimum temperature before, during, and for 3 days after
installation of materials.

B. Provide ventilation in areas where solvent-cured materials are being installed.
PART 2  PRODUCTS
2.01 FIRESTOPPING - GENERAL REQUIREMENTS

A. Primers, Sleeves, Forms, Insulation, Packing, Stuffing, and Accessories:  Type required for
tested assembly design.

2.02 FIRESTOPPING ASSEMBLY REQUIREMENTS
A. Through Penetration Firestopping:  Use any system that has been tested according to ASTM

E814 to have fire resistance F Rating equal to required fire rating of penetrated assembly.
1. Temperature Rise:  In addition, provide systems that have been tested to show T Rating

as indicated.
2. Air Leakage:  In addition, provide systems that have been tested to show L Rating as

indicated.
3. Watertightness:  In addition, provide systems that have been tested to show W Rating as

indicated.
4. Listing by UL, FM, or Intertek in their certification directory will be considered evidence of

successful testing.
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PART 3  EXECUTION
3.01 EXAMINATION

A. Verify openings are ready to receive the work of this section.
3.02 INSTALLATION

A. Install materials in manner described in fire test report and in accordance with manufacturer's
instructions, completely closing openings.

END OF SECTION
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SECTION 26 0501 
MINOR ELECTRICAL DEMOLITION 

PART 1  GENERAL 

1.1 SECTION INCLUDES 

A. Electrical demolition excluding removal of hazardous materials and toxic substances.  If 
hazardous materials are discovered during removal operations, stop work and notify the 
Owner; hazardous materials include regulated asbestos containing materials, lead, PCB's, and 
mercury.  The Owner will provide remediation services.  The contractor shall coordinate their 
work schedule to allow time for remediation. 

1.2 RELATED REQUIREMENTS 

A. Section 01 7000 - Execution and Closeout Requirements:  Additional requirements for 
alterations work. 

1.3 SUBMITTALS 

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

PART 2  PRODUCTS 

2.1 MATERIALS AND EQUIPMENT 

A. Materials and equipment for patching and extending work:  As specified in individual sections. 

B. The owner will provide ceiling tiles for replacement of existing tiles damaged during removal or 
where ceiling mounted system devices are removed.  Contractor shall be responsible for 
installation of tiles provided by the owner. 

PART 3  EXECUTION 

3.1 EXAMINATION 

A. Verify that abandoned wiring and equipment serve only abandoned facilities. 

B. Demolition drawings are based on casual field observation and existing record documents. 

C. Beginning of demolition means installer accepts existing conditions. 

3.2 PREPARATION 

A. Coordinate utility service outages with utility company. 

B. Provide temporary wiring and connections to maintain existing systems in service during 
construction.  When work must be performed on energized equipment or circuits, use 
personnel experienced in such operations. 

C. Existing Fire Alarm System:  Maintain existing system in service until new system is accepted.  
Disable system only to make switchovers and connections.  Minimize outage duration. 

3.3 DEMOLITION AND EXTENSION OF EXISTING ELECTRICAL WORK 

A. Remove, relocate, and extend existing installations to accommodate new construction. 

B. Remove abandoned wiring to source of supply. 
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C. Remove exposed abandoned conduit, including abandoned conduit above accessible ceiling 
finishes.  Cut conduit flush with walls and floors, and patch surfaces. 

D. Disconnect abandoned outlets and remove devices.  Remove abandoned outlets if conduit 
servicing them is abandoned and removed.  Provide blank cover for abandoned outlets that 
are not removed. 

E. Repair adjacent construction and finishes damaged during demolition and extension work. 

F. Maintain access to existing electrical installations that remain active.  Modify installation or 
provide access panel as appropriate. 

3.4 CLEANING AND REPAIR 

A. See Section 01 7419 - Construction Waste Management and Disposal for additional 
requirements. 

B. Clean and repair existing materials and equipment that remain or that are to be reused. 

C. Panelboards:  Clean exposed surfaces and check tightness of electrical connections.  Replace 
damaged circuit breakers and provide closure plates for vacant positions.  Provide typed circuit 
directory showing revised circuiting arrangement. 

END OF SECTION 
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SECTION 26 0519 
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

PART 1  GENERAL 

1.1 SECTION INCLUDES 

A. Single conductor building wire. 

B. Wiring connectors. 

C. Electrical tape. 

D. Wire pulling lubricant. 

1.2 RELATED REQUIREMENTS 

A. Section 07 8400 - Firestopping. 

B. Section 26 0526 - Grounding and Bonding for Electrical Systems:  Additional requirements for 
grounding conductors and grounding connectors. 

1.3 REFERENCE STANDARDS 

A. ASTM B3 - Standard Specification for Soft or Annealed Copper Wire; 2013. 

B. ASTM B8 - Standard Specification for Concentric-Lay-Stranded Copper Conductors, Hard, 
Medium-Hard, or Soft; 2011. 

C. ASTM B33 - Standard Specification for Tin-Coated Soft or Annealed Copper Wire for Electrical 
Purposes; 2010. 

D. ASTM B787/B787M - Standard Specification for 19 Wire Combination Unilay-Stranded Copper 
Conductors for Subsequent Insulation; 2004 (Reapproved 2009). 

E. ASTM D3005 - Standard Specification for Low-Temperature Resistant Vinyl Chloride Plastic 
Pressure-Sensitive Electrical Insulating Tape; 2010. 

F. NECA 1 - Standard for Good Workmanship in Electrical Construction; National Electrical 
Contractors Association; 2010. 

G. NEMA WC 70 - Power Cables Rated 2000 Volts or Less for the Distribution of Electrical 
Energy; National Electrical Manufacturers Association; 2009 (ANSI/NEMA WC 70/ICEA S-95-
658). 

H. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems; 
International Electrical Testing Association; 2013 (ANSI/NETA ATS). 

I. NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition 
Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and 
Supplements. 

J. UL 44 - Thermoset-Insulated Wires and Cables; Current Edition, Including All Revisions. 

K. UL 83 - Thermoplastic-Insulated Wires and Cables; Current Edition, Including All Revisions. 

L. UL 486A-486B - Wire Connectors; Current Edition, Including All Revisions. 

M. UL 486C - Splicing Wire Connectors; Current Edition, Including All Revisions. 
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N. UL 486D - Sealed Wire Connector Systems; Current Edition, Including All Revisions. 

O. UL 510 - Polyvinyl Chloride, Polyethylene, and Rubber Insulating Tape; Current Edition, 
Including All Revisions. 

1.4 ADMINISTRATIVE REQUIREMENTS 

A. Coordination: 

1. Coordinate sizes of raceways, boxes, and equipment enclosures installed under other 
sections with the actual conductors to be installed, including adjustments for conductor 
sizes increased for voltage drop. 

2. Coordinate with electrical equipment installed under other sections to provide 
terminations suitable for use with the conductors to be installed. 

3. Notify Architect/Engineer of any conflicts with or deviations from the contract documents. 
Obtain direction before proceeding with work. 

1.5 SUBMITTALS 

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

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for conductors 
and cables, including detailed information on materials, construction, ratings, listings, and 
available sizes, configurations, and stranding. 

C. Project Record Documents:  Record actual installed circuiting arrangements. Record actual 
routing for underground circuits. 

1.6 QUALITY ASSURANCE 

A. Conform to requirements of NFPA 70. 

B. Maintain at the project site a copy of each referenced document that prescribes execution 
requirements. 

C. Product Listing Organization Qualifications:  An organization recognized by OSHA as a 
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having 
jurisdiction. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Receive, inspect, handle, and store conductors and cables in accordance with manufacturer's 
instructions. 

1.8 FIELD CONDITIONS 

A. Do not install or otherwise handle thermoplastic-insulated conductors at temperatures lower 
than 14 degrees F (-10 degrees C), unless otherwise permitted by manufacturer's instructions. 
When installation below this temperature is unavoidable, notify Architect/Engineer and obtain 
direction before proceeding with work. 

PART 2  PRODUCTS 

2.1 CONDUCTOR AND CABLE GENERAL REQUIREMENTS 

A. Provide products that comply with requirements of NFPA 70. 

B. Provide products listed, classified, and labeled as suitable for the purpose intended. 
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C. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring, 
connectors, etc. as required for a complete operating system. 

D. Comply with NEMA WC 70. 

E. Thermoplastic-Insulated Conductors and Cables:  Listed and labeled as complying with UL 83. 

F. Thermoset-Insulated Conductors and Cables:  Listed and labeled as complying with UL 44. 

G. Conductors for Grounding and Bonding:  Also comply with Section 26 0526. 

H. Conductor Material: 

1. Copper Conductors:  Soft drawn annealed, 98 percent conductivity, uncoated copper 
conductors complying with ASTM B3, ASTM B8, or ASTM B787/B 787M unless otherwise 
indicated. 

2. Tinned Copper Conductors:  Comply with ASTM B33. 

I. Minimum Conductor Size:  12 AWG. 

J. Conductor Color Coding: 

1. Color code conductors as indicated unless otherwise required by the authority having 
jurisdiction. Maintain consistent color coding throughout project. 

2. Color Coding Method:  Integrally colored insulation. 

a. Conductors size 4 AWG and larger may have black insulation color coded using vinyl 
color coding electrical tape. 

3. Color Code: 

a. Equipment Ground, All Systems:  Green. 

2.2 SINGLE CONDUCTOR BUILDING WIRE 

A. Description:  Single conductor insulated wire. 

B. Conductor Stranding: 

1. Feeders and Branch Circuits: 

a. Size 10 AWG and Smaller:  Solid. 

b. Size 8 AWG and Larger:  Stranded. 

C. Insulation Voltage Rating:  600 V. 

D. Insulation: 

1. Copper Building Wire:  Type THHN/THWN-2, except as indicated below. 

2.3 WIRING CONNECTORS 

A. Description:  Wiring connectors appropriate for the application, suitable for use with the 
conductors to be connected, and listed as complying with UL 486A-486B or UL 486C as 
applicable. 

B. Connectors for Grounding and Bonding:  Comply with Section 26 0526. 
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C. Wiring Connectors for Splices and Taps: 

1. Copper Conductors Size 8 AWG and Smaller:  Use twist-on insulated spring connectors. 

2. Copper Conductors Size 6 AWG and Larger:  Use mechanical connectors or compression 
connectors. 

D. Wiring Connectors for Terminations: 

1. Provide terminal lugs for connecting conductors to equipment furnished with terminations 
designed for terminal lugs. 

2. Provide compression adapters for connecting conductors to equipment furnished with 
mechanical lugs when only compression connectors are specified. 

3. Stranded Conductors Size 10 AWG and Smaller:  Use crimped terminals for connections 
to terminal screws. 

E. Do not use push-in wire connectors as a substitute for twist-on insulated spring connectors. 

F. Twist-on Insulated Spring Connectors:  Rated 600 V, 221 degrees F (105 degrees C) for 
standard applications and 302 degrees F (150 degrees C) for high temperature applications; 
pre-filled with sealant and listed as complying with UL 486D for damp and wet locations. 

G. Mechanical Connectors:  Provide bolted type or set-screw type. 

H. Compression Connectors:  Provide circumferential type or hex type crimp configuration. 

I. Crimped Terminals:  Nylon-insulated, with insulation grip and terminal configuration suitable for 
connection to be made. 

2.4 WIRING ACCESSORIES 

A. Electrical Tape: 

1. Vinyl Color Coding Electrical Tape:  Integrally colored to match color code indicated; 
listed as complying with UL 510; minimum thickness of 7 mil (0.18 mm); resistant to 
abrasion, corrosion, and sunlight; suitable for continuous temperature environment up to 
221 degrees F (105 degrees C). 

2. Vinyl Insulating Electrical Tape:  Complying with ASTM D3005 and listed as complying 
with UL 510; minimum thickness of 7 mil (0.18 mm); resistant to abrasion, corrosion, and 
sunlight; conformable for application down to 0 degrees F (-18 degrees C) and suitable 
for continuous temperature environment up to 221 degrees F (105 degrees C). 

B. Wire Pulling Lubricant:  Listed; suitable for use with the conductors or cables to be installed 
and suitable for use at the installation temperature. 

PART 3  EXECUTION 

3.1 EXAMINATION 

A. Verify that interior of building has been protected from weather. 

B. Verify that work likely to damage wire and cable has been completed. 

C. Verify that raceways, boxes, and equipment enclosures are installed and are properly sized to 
accommodate conductors and cables in accordance with NFPA 70. 

D. Verify that field measurements are as shown on the drawings. 
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E. Verify that conditions are satisfactory for installation prior to starting work. 

3.2 PREPARATION 

A. Clean raceways thoroughly to remove foreign materials before installing conductors and 
cables. 

3.3 INSTALLATION 

A. Circuiting Requirements: 

1. Unless dimensioned, circuit routing indicated is diagrammatic. 

2. When circuit destination is indicated and routing is not shown, determine exact routing 
required. 

3. Include circuit lengths required to install connected devices within 10 ft (3.0 m) of location 
shown. 

4. Maintain separation of Class 1, Class 2, and Class 3 remote-control, signaling, and 
power-limited circuits in accordance with NFPA 70. 

5. Maintain separation of wiring for emergency systems in accordance with NFPA 70. 

6. Circuiting Adjustments:  Unless otherwise indicated, when branch circuits are shown as 
separate, combining them together in a single raceway is permitted, under the following 
conditions: 

a. Provide no more than six current-carrying conductors in a single raceway. Dedicated 
neutral conductors are considered current-carrying conductors. 

b. Increase size of conductors as required to account for ampacity derating. 

c. Size raceways, boxes, etc. to accommodate conductors. 

7. Common Neutrals:  Unless otherwise indicated, sharing of neutral/grounded conductors 
among up to three single phase branch circuits of different phases installed in the same 
raceway is not permitted. Provide dedicated neutral/grounded conductor for each 
individual branch circuit. 

B. Install products in accordance with manufacturer's instructions. 

C. Install conductors and cable in a neat and workmanlike manner in accordance with NECA 1. 

D. Installation in Raceway: 

1. Tape ends of conductors and cables to prevent infiltration of moisture and other 
contaminants. 

2. Pull all conductors and cables together into raceway at same time. 

3. Do not damage conductors and cables or exceed manufacturer's recommended 
maximum pulling tension and sidewall pressure. 

4. Use suitable wire pulling lubricant where necessary, except when lubricant is not 
recommended by the manufacturer. 

E. Paralleled Conductors:  Install conductors of the same length and terminate in the same 
manner. 
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F. Secure and support conductors and cables in accordance with NFPA 70 using suitable 
supports and methods approved by the authority having jurisdiction. Provide independent 
support from building structure. Do not provide support from raceways, piping, ductwork, or 
other systems. 

1. Installation Above Suspended Ceilings:  Do not provide support from ceiling support 
system. Do not provide support from ceiling grid or allow conductors and cables to lay on 
ceiling tiles. 

G. Terminate cables using suitable fittings. 

H. Install conductors with a minimum of 12 inches (300 mm) of slack at each outlet. 

I. Neatly train and bundle conductors inside boxes, wireways, panelboards and other equipment 
enclosures. 

J. Group or otherwise identify neutral/grounded conductors with associated ungrounded 
conductors inside enclosures in accordance with NFPA 70. 

K. Make wiring connections using specified wiring connectors. 

1. Make splices and taps only in accessible boxes. Do not pull splices into raceways or 
make splices in conduit bodies or wiring gutters. 

2. Remove appropriate amount of conductor insulation for making connections without 
cutting, nicking or damaging conductors. 

3. Do not remove conductor strands to facilitate insertion into connector. 

4. Clean contact surfaces on conductors and connectors to suitable remove corrosion, 
oxides, and other contaminates. Do not use wire brush on plated connector surfaces. 

5. Mechanical Connectors:  Secure connections according to manufacturer's recommended 
torque settings. 

6. Compression Connectors:  Secure connections using manufacturer's recommended tools 
and dies. 

L. Insulate splices and taps that are made with uninsulated connectors using methods suitable for 
the application, with insulation and mechanical strength at least equivalent to unspliced 
conductors. 

M. Insulate ends of spare conductors using vinyl insulating electrical tape. 

N. Field-Applied Color Coding:  Where vinyl color coding electrical tape is used in lieu of integrally 
colored insulation as permitted in Part 2 under "Color Coding", apply half overlapping turns of 
tape at each termination and at each location conductors are accessible. 

O. Install firestopping to preserve fire resistance rating of partitions and other elements, using 
materials and methods specified in Section 07 8400. 

P. Unless specifically indicated to be excluded, provide final connections to all equipment and 
devices, including those furnished by others, as required for a complete operating system. 

3.4 FIELD QUALITY CONTROL 

A. Perform inspection, testing, and adjusting in accordance with Section 01 4000. 
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B. Correct deficiencies and replace damaged or defective conductors and cables. 
END OF SECTION 
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SECTION 26 0526 
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

PART 1  GENERAL 

1.1 SECTION INCLUDES 

A. Grounding and bonding requirements. 

B. Conductors for grounding and bonding. 

C. Connectors for grounding and bonding. 

1.2 RELATED REQUIREMENTS 

A. Section 26 0519 - Low-Voltage Electrical Power Conductors and Cables:  Additional 
requirements for conductors for grounding and bonding, including conductor color coding. 

B. Section 26 0553 - Identification for Electrical Systems:  Identification products and 
requirements. 

1.3 REFERENCE STANDARDS 

A. IEEE 81 - Guide for Measuring Earth Resistivity, Ground Impedance, and Earth Surface 
Potentials of a Ground System; 2012. 

B. NECA 1 - Standard for Good Workmanship in Electrical Construction; National Electrical 
Contractors Association; 2010. 

C. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems; 
International Electrical Testing Association; 2013 (ANSI/NETA ATS). 

D. NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition 
Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and 
Supplements. 

E. UL 467 - Grounding and Bonding Equipment; Current Edition, Including All Revisions. 

1.4 ADMINISTRATIVE REQUIREMENTS 

A. Coordination: 

1. Verify exact locations of underground metal water service pipe entrances to building. 

2. Coordinate the work with other trades to provide steel reinforcement complying with 
specified requirements for concrete-encased electrode. 

3. Notify Architect/Engineer of any conflicts with or deviations from the contract documents. 
Obtain direction before proceeding with work. 

B. Sequencing: 

1. Do not install ground rod electrodes until final backfill and compaction is complete. 

1.5 SUBMITTALS 

A. None required. 

1.6 QUALITY ASSURANCE 

A. Conform to requirements of NFPA 70. 
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B. Product Listing Organization Qualifications:  An organization recognized by OSHA as a 
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having 
jurisdiction. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions. 

PART 2  PRODUCTS 

2.1 GROUNDING AND BONDING REQUIREMENTS 

A. Do not use products for applications other than as permitted by NFPA 70 and product listing. 

B. Unless specifically indicated to be excluded, provide all required components, conductors, 
connectors, conduit, boxes, fittings, supports, accessories, etc. as necessary for a complete 
grounding and bonding system. 

C. Where conductor size is not indicated, size to comply with NFPA 70 but not less than 
applicable minimum size requirements specified. 

D. Bonding and Equipment Grounding: 

1. Provide bonding for equipment grounding conductors, equipment ground busses, metallic 
equipment enclosures, metallic raceways and boxes, device grounding terminals, and 
other normally non-current-carrying conductive materials enclosing electrical 
conductors/equipment or likely to become energized as indicated and in accordance with 
NFPA 70. 

2. Provide insulated equipment grounding conductor in each feeder and branch circuit 
raceway. Do not use raceways as sole equipment grounding conductor. 

3. Where circuit conductor sizes are increased for voltage drop, increase size of equipment 
grounding conductor proportionally in accordance with NFPA 70. 

4. Unless otherwise indicated, connect wiring device grounding terminal to branch circuit 
equipment grounding conductor and to outlet box with bonding jumper. 

5. Terminate branch circuit equipment grounding conductors on solidly bonded equipment 
ground bus only. Do not terminate on neutral (grounded) or isolated/insulated ground bus. 

6. Provide bonding jumper across expansion or expansion/deflection fittings provided to 
accommodate conduit movement. 

2.2 GROUNDING AND BONDING COMPONENTS 

A. General Requirements: 

1. Provide products listed, classified, and labeled as suitable for the purpose intended. 

2. Provide products listed and labeled as complying with UL 467 where applicable. 

B. Conductors for Grounding and Bonding, in addition to requirements of Section 26 0519: 

1. Use insulated copper conductors unless otherwise indicated. 

C. Connectors for Grounding and Bonding: 

1. Description:  Connectors appropriate for the application and suitable for the conductors 
and items to be connected; listed and labeled as complying with UL 467. 
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2. Unless otherwise indicated, use mechanical connectors or compression connectors for 
accessible connections. 

PART 3  EXECUTION 

3.1 EXAMINATION 

A. Verify that work likely to damage grounding and bonding system components has been 
completed. 

B. Verify that field measurements are as shown on the drawings. 

C. Verify that conditions are satisfactory for installation prior to starting work. 

3.2 INSTALLATION 

A. Install products in accordance with manufacturer's instructions. 

B. Install grounding and bonding system components in a neat and workmanlike manner in 
accordance with NECA 1. 

C. Make grounding and bonding connections using specified connectors. 

1. Remove appropriate amount of conductor insulation for making connections without 
cutting, nicking or damaging conductors. Do not remove conductor strands to facilitate 
insertion into connector. 

2. Remove nonconductive paint, enamel, or similar coating at threads, contact points, and 
contact surfaces. 

3. Mechanical Connectors:  Secure connections according to manufacturer's recommended 
torque settings. 

4. Compression Connectors:  Secure connections using manufacturer's recommended tools 
and dies. 

D. Identify grounding and bonding system components in accordance with Section 26 0553. 

3.3 FIELD QUALITY CONTROL 

A. Perform inspection, testing, and adjusting in accordance with Section 01 4000. 
END OF SECTION 
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SECTION 26 0529 
HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 

PART 1  GENERAL 

1.1 SECTION INCLUDES 

A. Support and attachment components for equipment, conduit, cable, boxes, and other electrical 
work. 

1.2 RELATED REQUIREMENTS 

A. Section 26 0534 - Conduit:  Additional support and attachment requirements for conduits. 

B. Section 26 0537 - Boxes:  Additional support and attachment requirements for boxes. 

1.3 REFERENCE STANDARDS 

A. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron 
and Steel Products; 2013. 

B. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel 
Hardware; 2009. 

C. ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and Steel; 
2013. 

D. MFMA-4 - Metal Framing Standards Publication; Metal Framing Manufacturers Association; 
2004. 

E. NECA 1 - Standard for Good Workmanship in Electrical Construction; National Electrical 
Contractors Association; 2010. 

F. NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition 
Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and 
Supplements. 

G. UL 5B - Strut-Type Channel Raceways and Fittings; Current Edition, Including All Revisions. 

1.4 ADMINISTRATIVE REQUIREMENTS 

A. Coordination: 

1. Coordinate sizes and arrangement of supports and bases with the actual equipment and 
components to be installed. 

2. Coordinate the work with other trades to provide additional framing and materials required 
for installation. 

3. Coordinate compatibility of support and attachment components with mounting surfaces 
at the installed locations. 

4. Coordinate the arrangement of supports with ductwork, piping, equipment and other 
potential conflicts installed under other sections or by others. 

5. Notify Architect/Engineer of any conflicts with or deviations from the contract documents. 
Obtain direction before proceeding with work. 
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B. Sequencing: 

1. Do not install products on or provide attachment to concrete surfaces until concrete has 
fully cured in accordance with Section 03 3000. 

1.5 SUBMITTALS 

A. None required. 

1.6 QUALITY ASSURANCE 

A. Comply with NFPA 70. 

B. Comply with applicable building code. 

C. Design equipment supports capable of supporting combined operating weight of supported 
equipment and connected systems and components. 

D. Rated Strength:  Adequate in tension, shear, and pullout force to resist maximum loads 
calculated or imposed for this Project, with a minimum structural safety factor of four times the 
applied force. 

E. Product Listing Organization Qualifications:  An organization recognized by OSHA as a 
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having 
jurisdiction. 

F. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural 
Welding Code - Steel." 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions. 

PART 2  PRODUCTS 

2.1 SUPPORT AND ATTACHMENT COMPONENTS 

A. General Requirements: 

1. Provide all required hangers, supports, anchors, fasteners, fittings, accessories, and 
hardware as necessary for the complete installation of electrical work. 

2. Provide products listed, classified, and labeled as suitable for the purpose intended, 
where applicable. 

3. Where support and attachment component types and sizes are not indicated, select in 
accordance with manufacturer's application criteria as required for the load to be 
supported with a minimum safety factor of 2.5. Include consideration for vibration, 
equipment operation, and shock loads where applicable. 

4. Do not use products for applications other than as permitted by NFPA 70 and product 
listing. 

5. Steel Components:  Use corrosion resistant materials suitable for the environment where 
installed. 

a. Indoor Dry Locations:  Use zinc-plated steel or approved equivalent unless otherwise 
indicated. 

b. Outdoor and Damp or Wet Indoor Locations:  Use galvanized steel, stainless steel, 
or approved equivalent unless otherwise indicated. 
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c. Zinc-Plated Steel:  Electroplated in accordance with ASTM B633. 

d. Galvanized Steel:  Hot-dip galvanized after fabrication in accordance with ASTM 
A123/A123M or ASTM A153/A153M. 

B. Conduit and Cable Supports:  Straps, clamps, etc. suitable for the conduit or cable to be 
supported. 

1. Conduit Straps:  One-hole or two-hole type; steel or malleable iron. 

2. Conduit Clamps:  Bolted type unless otherwise indicated. 

C. Raceway and Cable Supports: As described in NECA 1 and NECA 101. 

D. Outlet Box Supports:  Hangers, brackets, etc. suitable for the boxes to be supported. 

E. Metal Channel (Strut) Framing Systems:  Factory-fabricated continuous-slot metal channel 
(strut) and associated fittings, accessories, and hardware required for field-assembly of 
supports. 

1. Comply with MFMA-4. 

2. Channel (Strut) Used as Raceway (only where specifically indicated):  Listed and labeled 
as complying with UL 5B. 

3. Minimum Channel Thickness:  Steel sheet, 12 gage, 0.1046 inch (2.66 mm). 

4. Minimum Channel Dimensions:  1-5/8 inch (41 mm) width by 13/16 inch (21 mm) height. 

F. Hanger Rods:  Threaded zinc-plated steel unless otherwise indicated. 

1. Minimum Size, Unless Otherwise Indicated or Required: 

a. Equipment Supports:  1/2 inch (13 mm) diameter. 

b. Busway Supports:  1/2 inch (13 mm) diameter. 

c. Single Conduit up to 1 inch (27mm) trade size:  1/4 inch (6 mm) diameter. 

d. Single Conduit larger than 1 inch (27mm) trade size:  3/8 inch (10 mm) diameter. 

e. Trapeze Support for Multiple Conduits:  3/8 inch (10 mm) diameter. 

f. Outlet Boxes:  1/4 inch (6 mm) diameter. 

g. Luminaires:  1/4 inch (6 mm) diameter. 

G. Non-Penetrating Rooftop Supports for Low-Slope Roofs:  Steel pedestals with thermoplastic or 
rubber bases that rest on top of roofing membrane, not requiring any attachment to the roof 
structure and not penetrating the roofing assembly, with support fixtures as specified. 

1. Base Sizes:  As required to distribute load sufficiently to prevent indentation of roofing 
assembly. 

2. Attachment/Support Fixtures:  As recommended by manufacturer, same type as indicated 
for equivalent indoor hangers and supports. 

3. Mounting Height:  Provide minimum clearance of 6 inches (150 mm) under supported 
component to top of roofing. 
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H. Anchors and Fasteners: 

1. Unless otherwise indicated and where not otherwise restricted, use the anchor and 
fastener types indicated for the specified applications. 

2. Concrete:  Use preset concrete inserts, expansion anchors, or screw anchors. 

3. Solid or Grout-Filled Masonry:  Use expansion anchors or screw anchors. 

4. Hollow Masonry:  Use toggle bolts. 

5. Hollow Stud Walls:  Use toggle bolts. 

6. Steel:  Use beam clamps, machine bolts, or welded threaded studs. 

7. Sheet Metal:  Use sheet metal screws. 

8. Wood:  Use wood screws. 

9. Plastic and lead anchors are not permitted. 

10. Powder-actuated fasteners are not permitted. 

11. Preset Concrete Inserts:  Continuous metal channel (strut) and spot inserts specifically 
designed to be cast in concrete ceilings, walls, and floors. 

a. Comply with MFMA-4. 

b. Channel Material:  Use galvanized steel. 

c. Manufacturer:  Same as manufacturer of metal channel (strut) framing system. 

PART 3  EXECUTION 

3.1 EXAMINATION 

A. Verify that field measurements are as shown on the drawings. 

B. Verify that mounting surfaces are ready to receive support and attachment components. 

C. Verify that conditions are satisfactory for installation prior to starting work. 

3.2 INSTALLATION 

A. Install products in accordance with manufacturer's instructions. 

B. Install support and attachment components in a neat and workmanlike manner in accordance 
with NECA 1. 

C. Install anchors and fasteners in accordance with ICC Evaluation Services, LLC (ICC-ES) 
evaluation report conditions of use where applicable. 

D. Provide independent support from building structure. Do not provide support from piping, 
ductwork, or other systems. 

E. Install support and attachment components for steel conduits in accordance with NECA 101 

F. Unless specifically indicated or approved by Architect/Engineer, do not provide support from 
suspended ceiling support system or ceiling grid. 

G. Unless specifically indicated or approved by Architect/Engineer, do not provide support from 
roof deck. 
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H. Do not penetrate or otherwise notch or cut structural members without approval of Structural 
Engineer. 

I. Equipment Support and Attachment: 

1. Use metal fabricated supports or supports assembled from metal channel (strut) to 
support equipment as required. 

2. Use metal channel (strut) secured to studs to support equipment surface-mounted on 
hollow stud walls when wall strength is not sufficient to resist pull-out. 

3. Use metal channel (strut) to support surface-mounted equipment in wet or damp locations 
to provide space between equipment and mounting surface. 

4. Unless otherwise indicated, mount floor-mounted equipment on properly sized 3 inch (80 
mm) high concrete pad constructed in accordance with Section 03 3000. 

5. Securely fasten floor-mounted equipment. Do not install equipment such that it relies on 
its own weight for support. 

J. Conduit Support and Attachment:  Also comply with Section 26 0534. 

K. Box Support and Attachment:  Also comply with Section 26 0537. 

L. Interior Luminaire Support and Attachment:  Also comply with Section 26 5100. 

M. Preset Concrete Inserts:  Use manufacturer provided closure strips to inhibit concrete seepage 
during concrete pour. 

N. Secure fasteners according to manufacturer's recommended torque settings. 

O. Remove temporary supports. 

P. Identify independent electrical component support wires above accessible ceilings (only where 
specifically indicated or permitted) with color distinguishable from ceiling support wires in 
accordance with NFPA 70. 

Q. Mounting and Anchorage of Surface-Mounted Equipment and Components:  Anchor and 
fasten electrical items and their supports to building structural elements by the following 
methods unless otherwise indicated by code: 

1. To Wood:  Fasten with lag screws or through bolts. 

2. To New Concrete:  Bolt to concrete inserts. 

3. To Masonry:  Approved toggle-type bolts on hollow masonry units and expansion anchor 
fasteners on solid masonry units. 

4. To Existing Concrete:  Expansion anchor fasteners. 

5. To Steel:  Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with MSS SP-69. 

6. To Light Steel:  Sheet metal screws. 

7. Items Mounted on Hollow Walls and Nonstructural Building Surfaces:  Mount cabinets, 
panelboards, disconnect switches, control enclosures, pull and junction boxes, 
transformers, and other devices on slotted-channel racks attached to substrate by means 
that meet anchorage requirements. 
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3.3 FIELD QUALITY CONTROL 

A. See Section 01 4000 - Quality Requirements, for additional requirements. 

B. Inspect support and attachment components for damage and defects. 

C. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by 
manufacturer. Replace components that exhibit signs of corrosion. 

D. Correct deficiencies and replace damaged or defective support and attachment components. 
END OF SECTION 
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SECTION 26 0534 
CONDUIT 

PART 1  GENERAL 

1.1 SECTION INCLUDES 

A. Galvanized steel rigid metal conduit (RMC). 

B. Intermediate metal conduit (IMC). 

C. Flexible metal conduit (FMC). 

D. Liquidtight flexible metal conduit (LFMC). 

E. Electrical metallic tubing (EMT). 

F. Rigid polyvinyl chloride (PVC) conduit. 

G. Conduit fittings. 

H. Accessories. 

1.2 RELATED REQUIREMENTS 

A. Section 07 8400 - Firestopping. 

B. Section 26 0526 - Grounding and Bonding for Electrical Systems. 

1. Includes additional requirements for fittings for grounding and bonding. 

C. Section 26 0529 - Hangers and Supports for Electrical Systems. 

D. Section 26 0535 - Surface Raceways. 

E. Section 26 0553 - Identification for Electrical Systems:  Identification products and 
requirements. 

F. Section 31 2316 - Excavation. 

G. Section 31 2316.13 - Trenching:  Excavating, bedding, and backfilling. 

H. Section 31 2323 - Fill:  Bedding and backfilling. 

1.3 REFERENCE STANDARDS 

A. ANSI C80.1 - American National Standard for Electrical Rigid Steel Conduit (ERSC); 2005. 

B. ANSI C80.3 - American National Standard for Steel Electrical Metallic Tubing (EMT); 2005. 

C. ANSI C80.6 - American National Standard for Electrical Intermediate Metal Conduit (EIMC); 
2005. 

D. NECA 1 - Standard for Good Workmanship in Electrical Construction; National Electrical 
Contractors Association; 2010. 

E. NECA 101 - Standard for Installing Steel Conduits (Rigid, IMC, EMT); National Electrical 
Contractors Association; 2006. 

F. NECA 111 - Standard for Installing Nonmetallic Raceways (RNC, ENT, LFNC); National 
Electrical Contractors Association; 2003. 
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G. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic 
Tubing, and Cable; National Electrical Manufacturers Association; 2012 (ANSI/NEMA FB 1). 

H. NEMA TC 2 - Electrical Polyvinyl Chloride (PVC) Conduit; National Electrical Manufacturers 
Association; 2013. 

I. NEMA TC 3 - Polyvinyl Chloride (PVC) Fittings for Use with Rigid PVC Conduit and Tubing; 
National Electrical Manufacturers Association; 2013. 

J. NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition 
Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and 
Supplements. 

K. UL 1 - Flexible Metal Conduit; Current Edition, Including All Revisions. 

L. UL 6 - Electrical Rigid Metal Conduit-Steel; Current Edition, Including All Revisions. 

M. UL 360 - Liquid-Tight Flexible Steel Conduit; Current Edition, Including All Revisions. 

N. UL 514B - Conduit, Tubing, and Cable Fittings; Current Edition, Including All Revisions. 

O. UL 651 - Schedule 40 and 80 Rigid PVC Conduit and Fittings; Current Edition, Including All 
Revisions. 

P. UL 797 - Electrical Metallic Tubing-Steel; Current Edition, Including All Revisions. 

Q. UL 1242 - Electrical Intermediate Metal Conduit-Steel; Current Edition, Including All Revisions. 

1.4 ADMINISTRATIVE REQUIREMENTS 

A. Coordination: 

1. Coordinate minimum sizes of conduits with the actual conductors to be installed, including 
adjustments for conductor sizes increased for voltage drop. 

2. Coordinate the arrangement of conduits with structural members, ductwork, piping, 
equipment and other potential conflicts installed under other sections or by others. 

3. Verify exact conduit termination locations required for boxes, enclosures, and equipment 
installed under other sections or by others. 

4. Coordinate the work with other trades to provide roof penetrations that preserve the 
integrity of the roofing system and do not void the roof warranty. 

5. Notify Architect/Engineer of any conflicts with or deviations from the contract documents. 
Obtain direction before proceeding with work. 

B. Sequencing: 

1. Do not begin installation of conductors and cables until installation of conduit is complete 
between outlet, junction and splicing points. 

1.5 SUBMITTALS 

A. See Section 01 3000 - Administrative Requirements for submittals procedures. 

B. Project Record Documents:  Record actual routing for conduits installed underground and 
conduits 2 inch (53 mm) trade size and larger. 
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1.6 QUALITY ASSURANCE 

A. Conform to requirements of NFPA 70. 

B. Product Listing Organization Qualifications:  An organization recognized by OSHA as a 
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having 
jurisdiction. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Receive, inspect, handle, and store conduit and fittings in accordance with manufacturer's 
instructions. 

PART 2  PRODUCTS 

2.1 CONDUIT APPLICATIONS 

A. Do not use conduit and associated fittings for applications other than as permitted by NFPA 70 
and product listing. 

B. Unless otherwise indicated and where not otherwise restricted, use the conduit types indicated 
for the specified applications. Where more than one listed application applies, comply with the 
most restrictive requirements. Where conduit type for a particular application is not specified, 
use galvanized steel rigid metal conduit. 

C. Underground: 

1. Under Slab on Grade:  Use rigid PVC conduit. 

2. Exterior, Direct-Buried:  Use rigid PVC conduit. 

3. Where rigid polyvinyl (PVC) conduit is provided, transition to galvanized steel rigid metal 
conduit where emerging from underground. 

D. Concealed Within Masonry Walls:  Use electrical metallic tubing (EMT). 

E. Concealed Within Hollow Stud Walls:  Use electrical metallic tubing (EMT). 

F. Concealed Above Accessible Ceilings:  Use electrical metallic tubing (EMT). 

G. Interior, Damp or Wet Locations:  Use galvanized steel rigid metal conduit or intermediate 
metal conduit (IMC). 

H. Exposed, Interior, Not Subject to Physical Damage:  Use electrical metallic tubing (EMT). 

I. Exposed, Interior, Subject to Physical Damage:  Use galvanized steel rigid metal conduit or 
intermediate metal conduit (IMC). 

1. Locations subject to physical damage include, but are not limited to: 

a. Where exposed below 20 feet (6.1 m) in warehouse areas. 

J. Connections to Vibrating Equipment: 

1. Dry Locations:  Use flexible metal conduit. 

2. Damp, Wet, or Corrosive Locations:  Use liquidtight flexible metal conduit. 

3. Maximum Length:  6 feet (1.8 m) unless otherwise indicated. 
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4. Vibrating equipment includes, but is not limited to: 

a. Transformers. 

b. Motors. 

2.2 CONDUIT REQUIREMENTS 

A. Existing Work:  Where existing conduits are indicated to be reused, they may be reused only 
where they comply with specified requirements, are free from corrosion, and integrity is verified 
by pulling a mandrel through them. 

B. Fittings for Grounding and Bonding:  Also comply with Section 26 0526. 

C. Provide all conduit, fittings, supports, and accessories required for a complete raceway 
system. 

D. Provide products listed, classified, and labeled as suitable for the purpose intended. 

E. Minimum Conduit Size, Unless Otherwise Indicated: 

1. Branch Circuits:  1/2 inch (16 mm) trade size. 

2. Branch Circuit Homeruns:  3/4 inch (21 mm) trade size. 

F. Where conduit size is not indicated, size to comply with NFPA 70 but not less than applicable 
minimum size requirements specified. 

2.3 GALVANIZED STEEL RIGID METAL CONDUIT (RMC) 

A. Description:  NFPA 70, Type RMC galvanized steel rigid metal conduit complying with ANSI 
C80.1 and listed and labeled as complying with UL 6. 

B. Fittings: 

1. Non-Hazardous Locations:  Use fittings complying with NEMA FB 1 and listed and labeled 
as complying with UL 514B. 

2. Material:  Use steel or malleable iron. 

3. Connectors and Couplings:  Use threaded type fittings only. Threadless set screw and 
compression (gland) type fittings are not permitted. 

2.4 INTERMEDIATE METAL CONDUIT (IMC) 

A. Description:  NFPA 70, Type IMC galvanized steel intermediate metal conduit complying with 
ANSI C80.6 and listed and labeled as complying with UL 1242. 

B. Fittings: 

1. Non-Hazardous Locations:  Use fittings complying with NEMA FB 1 and listed and labeled 
as complying with UL 514B. 

2. Material:  Use steel or malleable iron. 

3. Connectors and Couplings:  Use threaded type fittings only. Threadless set screw and 
compression (gland) type fittings are not permitted. 
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2.5 FLEXIBLE METAL CONDUIT (FMC) 

A. Manufacturers: 

1. AFC Cable Systems, Inc:  www.afcweb.com. 

2. Electri-Flex Company:  www.electriflex.com. 

3. International Metal Hose:  www.metalhose.com. 

B. Description:  NFPA 70, Type FMC standard wall steel flexible metal conduit listed and labeled 
as complying with UL 1, and listed for use in classified firestop systems to be used. 

C. Fittings: 

1. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with 
UL 514B. 

2. Material:  Use steel or malleable iron. 

2.6 LIQUIDTIGHT FLEXIBLE METAL CONDUIT (LFMC) 

A. Manufacturers: 

1. AFC Cable Systems, Inc:  www.afcweb.com. 

2. Electri-Flex Company:  www.electriflex.com. 

3. International Metal Hose:  www.metalhose.com. 

B. Description:  NFPA 70, Type LFMC polyvinyl chloride (PVC) jacketed steel flexible metal 
conduit listed and labeled as complying with UL 360. 

C. Fittings: 

1. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with 
UL 514B. 

2. Material:  Use steel or malleable iron. 

2.7 ELECTRICAL METALLIC TUBING (EMT) 

A. Manufacturers: 

1. Allied Tube & Conduit:  www.alliedeg.com. 

2. Republic Conduit:  www.republic-conduit.com. 

3. Wheatland Tube Company:  www.wheatland.com. 

B. Description:  NFPA 70, Type EMT steel electrical metallic tubing complying with ANSI C80.3 
and listed and labeled as complying with UL 797. 

C. Fittings: 

1. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with 
UL 514B. 

2. Material:  Use steel or malleable iron. 

3. Connectors and Couplings:  Use compression (gland) type. 



BG-9A10(034)--80-85 / Ames 
Complex Fire Alarm System 
Replacement 

 CONDUIT 

Shive-Hattery Project # 4151330 26 0534-6  
 

a. Do not use indenter type connectors and couplings. 

b. Do not use set-screw type connectors and couplings. 

4. Damp or Wet Locations (where permitted):  Use fittings listed for use in wet locations. 

5. Embedded Within Concrete (where permitted):  Use fittings listed as concrete-tight. 
Fittings that require taping to be concrete-tight are not acceptable. 

2.8 RIGID POLYVINYL CHLORIDE (PVC) CONDUIT 

A. Manufacturers: 

1. Cantex Inc:  www.cantexinc.com. 

2. Carlon, a brand of Thomas & Betts Corporation:  www.carlon.com. 

3. JM Eagle:  www.jmeagle.com. 

B. Description:  NFPA 70, Type PVC rigid polyvinyl chloride conduit complying with NEMA TC 2 
and listed and labeled as complying with UL 651; Schedule 40 unless otherwise indicated, 
Schedule 80 where subject to physical damage; rated for use with conductors rated 90 
degrees C. 

C. Fittings: 

1. Manufacturer:  Same as manufacturer of conduit to be connected. 

2. Description:  Fittings complying with NEMA TC 3 and listed and labeled as complying with 
UL 651; material to match conduit. 

2.9 ACCESSORIES 

A. Conduit Joint Compound:  Corrosion-resistant, electrically conductive; suitable for use with the 
conduit to be installed. 

B. Solvent Cement for PVC Conduit and Fittings:  As recommended by manufacturer of conduit 
and fittings to be installed. 

C. Pull Strings: Use nylon cord with average breaking strength of not less than 200 pound-force 
(890 N). 

D. Sealing Compound for Sealing Fittings:  Listed for use with the particular fittings to be installed. 

E. Modular Seals for Conduit Penetrations:  Rated for minimum of 40 psig; Suitable for the 
conduits to be installed. 

PART 3  EXECUTION 

3.1 EXAMINATION 

A. Verify that field measurements are as shown on drawings. 

B. Verify that mounting surfaces are ready to receive conduits. 

C. Verify that conditions are satisfactory for installation prior to starting work. 

3.2 INSTALLATION 

A. Install products in accordance with manufacturer's instructions. 

B. Install conduit in a neat and workmanlike manner in accordance with NECA 1. 
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C. Install galvanized steel rigid metal conduit (RMC) in accordance with NECA 101. 

D. Install intermediate metal conduit (IMC) in accordance with NECA 101. 

E. Install rigid polyvinyl chloride (PVC) conduit in accordance with NECA 111. 

F. Conduit Routing: 

1. Unless dimensioned, conduit routing indicated is diagrammatic. 

2. When conduit destination is indicated and routing is not shown, determine exact routing 
required. 

3. Conceal all conduits unless specifically indicated to be exposed. 

4. Conduits in the following areas may be exposed, unless otherwise indicated: 

a. Electrical rooms. 

b. Mechanical equipment rooms. 

c. Within joists in areas with no ceiling. 

5. Unless otherwise approved, do not route conduits exposed: 

a. Across floors. 

b. Across roofs. 

c. Across top of parapet walls. 

d. Across building exterior surfaces. 

6. Conduits installed underground or embedded in concrete may be routed in the shortest 
possible manner unless otherwise indicated. Route all other conduits parallel or 
perpendicular to building structure and surfaces, following surface contours where 
practical. 

7. Arrange conduit to maintain adequate headroom, clearances, and access. 

8. Arrange conduit to provide no more than the equivalent of four 90 degree bends between 
pull points. 

9. Arrange conduit to provide no more than 150 feet (46 m) between pull points. 

10. Route conduits above water and drain piping where possible. 

11. Arrange conduit to prevent moisture traps. Provide drain fittings at low points and at 
sealing fittings where moisture may collect. 

12. Maintain minimum clearance of 6 inches (150 mm) between conduits and piping for other 
systems. 

13. Maintain minimum clearance of 12 inches (300 mm) between conduits and hot surfaces. 
This includes, but is not limited to: 

a. Heaters. 

b. Hot water piping. 

c. Flues. 
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14. Group parallel conduits in the same area together on a common rack. 

G. Conduit Support: 

1. Secure and support conduits in accordance with NFPA 70 and Section 26 0529 using 
suitable supports and methods approved by the authority having jurisdiction. 

2. Provide independent support from building structure. Do not provide support from piping, 
ductwork, or other systems. 

3. Installation Above Suspended Ceilings:  Do not provide support from ceiling support 
system. Do not provide support from ceiling grid or allow conduits to lay on ceiling tiles. 

4. Use metal channel (strut) with accessory conduit clamps to support multiple parallel 
surface-mounted conduits. 

5. Use conduit clamp to support single conduit from beam clamp or threaded rod. 

6. Use trapeze hangers assembled from threaded rods and metal channel (strut) with 
accessory conduit clamps to support multiple parallel suspended conduits. 

7. Use of wire for support of conduits is not permitted. 

8. Where conduit support intervals specified in NFPA 70 and NECA standards differ, comply 
with the most stringent requirements. 

H. Connections and Terminations: 

1. Use approved zinc-rich paint or conduit joint compound on field-cut threads of galvanized 
steel conduits prior to making connections. 

2. Where two threaded conduits must be joined and neither can be rotated, use three-piece 
couplings or split couplings. Do not use running threads. 

3. Use suitable adapters where required to transition from one type of conduit to another. 

4. Provide drip loops for liquidtight flexible conduit connections to prevent drainage of liquid 
into connectors. 

5. Terminate threaded conduits in boxes and enclosures using threaded hubs or double lock 
nuts for dry locations and raintight hubs for wet locations. 

6. Where spare conduits stub up through concrete floors and are not terminated in a box or 
enclosure, provide threaded couplings equipped with threaded plugs set flush with 
finished floor. 

7. Provide insulating bushings or insulated throats at all conduit terminations to protect 
conductors. 

8. Secure joints and connections to provide maximum mechanical strength and electrical 
continuity. 

I. Penetrations: 

1. Do not penetrate or otherwise notch or cut structural members, including footings and 
grade beams, without approval of Structural Engineer. 

2. Make penetrations perpendicular to surfaces unless otherwise indicated. 

3. Provide sleeves for penetrations as indicated or as required to facilitate installation. Set 
sleeves flush with exposed surfaces unless otherwise indicated or required. 
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4. Conceal bends for conduit risers emerging above ground. 

5. Seal interior of conduits entering the building from underground at first accessible point to 
prevent entry of moisture and gases. 

6. Provide suitable modular seal where conduits penetrate exterior wall below grade. 

7. Where conduits penetrate waterproof membrane, seal as required to maintain integrity of 
membrane. 

8. Make penetrations for roof-mounted equipment within associated equipment openings 
and curbs where possible to minimize roofing system penetrations. Where penetrations 
are necessary, seal as indicated or as required to preserve integrity of roofing system and 
maintain roof warranty. Include proposed locations of penetrations and methods for 
sealing with submittals. 

9. Install firestopping to preserve fire resistance rating of partitions and other elements, 
using materials and methods specified in Section 07 8400. 

J. Underground Installation: 

1. Provide trenching and backfilling where noted on the drawings. 

2. Minimum Cover, Unless Otherwise Indicated or Required: 

a. Underground, Exterior:  24 inches (610 mm). 

b. Under Slab on Grade:  12 inches (300 mm) to bottom of slab. 

3. Provide underground warning tape in accordance with Section 26 0553 along entire 
conduit length. 

K. Conduit Movement Provisions:  Where conduits are subject to movement, provide expansion 
and expansion/deflection fittings to prevent damage to enclosed conductors or connected 
equipment. This includes, but is not limited to: 

1. Where conduits cross structural joints intended for expansion, contraction, or deflection. 

2. Where conduits are subject to earth movement by settlement or frost. 

L. Condensation Prevention:  Where conduits cross barriers between areas of potential 
substantial temperature differential, provide sealing fitting or approved sealing compound at an 
accessible point near the penetration to prevent condensation. This includes, but is not limited 
to: 

1. Where conduits pass from outdoors into conditioned interior spaces. 

2. Where conduits pass from unconditioned interior spaces into conditioned interior spaces. 

M. Provide pull string in all empty conduits and in conduits where conductors and cables are to be 
installed by others. Leave minimum slack of 12 inches (300 mm) at each end. 

N. Provide grounding and bonding in accordance with Section 26 0526. 

O. Identify conduits in accordance with Section 26 0553. 

3.3 FIELD QUALITY CONTROL 

A. See Section 01 4000 - Quality Requirements, for additional requirements. 
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B. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by 
manufacturer. Replace components that exhibit signs of corrosion. 

C. Correct deficiencies and replace damaged or defective conduits. 

3.4 CLEANING 

A. Clean interior of conduits to remove moisture and foreign matter. 

3.5 PROTECTION 

A. Immediately after installation of conduit, use suitable manufactured plugs to provide protection 
from entry of moisture and foreign material and do not remove until ready for installation of 
conductors. 

END OF SECTION 
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SECTION 26 0535 
SURFACE RACEWAYS 

PART 1  GENERAL 

1.1 SECTION INCLUDES 

A. Surface raceway systems. 

1.2 RELATED REQUIREMENTS 

A. Section 26 0526 - Grounding and Bonding for Electrical Systems. 

B. Section 26 0529 - Hangers and Supports for Electrical Systems. 

C. Section 26 0534 - Conduit. 

D. Section 26 0537 - Boxes. 

E. Section 26 0553 - Identification for Electrical Systems:  Identification products and 
requirements. 

1.3 REFERENCE STANDARDS 

A. NECA 1 - Standard for Good Workmanship in Electrical Construction; National Electrical 
Contractors Association; 2010. 

B. NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition 
Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and 
Supplements. 

C. UL 5 - Surface Metal Raceways and Fittings; Current Edition, Including All Revisions. 

1.4 ADMINISTRATIVE REQUIREMENTS 

A. Coordination: 

1. Coordinate the placement of raceways with millwork, furniture, equipment, etc. installed 
under other sections or by others. 

2. Coordinate rough-in locations of outlet boxes provided under Section 26 0537 and 
conduit provided under Section 26 0534 as required for installation of raceways provided 
under this section. 

3. Verify minimum sizes of raceways with the actual conductors and components to be 
installed. 

4. Notify Architect/Engineer of any conflicts with or deviations from the contract documents. 
Obtain direction before proceeding with work. 

B. Sequencing: 

1. Do not install raceways until final surface finishes and painting are complete. 

2. Do not begin installation of conductors and cables until installation of raceways is 
complete between outlet, junction and splicing points. 

1.5 SUBMITTALS 

A. See Section 01 3000 - Administrative Requirements, for submittal procedures. 
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B. Product Data:  Provide manufacturer's standard catalog pages and data sheets including 
dimensions, knockout sizes and locations, materials, fabrication details, finishes, service 
condition requirements, and accessories. 

1. Surface Raceway Systems:  Include information on fill capacities for conductors and 
cables. 

1.6 QUALITY ASSURANCE 

A. Conform to requirements of NFPA 70. 

B. Maintain at the project site a copy of each referenced document that prescribes execution 
requirements. 

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

D. Product Listing Organization Qualifications:  An organization recognized by OSHA as a 
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having 
jurisdiction. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions. 

PART 2  PRODUCTS 

2.1 RACEWAY REQUIREMENTS 

A. Provide all components, fittings, supports, and accessories required for a complete raceway 
system. 

B. Provide products listed, classified, and labeled as suitable for the purpose intended. 

C. Do not use raceways for applications other than as permitted by NFPA 70 and product listing. 

2.2 SURFACE RACEWAY SYSTEMS 

A. Manufacturers: 

1. Hubbell Incorporated:  www.hubbell-wiring.com. 

2. MonoSystems, Inc:  www.monosystems.com. 

3. Wiremold, a brand of Legrand North America, Inc:  www.legrand.us. 

B. Surface Metal Raceways:  Listed and labeled as complying with UL 5. 

2.3 SOURCE QUALITY CONTROL 

A. See Section 01 4000 - Quality Requirements, for additional requirements. 

PART 3  EXECUTION 

3.1 EXAMINATION 

A. Verify that field measurements are as shown on the drawings. 

B. Verify that outlet boxes and conduit terminations are installed in proper locations and are 
properly sized in accordance with NFPA 70 to accommodate raceways. 
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C. Verify that mounting surfaces are ready to receive raceways and that final surface finishes are 
complete, including painting. 

D. Verify that conditions are satisfactory for installation prior to starting work. 

3.2 INSTALLATION 

A. Install products in accordance with manufacturer's instructions. 

B. Install raceways in a neat and workmanlike manner in accordance with NECA 1. 

C. Install raceways plumb and level. 

D. Secure and support raceways in accordance with Section 26 0529 at intervals complying with 
NFPA 70 and manufacturer's requirements. 

E. Close unused raceway openings. 

F. Provide grounding and bonding in accordance with Section 26 0526. 

G. Identify raceways in accordance with Section 26 0553. 

3.3 FIELD QUALITY CONTROL 

A. See Section 01 4000 - Quality Requirements, for additional requirements. 

B. Inspect raceways for damage and defects. 

C. Correct wiring deficiencies and replace damaged or defective raceways. 

3.4 CLEANING 

A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match 
original factory finish. 

3.5 PROTECTION 

A. Protect installed raceways from subsequent construction operations. 
END OF SECTION 
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SECTION 26 0537 
BOXES 

PART 1  GENERAL 

1.1 SECTION INCLUDES 

A. Outlet and device boxes up to 100 cubic inches (1,650 cu cm), including those used as 
junction and pull boxes. 

B. Cabinets and enclosures, including junction and pull boxes larger than 100 cubic inches (1,650 
cu cm). 

C. Underground boxes/enclosures. 

1.2 RELATED REQUIREMENTS 

A. Section 07 8400 - Firestopping. 

B. Section 26 0526 - Grounding and Bonding for Electrical Systems. 

C. Section 26 0529 - Hangers and Supports for Electrical Systems. 

D. Section 26 0535 - Surface Raceways: 

E. Section 26 0553 - Identification for Electrical Systems:  Identification products and 
requirements. 

1.3 REFERENCE STANDARDS 

A. NECA 1 - Standard for Good Workmanship in Electrical Construction; National Electrical 
Contractors Association; 2010. 

B. NECA 130 - Standard for Installing and Maintaining Wiring Devices; National Electrical 
Contractors Association; 2010. 

C. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic 
Tubing, and Cable; National Electrical Manufacturers Association; 2012 (ANSI/NEMA FB 1). 

D. NEMA OS 1 - Sheet-Steel Outlet Boxes, Device Boxes, Covers, and Box Supports; National 
Electrical Manufacturers Association; 2013 (ANSI/NEMA OS 1). 

E. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); National Electrical 
Manufacturers Association; 2008. 

F. NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition 
Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and 
Supplements. 

G. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations; Current 
Edition, Including All Revisions. 

H. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations; Current Edition, 
Including All Revisions. 

I. UL 508A - Industrial Control Panels; Current Edition, Including All Revisions. 

J. UL 514A - Metallic Outlet Boxes; Current Edition, Including All Revisions. 
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1.4 ADMINISTRATIVE REQUIREMENTS 

A. Coordination: 

1. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment, 
or other potential obstructions within the dedicated equipment spaces and working 
clearances for electrical equipment required by NFPA 70. 

2. Coordinate arrangement of electrical equipment with the dimensions and clearance 
requirements of the actual equipment to be installed. 

3. Coordinate minimum sizes of boxes with the actual installed arrangement of conductors, 
clamps, support fittings, and devices, calculated according to NFPA 70. 

4. Coordinate minimum sizes of pull boxes with the actual installed arrangement of 
connected conduits, calculated according to NFPA 70. 

5. Coordinate the placement of boxes with millwork, furniture, devices, equipment, etc. 
installed under other sections or by others. 

6. Coordinate the work with other trades to preserve insulation integrity. 

7. Coordinate the work with other trades to provide walls suitable for installation of flush-
mounted boxes where indicated. 

8. Notify Architect/Engineer of any conflicts with or deviations from the contract documents. 
Obtain direction before proceeding with work. 

1.5 SUBMITTALS 

A. None required. 

1.6 QUALITY ASSURANCE 

A. Conform to requirements of NFPA 70. 

B. Product Listing Organization Qualifications:  An organization recognized by OSHA as a 
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having 
jurisdiction. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions. 

PART 2  PRODUCTS 

2.1 BOXES 

A. General Requirements: 

1. Do not use boxes and associated accessories for applications other than as permitted by 
NFPA 70 and product listing. 

2. Provide all boxes, fittings, supports, and accessories required for a complete raceway 
system and to accommodate devices and equipment to be installed. 

3. Provide products listed, classified, and labeled as suitable for the purpose intended. 

4. Where box size is not indicated, size to comply with NFPA 70 but not less than applicable 
minimum size requirements specified. 



BG-9A10(034)--80-85 / Ames 
Complex Fire Alarm System 
Replacement 

 BOXES 

Shive-Hattery Project # 4151330 26 0537-3  
 

5. Provide grounding terminals within boxes where equipment grounding conductors 
terminate. 

B. Outlet and device boxes up to 100 cubic inches (1,650 cu cm), including those used as 
junction and pull boxes: 

1. Use sheet-steel boxes for dry locations unless otherwise indicated or required. 

2. Use cast iron boxes or cast aluminum boxes for damp or wet locations unless otherwise 
indicated or required; furnish with compatible weatherproof gasketed covers. 

3. Use cast iron boxes or cast aluminum boxes where exposed galvanized steel rigid metal 
conduit or exposed intermediate metal conduit (IMC) is used. 

4. Use raised covers suitable for the type of wall construction and device configuration 
where required. 

5. Use shallow boxes where required by the type of wall construction. 

6. Do not use "through-wall" boxes designed for access from both sides of wall. 

7. Sheet-Steel Boxes:  Comply with NEMA OS 1, and list and label as complying with UL 
514A. 

8. Cast Metal Boxes:  Comply with NEMA FB 1, and list and label as complying with UL 
514A; furnish with threaded hubs. 

9. Boxes for Ganged Devices:  Use multigang boxes of single-piece construction. Do not 
use field-connected gangable boxes. 

10. Minimum Box Size, Unless Otherwise Indicated: 

a. Wiring Devices (Other Than Communications Systems Outlets):  4 inch square by 1-
1/2 inch deep (100 by 38 mm) trade size. 

b. Ceiling Outlets:  4 inch octagonal or square by 1-1/2 inch deep (100 by 38 mm) trade 
size. 

C. Cabinets and Enclosures, including junction and pull boxes larger than 100 cubic inches (1,650 
cu cm): 

1. Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E, or UL 
508A. 

2. NEMA 250 Environment Type, unless otherwise indicated: 

a. Indoor Clean, Dry Locations:  Type 12, painted steel. 

b. Outdoor Locations:  Type 3R, painted steel. 

3. Junction and Pull Boxes Larger Than 100 cubic inches (1,650 cu cm): 

a. Provide screw-cover or hinged-cover enclosures unless otherwise indicated. 

D. Underground Boxes/Enclosures: 

1. Description:  In-ground, open bottom boxes furnished with flush, non-skid covers with 
legend indicating type of service and stainless steel tamper resistant cover bolts. 

2. Size:  As required to suit the installation. 
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3. Applications: 

a. Do not use polymer concrete enclosures in areas subject to deliberate vehicular 
traffic. 

PART 3  EXECUTION 

3.1 EXAMINATION 

A. Verify that field measurements are as shown on drawings. 

B. Verify that mounting surfaces are ready to receive boxes. 

C. Verify that conditions are satisfactory for installation prior to starting work. 

3.2 INSTALLATION 

A. Install products in accordance with manufacturer's instructions. 

B. Perform work in a neat and workmanlike manner in accordance with NECA 1 and, where 
applicable, NECA 130, including mounting heights specified in those standards where 
mounting heights are not indicated. 

C. Arrange equipment to provide minimum clearances in accordance with manufacturer's 
instructions and NFPA 70. 

D. Provide separate boxes for emergency power and normal power systems. 

E. Unless otherwise indicated, provide separate boxes for line voltage and low voltage systems. 

F. Flush-mount boxes in finished areas unless specifically indicated to be surface-mounted. 

G. Box Locations: 

1. Locate boxes to be accessible. 

2. Unless dimensioned, box locations indicated are approximate. 

3. Locate boxes so that wall plates do not span different building finishes. 

4. Locate boxes so that wall plates do not cross masonry joints. 

5. Unless otherwise indicated, where multiple outlet boxes are installed at the same location 
at different mounting heights, install along a common vertical center line. 

6. Fire-Resistance-Rated Walls:  Install boxes such that the required fire-resistance will not 
be reduced. 

7. Locate junction and pull boxes in the following areas, unless otherwise indicated: 

a. Concealed above accessible suspended ceilings. 

b. Within joists in areas with no ceiling. 

c. Electrical rooms. 

d. Mechanical equipment rooms. 

H. Box Supports: 

1. Secure and support boxes in accordance with NFPA 70 and Section 26 0529 using 
suitable supports and methods approved by the authority having jurisdiction. 
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2. Provide independent support from building structure except for cast metal boxes (other 
than boxes used for fixture support) supported by threaded conduit connections in 
accordance with NFPA 70. Do not provide support from piping, ductwork, or other 
systems. 

3. Installation Above Suspended Ceilings:  Do not provide support from ceiling grid or ceiling 
support system. 

I. Install boxes plumb and level. 

J. Flush-Mounted Boxes: 

1. Install boxes in noncombustible materials such as concrete, tile, gypsum, plaster, etc. so 
that front edge of box or associated raised cover is not set back from finished surface 
more than 1/4 inch (6 mm) or does not project beyond finished surface. 

2. Install boxes in combustible materials such as wood so that front edge of box or 
associated raised cover is flush with finished surface. 

3. Repair rough openings around boxes in noncombustible materials such as concrete, tile, 
gypsum, plaster, etc. so that there are no gaps or open spaces greater than 1/8 inch (3 
mm) at the edge of the box. 

K. Install boxes as required to preserve insulation integrity. 

L. Underground Boxes/Enclosures: 

1. Install enclosure on gravel base, minimum 6 inches (150 mm) deep. 

2. Flush-mount enclosures located in concrete or paved areas. 

3. Mount enclosures located in landscaped areas with top at 1 inch (25 mm) above finished 
grade. 

4. Install additional bracing inside enclosures in accordance with manufacturer's instructions 
to minimize box sidewall deflections during backfilling. Backfill with cover bolted in place. 

M. Install permanent barrier between ganged wiring devices when voltage between adjacent 
devices exceeds 300 V. 

N. Install firestopping to preserve fire resistance rating of partitions and other elements, using 
materials and methods specified in Section 07 8400. 

O. Close unused box openings. 

P. Install blank wall plates on junction boxes and on outlet boxes with no devices or equipment 
installed or designated for future use. 

Q. Provide grounding and bonding in accordance with Section 26 0526. 

R. Identify boxes in accordance with Section 26 0553. 

3.3 CLEANING 

A. Clean interior of boxes to remove dirt, debris, plaster and other foreign material. 
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3.4 PROTECTION 

A. Immediately after installation, protect boxes from entry of moisture and foreign material until 
ready for installation of conductors. 

END OF SECTION 
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SECTION 26 0553 
IDENTIFICATION FOR ELECTRICAL SYSTEMS 

PART 1  GENERAL 

1.1 SECTION INCLUDES 

A. Electrical identification requirements. 

B. Identification nameplates and labels. 

C. Wire and cable markers. 

1.2 RELATED REQUIREMENTS 

A. Section 26 0519 - Low-Voltage Electrical Power Conductors and Cables:  Color coding for 
power conductors and cables 600 V and less; vinyl color coding electrical tape. 

1.3 REFERENCE STANDARDS 

A. ANSI Z535.2 - American National Standard for Environmental and Facility Safety Signs; 2011. 

B. ANSI Z535.4 - American National Standard for Product Safety Signs and Labels; 2011. 

C. NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition 
Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and 
Supplements. 

D. NFPA 70E - Standard for Electrical Safety in the Workplace; 2012. 

E. UL 969 - Marking and Labeling Systems; Current Edition, Including All Revisions. 

1.4 ADMINISTRATIVE REQUIREMENTS 

A. Coordination: 

1. Verify final designations for equipment, systems, and components to be identified prior to 
fabrication of identification products. 

B. Sequencing: 

1. Do not conceal items to be identified, in locations such as above suspended ceilings, until 
identification products have been installed. 

2. Do not install identification products until final surface finishes and painting are complete. 

1.5 SUBMITTALS 

A. None required. 

1.6 QUALITY ASSURANCE 

A. Conform to requirements of NFPA 70. 

1.7 FIELD CONDITIONS 

A. Do not install adhesive products when ambient temperature is lower than recommended by 
manufacturer. 
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PART 2  PRODUCTS 

2.1 IDENTIFICATION REQUIREMENTS 

A. Identification for Equipment: 

1. Use identification nameplate to identify fire alarm control panel, power supply, and 
terminal cabinet. 

B. Identification for Conductors and Cables: 

1. Use wire and cable markers to identify circuit number or other designation indicated for 
power, control, and instrumentation conductors and cables at the following locations: 

a. At each source and load connection. 

b. Within boxes when more than one circuit is present. 

c. Within equipment enclosures when conductors and cables enter or leave the 
enclosure. 

C. Identification for Boxes: 

1. Use voltage markers to identify highest voltage present. 

2. Use voltage markers or color coded boxes to identify systems other than normal power 
system. 

a. Color-Coded Boxes:  Field-painted or with factory applied finish. 

1) Fire Alarm System:  Red. 

b. For exposed boxes in public areas, do not color code. 

3. Use identification labels to identify circuits enclosed. 

D. Identification for Devices: 

1. Use identification label to identify fire alarm system devices. 

a. For devices concealed above suspended ceilings, provide additional identification on 
ceiling tile below device location. 

2.2 IDENTIFICATION NAMEPLATES AND LABELS 

A. Identification Nameplates: 

1. Materials: 

a. Indoor Clean, Dry Locations:  Use plastic nameplates. 

b. Outdoor Locations:  Use plastic, stainless steel, or aluminum nameplates suitable for 
exterior use. 

2. Plastic Nameplates:  Two-layer or three-layer laminated acrylic or electrically non-
conductive phenolic with beveled edges; minimum thickness of 1/16 inch (1.6 mm); 
engraved text. 

a. Exception:  Provide minimum thickness of 1/8 inch (3 mm) when any dimension is 
greater than 4 inches (100 mm). 
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3. Stainless Steel Nameplates:  Minimum thickness of 1/32 inch (0.8 mm); engraved or 
laser-etched text. 

4. Aluminum Nameplates:  Anodized; minimum thickness of 1/32 inch (0.8 mm); engraved or 
laser-etched text. 

5. Mounting Holes for Mechanical Fasteners:  Two, centered on sides for sizes up to 1 inch 
(25 mm) high; Four, located at corners for larger sizes. 

B. Identification Labels: 

1. Materials:  Use self-adhesive laminated plastic labels; UV, chemical, water, heat, and 
abrasion resistant. 

2. Text:  Use factory pre-printed or machine-printed text. Do not use handwritten text unless 
otherwise indicated. 

C. Format for Equipment Identification: 

1. Minimum Size:  1 inch (25 mm) by 2.5 inches (64 mm). 

2. Legend: 

a. Equipment designation or other approved description. 

3. Text: All capitalized unless otherwise indicated. 

4. Minimum Text Height: 

a. Equipment Designation:  1/2 inch (13 mm). 

5. Color: 

a. Fire Alarm System:  White text on red background. 

D. Format for Control Device Identification: 

1. Minimum Size:  3/8 inch (10 mm) by 1.5 inches (38 mm). 

2. Legend:  Load controlled or other designation indicated. 

3. Text: All capitalized unless otherwise indicated. 

4. Minimum Text Height:  3/16 inch (5 mm). 

5. Color:  Black text on clear background. 

E. Format for Fire Alarm Device Identification: 

1. Minimum Size:  3/8 inch (10 mm) by 1.5 inches (38 mm). 

2. Legend:  Designation indicated and device zone or address. 

3. Text: All capitalized unless otherwise indicated. 

4. Minimum Text Height:  3/16 inch (5 mm). 

5. Color:  Red text on white background. 



BG-9A10(034)--80-85 / Ames 
Complex Fire Alarm System 
Replacement 

 IDENTIFICATION FOR 
ELECTRICAL SYSTEMS 

Shive-Hattery Project # 4151330 26 0553-4  
 

2.3 WIRE AND CABLE MARKERS 

A. Markers for Conductors and Cables:  Use wrap-around self-adhesive vinyl cloth, wrap-around 
self-adhesive vinyl self-laminating, heat-shrink sleeve, plastic sleeve, plastic clip-on, or vinyl 
split sleeve type markers suitable for the conductor or cable to be identified. 

B. Markers for Conductor and Cable Bundles:  Use plastic marker tags secured by nylon cable 
ties. 

C. Legend:  Power source and circuit number or other designation indicated. 

D. Text:  Use factory pre-printed or machine-printed text, all capitalized unless otherwise 
indicated. 

1. Do not use handwritten text. 

E. Minimum Text Height:  1/8 inch (3 mm). 

F. Color:  Black text on white background unless otherwise indicated. 

PART 3  EXECUTION 

3.1 PREPARATION 

A. Clean surfaces to receive adhesive products according to manufacturer's instructions. 

3.2 INSTALLATION 

A. Install products in accordance with manufacturer's instructions. 

B. Install identification products to be plainly visible for examination, adjustment, servicing, and 
maintenance. Unless otherwise indicated, locate products as follows: 

1. Surface-Mounted Equipment:  Enclosure front. 

2. Flush-Mounted Equipment:  Inside of equipment door. 

3. Free-Standing Equipment:  Enclosure front; also enclosure rear for equipment with rear 
access. 

4. Elevated Equipment:  Legible from the floor or working platform. 

5. Interior Components:  Legible from the point of access. 

6. Conduits:  Legible from the floor. 

7. Boxes:  Outside face of cover. 

8. Conductors and Cables:  Legible from the point of access. 

9. Devices:  Outside face of cover. 

C. Install identification products centered, level, and parallel with lines of item being identified. 

D. Secure nameplates to exterior surfaces of enclosures using stainless steel screws and to 
interior surfaces using self-adhesive backing or epoxy cement. 

E. Install self-adhesive labels and markers to achieve maximum adhesion, with no bubbles or 
wrinkles and edges properly sealed. 

F. Secure rigid signs using stainless steel screws. 
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G. Mark all handwritten text, where permitted, to be neat and legible. 

3.3 FIELD QUALITY CONTROL 

A. See Section 01 4000 - Quality Requirements, for additional requirements. 

B. Replace self-adhesive labels and markers that exhibit bubbles, wrinkles, curling or other signs 
of improper adhesion. 

END OF SECTION 
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SECTION 28 0513 
CONDUCTORS AND CABLES FOR ELECTRONIC SAFETY AND SECURITY 

PART 1  GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. 50/125-micrometer, multimode optical fiber cabling. 

2. RS-232 cabling. 

3. RS-485 cabling. 

4. Low-voltage control cabling. 

5. Control-circuit conductors. 

6. Fire alarm wire and cable. 

7. Identification products. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1.4 INFORMATIONAL SUBMITTALS 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Test cables upon receipt at Project site. 

1.6 FIELD CONDITIONS 

A. Do not install conductors and cables that are wet, moisture damaged, or mold damaged. 

1. Indications that wire and cables are wet or moisture damaged include, but are not limited 
to, discoloration and sagging of factory packing materials. 

B. Environmental Limitations:  Do not deliver or install UTP, optical fiber, and coaxial cables and 
connecting materials until wet work in spaces is complete and dry, and temporary HVAC 
system is operating and maintaining ambient temperature and humidity conditions at 
occupancy levels during the remainder of the construction period. 

PART 2  PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Surface-Burning Characteristics:  Comply with ASTM E 84; testing by a qualified testing 
agency.  Identify products with appropriate markings of applicable testing agency. 

1. Flame-Spread Index:  25 or less. 

2. Smoke-Developed Index:  50 or less. 
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B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 

2.2 OPTICAL FIBER CABLE 

A. Manufacturers:  Subject to compliance with requirements, provide products by the following: 

1. Belden Inc. 

2. Berk-Tek; a Nexans company. 

3. Corning Cable Systems. 

B. Description:  Multimode, 50/125-micrometer, 24-fiber, tight buffer, optical fiber cable. 

1. Comply with ICEA S-83-596 for mechanical properties. 

2. Comply with TIA/EIA-568-B.3 for performance specifications. 

3. Comply with TIA-492AAAB for detailed specifications. 

4. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying 
with UL 444, UL 1651, and NFPA 70 for the following types: 

a. General Purpose, Nonconductive:  Type OFN or OFNG. 

b. Plenum Rated, Nonconductive:  Type OFNP, complying with NFPA 262. 

c. Riser Rated, Nonconductive:  Type OFNR, complying with UL 1666. 

5. Maximum Attenuation:  3.50 dB/km at 850 nm; 1.5 dB/km at 1300 nm. 

6. Minimum Modal Bandwidth:  160 MHz-km at 850 nm; 500 MHz-km at 1300 nm. 

2.3 OPTICAL FIBER CABLE HARDWARE 

A. Cable Connecting Hardware:  Meet the Optical Fiber Connector Intermateability Standards 
(FOCIS) specifications of TIA-604-2-B, TIA-604-3-B, and TIA/EIA-604-12.  Comply with 
TIA/EIA-568-B.3. 

1. Quick-connect, simplex and duplex, Type LC connectors.  Insertion loss not more than 
0.75 dB. 

2. Type SFF connectors may be used in termination racks, panels, and equipment 
packages. 

2.4 RS-232 CABLE 

A. Plenum-Rated Cable:  NFPA 70, Type CMP. 

1. Paired, 2 pairs, No. 22 AWG, stranded (7x30) tinned copper conductors. 

2. Plastic insulation. 

3. Individual aluminum foil-polyester tape shielded pairs with 100 percent shield coverage. 

4. Plastic jacket. 

5. Pairs are cabled on common axis with No. 24 AWG, stranded (7x32) tinned copper drain 
wire. 

6. Flame Resistance:  Comply with NFPA 262. 
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2.5 RS-485 CABLE 

A. Plenum-Rated Cable:  NFPA 70, Type CMP. 

1. Paired, 2 pairs, No. 22 AWG, stranded (7x30) tinned copper conductors. 

2. Fluorinated ethylene propylene insulation. 

3. Unshielded. 

4. Fluorinated ethylene propylene jacket. 

5. Flame Resistance:  NFPA 262, Flame Test. 

2.6 LOW-VOLTAGE CONTROL CABLE 

A. Plenum-Rated, Paired Cable:  NFPA 70, Type CMP. 

1. One pair, twisted, No. 16 AWG, stranded (19x29) tinned copper conductors. 

2. PVC insulation. 

3. Unshielded. 

4. PVC jacket. 

5. Flame Resistance:  Comply with NFPA 262. 

2.7 CONTROL-CIRCUIT CONDUCTORS 

A. Class 1 Control Circuits:  Stranded copper, Type THHN-THWN, complying with UL 83, in 
raceway. 

B. Class 2 Control Circuits:  Stranded copper, Type THHN-THWN, complying with UL 83, in 
raceway. 

C. Class 3 Remote-Control and Signal Circuits:  Stranded copper, Type TW or TF, complying with 
UL 83. 

2.8 FIRE ALARM WIRE AND CABLE 

A. Manufacturers:  Subject to compliance with requirements, provide products by the following: 

1. Belden 

2. Draka Cableteq USA. 

3. General Cable - Carol Brand. 

4. Genesis Cable Products; Honeywell International, Inc. 

5. Rockbestos-Suprenant Cable Corp. 

6. West Penn. 

B. General Wire and Cable Requirements:  NRTL listed and labeled as complying with NFPA 70, 
Article 760. 

C. Signaling Line Circuits:  Twisted, shielded pair,  No. 18 AWG. 

D. Non-Power-Limited Circuits:  Solid-copper conductors with 600-V rated, 75 deg C, color-coded 
insulation. 
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1. Line-Voltage Circuits:  No. 12 AWG, minimum. 

2. Multiconductor Armored Cable:  NFPA 70, Type MC, copper conductors, Type 
TFN/THHN conductor insulation, copper drain wire, copper armor with red identifier stripe, 
NTRL listed for fire alarm and cable tray installation, plenum rated, and complying with 
requirements in UL 2196 for a 2-hour rating. 

2.9 IDENTIFICATION PRODUCTS 

A. Comply with requirements in Section 260553 "Identification for Electrical Systems." 

2.10 SOURCE QUALITY CONTROL 

A. Factory test multimode optical fiber cables according to TIA-526-14-A and TIA/EIA-568-B.3. 

B. Cable will be considered defective if it does not pass tests and inspections. 

C. Prepare test and inspection reports. 

PART 3  EXECUTION 

3.1 INSTALLATION OF HANGERS AND SUPPORTS 

A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" 
for installation of supports for cables. 

3.2 WIRING METHOD 

A. Install wiring in metal pathways and wireways. 

1. Minimum conduit size shall be 3/4 inch (21 mm).  Control and data transmission wiring 
shall not share conduit with other building wiring systems. 

B. Install cable, concealed in accessible ceilings, walls, and floors when possible. 

C. Wiring within Enclosures: 

1. Bundle, lace, and train conductors to terminal points with no excess and without 
exceeding manufacturer's limitations on bending radii. 

2. Install lacing bars and distribution spools. 

3. Separate power-limited and non-power-limited conductors as recommended in writing by 
manufacturer. 

4. Install conductors parallel with or at right angles to sides and back of enclosure. 

5. Connect conductors that are terminated, spliced, or interrupted in any enclosure 
associated with intrusion system to terminal blocks. 

6. Mark each terminal according to system's wiring diagrams. 

7. Make all connections with approved crimp-on terminal spade lugs, pressure-type terminal 
blocks, or plug connectors. 

3.3 INSTALLATION OF CONDUCTORS AND CABLES 

A. Comply with NECA 1. 

B. Conductors:  Size according to system manufacturer's written instructions unless otherwise 
indicated. 
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C. General Requirements for Cabling: 

1. Terminate all conductors; no cable shall contain unterminated elements.  Make 
terminations only at indicated outlets, terminals, and cross-connect and patch panels. 

2. Cables may not be spliced.  Secure and support cables at intervals not exceeding 30 
inches (760 mm) and not more than 6 inches (150 mm) from cabinets, boxes, fittings, 
outlets, racks, frames, and terminals. 

3. Bundle, lace, and train conductors to terminal points without exceeding manufacturer's 
limitations on bending radii, but not less than radii specified in BICSI ITSIM, "Cabling 
Termination Practices" Chapter.  Install lacing bars and distribution spools. 

4. Do not install bruised, kinked, scored, deformed, or abraded cable.  Do not splice cable 
between termination, tap, or junction points.  Remove and discard cable if damaged 
during installation and replace it with new cable. 

5. Pulling Cable:  Comply with BICSI ITSIM, Ch. 4, "Pulling Cable."  Monitor cable pull 
tensions. 

D. Optical Fiber Cable Installation: 

1. Comply with TIA/EIA-568-B.3. 

2. Cable shall be terminated on connecting hardware that is rack or cabinet mounted. 

3.4 FIRE ALARM WIRING INSTALLATION 

A. Comply with NECA 1 and NFPA 72. 

B. Wiring Method:  Install wiring in metal raceway according to Section 28 0528 "Pathways for 
Electronic Safety and Security." 

1. Install plenum cable in environmental air spaces, including plenum ceilings. 

C. Wiring Method: 

1. Cables and raceways used for fire alarm circuits, and equipment control wiring associated 
with the fire alarm system, may not contain any other wire or cable. 

2. Signaling Line Circuits:  Power-limited fire alarm cables shall not be installed in the same 
cable or raceway as signaling line circuits. 

D. Wiring within Enclosures:  Separate power-limited and non-power-limited conductors as 
recommended by manufacturer.  Install conductors parallel with or at right angles to sides and 
back of the enclosure.  Bundle, lace, and train conductors to terminal points with no excess.  
Connect conductors that are terminated, spliced, or interrupted in any enclosure associated 
with the fire alarm system to terminal blocks.  Mark each terminal according to the system's 
wiring diagrams.  Make all connections with approved crimp-on terminal spade lugs, pressure-
type terminal blocks, or plug connectors. 

E. Color-Coding:  Color-code fire alarm conductors differently from the normal building power 
wiring.  Use one color-code for alarm circuit wiring and another for supervisory circuits.  Color-
code audible alarm-indicating circuits differently from alarm-initiating circuits.  Use different 
colors for visible alarm-indicating devices.  Paint fire alarm system junction boxes and covers 
red. 

F. Wiring to Remote Alarm Transmitting Device:  1-inch (25-mm) conduit between the fire alarm 
control panel and the transmitter.  Install number of conductors and electrical supervision for 
connecting wiring as needed to suit monitoring function. 
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3.5 POWER AND CONTROL-CIRCUIT CONDUCTORS 

A. 120-V Power Wiring:  Install according to Section 260519 "Low-Voltage Electrical Power 
Conductors and Cables" unless otherwise indicated. 

B. Minimum Conductor Sizes: 

1. Class 1 remote-control and signal circuits, No. 14 AWG. 

2. Class 2 low-energy, remote-control and signal circuits, No. 16 AWG. 

3. Class 3 low-energy, remote-control, alarm and signal circuits, No. 12 AWG. 

3.6 CONNECTIONS 

A. Comply with requirements in Section 28 3111 "Digital, Addressable Fire-Alarm System for 
connecting, terminating, and identifying wires and cables. 

3.7 FIRESTOPPING 

A. Comply with requirements in Section 07 8400 "Firestopping." 

3.8 GROUNDING 

A. For low-voltage wiring and cabling, comply with requirements in Section 260526 "Grounding 
and Bonding for Electrical Systems." 

3.9 IDENTIFICATION 

A. Identify system components, wiring, and cabling complying with TIA/EIA-606-A.  Comply with 
requirements for identification specified in Section 260553 "Identification for Electrical 
Systems." 

3.10 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Visually inspect cable placement, cable termination, grounding and bonding, equipment 
and patch cords, and labeling of all components. 

2. Optical Fiber Cable Tests: 

a. Test instruments shall meet or exceed applicable requirements in TIA/EIA-568-B.1.  
Use only test cords and adapters that are qualified by test equipment manufacturer 
for channel or link test configuration. 

b. Link End-to-End Attenuation Tests: 

1) Multimode Link Measurements:  Test at 850 or 1300 nm in one direction 
according to TIA-526-14-A, Method B, One Reference Jumper. 

2) Attenuation test results for links shall be less than 2.0 dB.  Attenuation test 
results shall be less than that calculated according to equation in TIA/EIA-568-
B.1. 

B. Document data for each measurement.  Print data for submittals in a summary report that is 
formatted using Table 10.1 in BICSI TDMM as a guide, or transfer the data from the instrument 
to the computer, save as text files, print, and submit. 

C. End-to-end cabling will be considered defective if it does not pass tests and inspections. 
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D. Prepare test and inspection reports. 
END OF SECTION 
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SECTION 28 0528 
PATHWAYS FOR ELECTRONIC SAFETY AND SECURITY 

PART 1  GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Metal conduits, tubing, and fittings. 

2. Optical-fiber-cable pathways and fittings. 

3. Metal wireways and auxiliary gutters. 

4. Boxes, enclosures, and cabinets. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For surface pathways, wireways and fittings, floor boxes, hinged-cover 
enclosures, and cabinets. 

B. Shop Drawings:  For custom enclosures and cabinets.  Include plans, elevations, sections, and 
attachment details. 

PART 2  PRODUCTS 

2.1 METAL CONDUITS, TUBING, AND FITTINGS 

A. General Requirements for Metal Conduits and Fittings: 

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for 
intended location and application. 

B. GRC:  Comply with ANSI C80.1 and UL 6. 

C. IMC:  Comply with ANSI C80.6 and UL 1242. 

D. EMT:  Comply with ANSI C80.3 and UL 797. 

E. LFMC:  Flexible steel conduit with PVC jacket and complying with UL 360. 

F. Fittings for Metal Conduit:  Comply with NEMA FB 1 and UL 514B. 

1. Fittings for EMT: 

a. Material:  Steel or die cast. 

b. Type:  compression. 

2. Expansion Fittings:  PVC or steel to match conduit type, complying with UL 467, rated for 
environmental conditions where installed, and including flexible external bonding jumper. 

G. Joint Compound for IMC, GRC, or ARC:  Approved, as defined in NFPA 70, by authorities 
having jurisdiction for use in conduit assemblies, and compounded for use to lubricate and 
protect threaded conduit joints from corrosion and to enhance their conductivity. 
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2.2 OPTICAL-FIBER-CABLE PATHWAYS AND FITTINGS 

A. Manufacturers:  Subject to compliance with requirements, provide products by the following: 

B. Description:  Comply with UL 2024; flexible-type pathway, approved for plenum installation 
unless otherwise indicated. 

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for 
intended location and application. 

2.3 METAL WIREWAYS AND AUXILIARY GUTTERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by the following: 

B. Description:  Sheet metal, complying with UL 870 and NEMA 250, Type 1 unless otherwise 
indicated, and sized according to NFPA 70. 

1. Comply with TIA-569-B. 

C. Fittings and Accessories:  Include couplings, offsets, elbows, expansion joints, adapters, hold-
down straps, end caps, and other fittings to match and mate with wireways as required for 
complete system. 

D. Wireway Covers:  Hinged type unless otherwise indicated. 

E. Finish:  Manufacturer's standard enamel finish. 

2.4 SURFACE PATHWAYS 

A. General Requirements for Surface Pathways: 

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for 
intended location and application. 

B. Surface Metal Pathways:  Galvanized steel with snap-on covers complying with UL 5.  
Manufacturer's standard enamel finish in color selected by Architect. 

1. Manufacturers:  Subject to compliance with requirements, provide products by the 
following: 

a. Panduit Corp. 

b. Wiremold / Legrand. 

2.5 BOXES, ENCLOSURES, AND CABINETS 

A. Manufacturers:  Subject to compliance with requirements, provide products by the following: 

B. General Requirements for Boxes, Enclosures, and Cabinets: 

1. Boxes, enclosures and cabinets installed in wet locations shall be listed for use in wet 
locations. 

C. Sheet-Metal Outlet and Device Boxes:  Comply with NEMA OS 1 and UL 514A. 

D. Cast-Metal Outlet and Device Boxes:  Comply with NEMA FB 1, ferrous alloy, Type FD, with 
gasketed cover. 

E. Box extensions used to accommodate new building finishes shall be of same material as 
recessed box. 
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F. Small Sheet Metal Pull and Junction Boxes:  NEMA OS 1. 

G. Cast-Metal Access, Pull, and Junction Boxes:  Comply with NEMA FB 1 and UL 1773, cast 
aluminum with gasketed cover. 

H. Device Box Dimensions:  4-inches square by 2-1/8 inches deep (100 mm square by 60 mm 
deep). 

I. Gangable boxes are prohibited. 

J. Hinged-Cover Enclosures:  Comply with UL 50 and NEMA 250, Type 1 with continuous-hinge 
cover with flush latch unless otherwise indicated. 

1. Metal Enclosures:  Steel, finished inside and out with manufacturer's standard enamel. 

2. Interior Panels:  Steel; all sides finished with manufacturer's standard enamel. 

K. Cabinets: 

1. NEMA 250, Type 1, galvanized-steel box with removable interior panel and removable 
front, finished inside and out with manufacturer's standard enamel. 

2. Hinged door in front cover with flush latch and concealed hinge. 

3. Key latch to match panelboards. 

4. Metal barriers to separate wiring of different systems and voltage. 

5. Accessory feet where required for freestanding equipment. 

2.6 HANDHOLES AND BOXES FOR EXTERIOR UNDERGROUND CABLING 

A. General Requirements for Handholes and Boxes: 

1. Boxes and handholes for use in underground systems shall be designed and identified as 
defined in NFPA 70, for intended location and application. 

2. Boxes installed in wet areas shall be listed and labeled as defined in NFPA 70, by a 
qualified testing agency, and marked for intended location and application. 

3. Comply with TIA-569-B. 

B. Polymer-Concrete Handholes and Boxes with Polymer-Concrete Cover:  Molded of sand and 
aggregate, bound together with polymer resin, and reinforced with steel, fiberglass or a 
combination of the two. 

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

2. Standard:  Comply with SCTE 77. 

3. Configuration:  Designed for flush burial with open bottom unless otherwise indicated. 

4. Cover:  Weatherproof, secured by tamper-resistant locking devices and having structural 
load rating consistent with enclosure and handhole location. 

5. Cover Finish:  Nonskid finish shall have a minimum coefficient of friction of 0.50. 

6. Cover Legend:  Molded lettering, "ELECTRIC.". 
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2.7 SOURCE QUALITY CONTROL FOR UNDERGROUND ENCLOSURES 

A. Handhole and Pull-Box Prototype Test:  Test prototypes of handholes and boxes for 
compliance with SCTE 77.  Strength tests shall be for specified tier ratings of products 
supplied. 

1. Tests of materials shall be performed by an independent testing agency. 

2. Strength tests of complete boxes and covers shall be by either an independent testing 
agency or manufacturer.  A qualified registered professional engineer shall certify tests by 
manufacturer. 

PART 3  EXECUTION 

3.1 PATHWAY APPLICATION 

A. Outdoors:  Apply pathway products as specified below unless otherwise indicated: 

1. Exposed Conduit:  GRC or IMC. 

2. Underground Conduit:  RNC, Type EPC-40-PVC, direct buried. 

3. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 
Electric Solenoid, or Motor-Driven Equipment):  LFMC. 

4. Boxes and Enclosures, Aboveground:  NEMA 250, Type 3R. 

B. Indoors:  Apply pathway products as specified below unless otherwise indicated: 

1. Exposed, Not Subject to Physical Damage:  EMT. 

2. Exposed, Not Subject to Severe Physical Damage:  EMT. 

3. Exposed and Subject to Severe Physical Damage:  GRC.  Pathway locations include the 
following: 

a. Loading dock. 

b. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling units. 

c. Mechanical rooms. 

4. Concealed in Ceilings and Interior Walls and Partitions:  EMT. 

5. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 
Electric-Solenoid, or Motor-Driven Equipment):  FMC, except use LFMC in damp or wet 
locations. 

6. Damp or Wet Locations:  GRC. 

7. Pathways for Optical-Fiber or Communications Cable in Spaces Used for Environmental 
Air:  Plenum-type, optical-fiber-cable pathway. 

8. Pathways for Optical-Fiber or Communications-Cable Risers in Vertical Shafts:  Riser-
type, optical-fiber-cable pathway. 

9. Boxes and Enclosures:  NEMA 250, Type 1, except use NEMA 250, Type 4 stainless 
steel in institutional and commercial kitchens and damp or wet locations. 

C. Minimum Pathway Size Indoor:  3/4-inch (21-mm) trade size.  Minimum size for optical-fiber 
cables is 1 inch (27 mm). 
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D. Minimum Pathway Size Outdoor:  1-inch (27-mm) trade size.  Minimum size for optical-fiber 
cables is 1 inch (27 mm 

E. Pathway Fittings:  Compatible with pathways and suitable for use and location. 

1. Rigid and Intermediate Steel Conduit:  Use threaded rigid steel conduit fittings unless 
otherwise indicated.  Comply with NEMA FB 2.10. 

2. EMT:  Use compression, cast-metal fittings.  Comply with NEMA FB 2.10. 

3. Flexible Conduit:  Use only fittings listed for use with flexible conduit.  Comply with NEMA 
FB 2.20. 

3.2 INSTALLATION 

A. Comply with NECA 1, NECA 101, and TIA-569-B for installation requirements except where 
requirements on Drawings or in this article are stricter.  Comply with NECA 102 for aluminum 
pathways.  Comply with NFPA 70 limitations for types of pathways allowed in specific 
occupancies and number of floors. 

B. Keep pathways at least 6 inches (150 mm) away from parallel runs of flues and steam or hot-
water pipes.  Install horizontal pathway runs above water and steam piping. 

C. Complete pathway installation before starting conductor installation. 

D. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" 
for hangers and supports. 

E. Arrange stub-ups so curved portions of bends are not visible above finished slab. 

F. Install no more than the equivalent of three 90-degree bends in any conduit run except for 
communications wiring conduits for which only two 90-degree bends are allowed.  Support 
within 12 inches (300 mm) of changes in direction. 

G. Conceal conduit and EMT within finished walls, ceilings, and floors unless otherwise indicated.  
Install conduits parallel or perpendicular to building lines. 

H. Support conduit within 12 inches (300 mm) of enclosures to which attached. 

I. Stub-ups to Above Recessed Ceilings: 

1. Use EMT, IMC, or RMC for pathways. 

2. Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in hubs or 
in an enclosure. 

J. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions:  Apply 
listed compound to threads of pathway and fittings before making up joints.  Follow compound 
manufacturer's written instructions. 

K. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of 
boxes or cabinets.  Install insulated bushings on conduits terminated with locknuts. 

L. Install pathways square to the enclosure and terminate at enclosures with locknuts.  Install 
locknuts hand tight plus 1/4 turn more. 

M. Do not rely on locknuts to penetrate nonconductive coatings on enclosures.  Remove coatings 
in the locknut area prior to conduit assembly to assure a continuous ground path. 
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N. Cut conduit perpendicular to the length.  For conduits of 2-inch (53-mm) trade size and larger, 
use roll cutter or a guide to ensure cut is straight and perpendicular to the length. 

O. Install pull wires in empty pathways.  Use polypropylene or monofilament plastic line with not 
less than 200-lb (90-kg) tensile strength.  Leave at least 12 inches (300 mm) of slack at each 
end of pull wire.  Cap underground pathways designated as spare above grade alongside 
pathways in use. 

P. Surface Pathways: 

1. Install surface pathway for surface electrical outlet boxes only where indicated on 
Drawings. 

2. Install surface pathway with a minimum 2-inch (50-mm) radius control at bend points. 

3. Secure surface pathway with screws or other anchor-type devices at intervals not 
exceeding 48 inches (1200 mm) and with no less than two supports per straight pathway 
section.  Support surface pathway according to manufacturer's written instructions.  Tape 
and glue are not acceptable support methods. 

Q. Pathways for Optical-Fiber and Communications Cable:  Install pathways, metal and 
nonmetallic, rigid and flexible, as follows: 

1. 1-Inch (27-mm) Trade Size and Larger:  Install pathways in maximum lengths of 75 feet 
(23 m). 

2. Install with a maximum of two 90-degree bends or equivalent for each length of pathway 
unless Drawings show stricter requirements.  Separate lengths with pull or junction boxes 
or terminations at distribution frames or cabinets where necessary to comply with these 
requirements. 

R. Install pathway sealing fittings at accessible locations according to NFPA 70 and fill them with 
listed sealing compound.  For concealed pathways, install each fitting in a flush steel box with 
a blank cover plate having a finish similar to that of adjacent plates or surfaces.  Install 
pathway sealing fittings according to NFPA 70. 

S. Install devices to seal pathway interiors at accessible locations.  Locate seals so no fittings or 
boxes are between the seal and the following changes of environments.  Seal the interior of all 
pathways at the following points: 

1. Where an underground service pathway enters a building or structure. 

2. Where otherwise required by NFPA 70. 

T. Flexible Conduit Connections:  Comply with NEMA RV 3.  Use maximum of 72 inches (1830 
mm) of flexible conduit for equipment subject to vibration, noise transmission, or movement; 
and for transformers and motors. 

1. Use LFMC in damp or wet locations subject to severe physical damage. 

U. Mount boxes at heights indicated on Drawings.  If mounting heights of boxes are not 
individually indicated, give priority to ADA requirements.  Install boxes with height measured to 
center of box unless otherwise indicated. 

V. Recessed Boxes in Masonry Walls:  Saw-cut opening for box in center of cell of masonry 
block, and install box flush with surface of wall.  Prepare block surface to provide a flat surface 
for a raintight connection between box and cover plate or supported equipment and box. 
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W. Horizontally separate boxes mounted on opposite sides of walls so they are not in the same 
vertical channel. 

X. Support boxes of three gangs or more from more than one side by spanning two framing 
members or mounting on brackets specifically designed for the purpose. 

Y. Fasten junction and pull boxes to or support from building structure.  Do not support boxes by 
conduits. 

3.3 INSTALLATION OF UNDERGROUND CONDUIT 

A. Direct-Buried Conduit: 

1. Excavate trench bottom to provide firm and uniform support for conduit.  Prepare trench 
bottom as specified in Section 312000 "Earth Moving" for pipe less than 6 inches (150 
mm) in nominal diameter. 

2. Install backfill as specified in Section 312000 "Earth Moving." 

3. After installing conduit, backfill and compact.  Start at tie-in point, and work toward end of 
conduit run, leaving conduit at end of run free to move with expansion and contraction as 
temperature changes during this process.  Firmly hand tamp backfill around conduit to 
provide maximum supporting strength.  After placing controlled backfill to within 12 inches 
(300 mm) of finished grade, make final conduit connection at end of run and complete 
backfilling with normal compaction as specified in Section 312000 "Earth Moving." 

4. Install manufactured duct elbows for stub-ups at poles and equipment and at building 
entrances through floor unless otherwise indicated.  Encase elbows for stub-up ducts 
throughout the length of elbow. 

5. Install manufactured rigid steel conduit elbows for stub-ups at poles and equipment and 
at building entrances through floor. 

a. Couple steel conduits to ducts with adapters designed for this purpose, and encase 
coupling with 3 inches (75 mm) of concrete for a minimum of 12 inches (300 mm) on 
each side of the coupling. 

b. For stub-ups at equipment mounted on outdoor concrete bases and where conduits 
penetrate building foundations, extend steel conduit horizontally a minimum of 60 
inches (1500 mm) from edge of foundation or equipment base.  Install insulated 
grounding bushings on terminations at equipment. 

6. Underground Warning Tape:  Comply with requirements in Section 260553 "Identification 
for Electrical Systems." 

3.4 INSTALLATION OF UNDERGROUND HANDHOLES AND BOXES 

A. Install handholes and boxes level and plumb and with orientation and depth coordinated with 
connecting conduits to minimize bends and deflections required for proper entrances. 

B. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded 
from 1/2-inch (12.5-mm) sieve to No. 4 (4.75-mm) sieve and compacted to same density as 
adjacent undisturbed earth. 

C. Elevation:  In paved areas, set so cover surface will be flush with finished grade.  Set covers of 
other enclosures 1 inch (25 mm) above finished grade. 

D. Install handholes with bottom below frost line, 4 ft below grade. 
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E. Install removable hardware, including pulling eyes, cable stanchions, cable arms, and 
insulators, as required for installation and support of cables and conductors and as indicated.  
Select arm lengths to be long enough to provide spare space for future cables, but short 
enough to preserve adequate working clearances in enclosure. 

F. Field cut openings for conduits according to enclosure manufacturer's written instructions.  Cut 
wall of enclosure with a tool designed for material to be cut.  Size holes for terminating fittings 
to be used, and seal around penetrations after fittings are installed. 

3.5 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRONIC SAFETY AND SECURITY 
PENETRATIONS 

A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies.  Comply 
with requirements in Section 280544 "Sleeves and Sleeve Seals for Electronic Safety and 
Security Pathways and Cabling." 

3.6 FIRESTOPPING 

A. Install firestopping at penetrations of fire-rated floor and wall assemblies.  Comply with 
requirements in Section 078413 "Penetration Firestopping." 

3.7 PROTECTION 

A. Protect coatings, finishes, and cabinets from damage and deterioration. 

1. Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer. 
END OF SECTION 

 



BG-9A10(034)--80-85 / Ames 
Complex Fire Alarm System 
Replacement 

 SLEEVES AND SLEEVE SEALS 
FOR ELECTRONIC SAFETY 

AND SECURITY PATHWAYS 
AND CABLING 

Shive-Hattery Project # 4151330 28 0544 - 1  
 

SECTION 28 0544 
SLEEVES AND SLEEVE SEALS FOR ELECTRONIC SAFETY AND SECURITY PATHWAYS AND 

CABLING 

PART 1  GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Sleeves for pathway and cable penetration of non-fire-rated construction walls and floors. 

2. Grout. 

3. Silicone sealants. 

B. Related Requirements: 

1. Section 078413 "Penetration Firestopping" for penetration firestopping installed in fire-
resistance-rated walls, horizontal assemblies, and smoke barriers, with and without 
penetrating items. 

1.3 ACTION SUBMITTALS 

A. None required. 

PART 2  PRODUCTS 

2.1 SLEEVES 

A. Wall Sleeves: 

1. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc coated, 
plain ends. 

B. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies:  Galvanized-
steel sheet; 0.0239-inch (0.6-mm) minimum thickness; round tube closed with welded 
longitudinal joint, with tabs for screw-fastening the sleeve to the board. 

C. Sleeves for Rectangular Openings: 

1. Material:  Galvanized-steel sheet. 

2. Minimum Metal Thickness: 

a. For sleeve cross-section rectangle perimeter less than 50 inches (1270 mm) and 
with no side larger than 16 inches (400 mm), thickness shall be 0.052 inch (1.3 mm). 

b. For sleeve cross-section rectangle perimeter 50 inches (1270 mm) or more and one 
or more sides larger than 16 inches (400 mm), thickness shall be 0.138 inch (3.5 
mm). 
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2.2 GROUT 

A. Description:  Nonshrink; recommended for interior and exterior sealing openings in non-fire-
rated walls or floors. 

B. Standard:  ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, 
hydraulic-cement grout. 

C. Design Mix:  5000-psi (34.5-MPa), 28-day compressive strength. 

D. Packaging:  Premixed and factory packaged. 

2.3 SILICONE SEALANTS 

A. 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 that are not fire rated. 

2. Sealant shall have VOC content of 250 g/L or less when calculated according to 40 CFR 
59, Subpart D (EPA Method 24). 

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

PART 3  EXECUTION 

3.1 SLEEVE INSTALLATION FOR NON-FIRE-RATED ELECTRICAL PENETRATIONS 

A. Comply with NECA 1. 

B. Sleeves for Conduits Penetrating Above-Grade Non-Fire-Rated Concrete and Masonry-Unit 
Floors and Walls: 

1. Interior Penetrations of Non-Fire-Rated Walls and Floors: 

a. Seal space outside of sleeves with mortar or grout.  Pack sealing material solidly 
between sleeve and wall so no voids remain.  Tool exposed surfaces smooth; protect 
material while curing. 

2. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening. 

3. Size pipe sleeves to provide 1/4-inch (6.4-mm) annular clear space between sleeve and 
pathway or cable unless sleeve seal is to be installed. 

4. Install sleeves for wall penetrations unless core-drilled holes or formed openings are 
used.  Install sleeves during erection of walls.  Cut sleeves to length for mounting flush 
with both surfaces of walls.  Deburr after cutting. 

5. Install sleeves for floor penetrations.  Extend sleeves installed in floors 2 inches (50 mm) 
above finished floor level.  Install sleeves during erection of floors. 

C. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies: 

1. Use circular metal sleeves unless penetration arrangement requires rectangular sleeved 
opening. 



BG-9A10(034)--80-85 / Ames 
Complex Fire Alarm System 
Replacement 

 SLEEVES AND SLEEVE SEALS 
FOR ELECTRONIC SAFETY 

AND SECURITY PATHWAYS 
AND CABLING 

Shive-Hattery Project # 4151330 28 0544-3  
 

2. Seal space outside of sleeves with approved joint compound for gypsum board 
assemblies. 

END OF SECTION 
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SECTION 28 3100 

FIRE DETECTION GRAPHICAL MONITORING SYSTEM 

PART 1 GENERAL 

1.1 DESCRIPTION 

A. This specification includes the furnishing, installation, connection, and testing of a PC based 
graphical facilities monitoring system; including Underwriters Laboratories (UL) listed 
application software and hardware complete and ready for operation. 

B. The system shall comply with requirements of NFPA Standard No. 72 for Proprietary Signaling 
System Receiving Unit except as modified and supplemented by this specification. 

C. The system and associated equipment as specified herein shall be manufactured by a single 
manufacturer. 

1.2 REFERENCE STANDARDS 

A. NFPA No. 70 - National Electric Code (NEC). 

B. NFPA No. 72 - National Fire Alarm Code; including Chapter 24 - Emergency Communications 
Systems (ECS) with voluntary Mass Notification System (MNS). 

C. UL No. 50 - Cabinets and Boxes. 

D. UL No. 294 - Access Control System Units. 

E. UL No. 864 - Control Units for Fire Protective Signaling Systems. 

F. UL No. 1481 - Power Supplies for Fire Protective Signaling Systems. 

G. Local and State Building Codes. 

H. All requirements of the Authority Having Jurisdiction (AHJ). 

I. ULC Control Units for Fire Alarm Systems 

1.3 SUMMARY 

A. A PC based graphical facilities monitoring system shall be installed in accordance to the 
project specifications and drawings. 

B. The PC based graphical facilities monitoring system shall include, but not be limited to, touch 
screen monitor, one or more PC based graphical workstations, all input/output devices, 
network communications media, control equipment, auxiliary control devices, power supplies, 
and wire / fiber optic media as shown on the drawings and specified herein. 

C. A supervised interface to fire alarm control panels shall be made. 

D. The system shall monitor and control various fire, security, and other facility information. 

E. The system shall include an interface to digital alarm communicator receivers for wide area 
network monitoring. 

F. The system shall include a device that allows remote viewing of the system via the Internet or 
an intranet. 

G. The system shall include a redundant interface for networks for survivability. 
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H. The system shall allow a mixture of different technologies and manufacturers' equipment to 
operate on the same network and provide the operator with a consistent look and operation for 
all monitored equipment. 

I. The system shall support a variety of topologies and media and shall provide an industry 
standard open architecture transport layer protocol. 

J. Using standard RS-232 ports on existing and future monitoring and control systems used by 
the facility, the system shall connect to and interpret status change data transmitted from the 
ports and provide graphic annunciation, control, history logging and reporting as specified 
herein. 

K. The system shall be electrically supervised and monitor the integrity of all conductors. 

L. The system shall include a Pager/Modem function that will provide the capability to send 
system information via a modem that is connected to a Workstations COMM port to a person's 
pager. 

M. The system shall provide E-Mail functions capability to send system information via an email 
server to an email account. 

N. The system shall have the ability to page directly from the workstation to any digital audio 
evacuation and paging system installed on the network. 

1.4 ACTION SUBMITTALS 

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

B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work. 

C. Wiring diagrams indicating all wiring for each item of equipment and the interconnections 
between the items of equipment and complete wiring point-to-point diagrams. 

D. General Submittal Requirements: 

1. Submittals shall be approved by authorities having jurisdiction prior to submitting them to 
Architect. 

a. Drawings submitted to the state for review shall be organized with one building per 
submittal form. The system network diagram and campus plan shall be included with 
submittal for the Admin Building. 

2. Shop Drawings shall be prepared by persons with the following qualifications: 

a. NICET-certified fire-alarm technician, Level IV minimum. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For qualified Installer. 

B. Field quality-control reports. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For fire-alarm systems and components to include in 
emergency, operation, and maintenance manuals. In addition to items specified in Section 01 
7800 "Closeout Submittals," include the following: 

1. Comply with the "Records" Section of the "Inspection, Testing and Maintenance" Chapter 
in NFPA 72. 
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2. Provide "Record of Completion Documents" according to NFPA 72 article "Permanent 
Records" in the "Records" Section of the "Inspection, Testing and Maintenance" Chapter. 

3. Record copy of site-specific software. 

4. Provide "Maintenance, Inspection and Testing Records" according to NFPA 72 article of 
the same name and include the following: 

a. Frequency of testing of installed components. 

b. Frequency of inspection of installed components. 

c. Requirements and recommendations related to results of maintenance. 

d. Manufacturer's user training manuals. 

5. Manufacturer's required maintenance related to system warranty requirements. 

B. Record Documents. 

1. Provide record documents in accordance with Division 01. 

2. Record documents shall include electronic copies of all building floor plans, campus site 
plans and network diagrams on CD, USB flash drive or other media acceptable to the 
owner. Coordinate with owner for format of plans and diagrams (e.g. PDF, DXF, etc.) 

C. Software and Firmware Operational Documentation: 

1. Software operating and upgrade manuals. 

2. Program Software Backup: On magnetic media or compact disk, complete with data files. 

3. Device address list. 

4. Printout of software application and graphic screens. 

1.7 SOFTWARE SERVICE AGREEMENT 

A. Comply with UL 864. 

B. Technical Support: Beginning with Substantial Completion, provide software support for two 
years. 

C. Upgrade Service: Update software to latest version at Project completion. Install and program 
software upgrades that become available within two years from date of Substantial 
Completion. Upgrading software shall include operating system. Upgrade shall include new or 
revised licenses for use of software. 

1. Provide 30 days' notice to Owner to allow scheduling and access to system and to allow 
Owner to upgrade computer equipment if necessary. 

1.8 QUALITY ASSURANCE 

A. Installer Qualifications: Personnel shall be trained and certified by manufacturer for installation 
of units required for this Project. 

B. Installer Qualifications: Installation shall be by personnel certified by NICET as fire-alarm Level 
III technician. 

C. Source Limitations for Graphical Monitoring System and Components: Obtain system from 
single source from single manufacturer. 
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D. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 

E. Product Listing Organization Qualifications: An organization recognized by OSHA as a 
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having 
jurisdiction. 

F. NFPA Certification: Obtain certification according to NFPA 72 by an NRTL. 

1.9 PROJECT CONDITIONS 

A. Interruption of Existing Graphical Monitoring Service: Do not interrupt graphical monitoring 
service to facilities occupied by Owner or others unless permitted under the following 
conditions and then only after arranging to provide temporary guard service according to 
requirements indicated: 

1. Notify Owner no fewer than two days in advance of proposed interruption of graphical 
monitoring service. 

2. Do not proceed with interruption of fire-alarm service without Owner's written permission. 

1.10 SEQUENCING AND SCHEDULING 

A. Existing Graphical Monitoring Equipment: Maintain existing equipment fully operational until 
new equipment has been tested and accepted. As new equipment is installed, label it "NOT IN 
SERVICE" until it is accepted. Remove labels from new equipment when put into service and 
label existing fire-alarm equipment "NOT IN SERVICE" until removed from the building. 

B. Equipment Removal: After acceptance of new graphical monitoring system, remove existing 
disconnected equipment and wiring. 

C. Owner to coordinate any work with the current provider needed to reprogram the existing 
system while the new equipment is being installed. 

PART 2 PRODUCTS 

2.1 MANUFACTURERS 

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

1. NOTIFIER; a Honeywell company. The basis of this specification is the ONYX system. 

2. Siemens Building Technologies, Inc.; Fire Safety Division. 

3. SimplexGrinnell LP; a Tyco International company. 

2.2 WORKSTATION 

A. The system shall operate on no less than an IBM compatible UL listed Intel Dual Core 
processor operating at 2.16 GHz on the Microsoft Windows platform. 

B. The workstation shall have: no less than 3.2 Gigabytes of RAM, two hard drives with no less 
than 160 Gigabytes of storage space, a minimum of 64 megabytes of video RAM, a CD-R/W 
for system backup, internal supervisory CPU watchdog board with audible annunciator, 100 
Base-T Ethernet NIC card, a 104 key keyboard, and a mouse type pointing device with a 
center wheel. 
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C. The workstation shall come equipped with all necessary gateway modules to allow connection 
to the network(s) it monitors as standard equipment. All workstations shall support Ethernet 
communications when multiple workstations are required. 

D. The workstation shall support an SVGA monitor and be supplied with a flat touch screen 
monitor. 

E. The computer shall be capable of networking to additional computers and these computers 
shall be capable of operating as workstations and/or gateways for local area or wide area 
networks. 

F. Alarm annunciation shall appear on all workstations and may be silenced at each local 
workstation. 

1. Only one workstation and operator shall be in command of the system for global alarm 
acknowledgement at any time. 

2.3 WORKSTATION PERFORMANCE 

A. The network will interface and report the individually monitored system's status via a user-
friendly Graphical User Interface (GUI) based software workstation. 

B. The software shall operate under Microsoft Windows as manufactured by Microsoft 
Corporation. 

C. The GUI based software must be capable of graphically representing each facility being 
monitored with floor plans and icons depicting the actual locations of the various systems; and 
/ or sensors' locations as well as view the system events in text mode. 

D. The software shall use a 1024 pixels X 768 pixels GUI display capable of showing a large 
primary floor plan display, a key map representative of a larger view of the primary display and 
its relationship to the facility being monitored, the current operator, number of fire, supervisory, 
pre-alarms, troubles, and security events within the network as well as outstanding events and 
acknowledged events. 

E. The software shall have the capacity of at least 1,000 screens / floor plans or as dictated by 
hard drive space and installed VIDEO and RAM memory for efficient operation. 

F. The workstation shall have the ability to support graphic printing of all data including graphical 
floor plans, system activity, history, and guidance text. A Windows® compatible printer shall be 
supported for the graphics and report printer options. 

G. The workstation software shall permit automatic navigation to the screen containing an icon 
that represents the system or sensor in the event of an off-normal condition. 

H. The system/sensor icon shall indicate the type of off-normal condition, flash, and change to the 
color associated with the off-normal condition (e.g., RED for ALARM and YELLOW for 
TROUBLE). 

I. The software shall allow the attachment of text (TXT) files, sound (WAV) files, image (BMP) 
files, and video (AVI) files to each system or sensor icon allowing additional information to be 
provided to the system operator for responding to the off-normal condition. The software must 
have the ability for an attachment for each major event type per device. 

J. The software shall allow the importation of externally developed floor plans in Windows 
Metafile (WMF), JPEG (JPG), Graphics Interchange Format (GIF) and Bitmap (BMP) format. 
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K. The software shall provide automatic navigation to the screen containing the icon of any 
system or sensor when an event is initially annunciated. In addition, operator navigation to 
screens containing outstanding events shall be accomplished by "clicking on" the event from 
either the acknowledged or unacknowledged event. 

L. History Manager. The software shall contain a History Manager, which shall record all system 
events with a time and date stamp as well as the current system operator's name. 

1. The system shall provide the ability to store all off-normal events experienced by the 
various sub-systems that are monitored by the system. 

2. All events shall be recorded with a time and date stamp and the system operator shall be 
provided with the ability to log a pre-defined response or a custom comment for each off-
normal event and have that comment stored in the history file with the time, date and 
operator name. 

3. Provide for the ability to conduct searches and generate subsequent reports, based on all 
events for a single system / device address, a specific node, a specific type of off-normal 
condition and date range (mm/dd/yy to mm/dd/yy) or combinations of these search 
parameters. The number of entries in the history file that match the determined search 
criteria will be displayed. 

4. The History Manager shall signal a need to back-up the history file at 100,000 events and 
then remind the operator at intervals of 100 events thereafter. 

5. It shall be possible to pre-select data fields for reporting and then saving the report as a 
template. It shall also be possible to schedule the pre-defined report to print at a 
designated time. 

6. The History Manager shall provide the operator the ability to select the number of days to 
back-up history. 

M. Alarm Monitoring. The system shall provide for continuous monitoring of all off-normal 
conditions regardless of the current activity displayed on the screen. 

1. If an operator is viewing the history of a sub-system and an alarm condition should occur, 
the system shall automatically navigate to the graphic screen showing the area where the 
off-normal event is occurring. 

2. The system shall prioritize all off-normal events as defined by National Fire Alarm Code® 
72 into the following categories: fire alarms, troubles, supervisory alarms, pre-alarms and 
security alarms. 

3. The system shall display a running count of all events by type in an alarm summary 
window. The alarm summary window shall include at least five counters, defaulted to 
Alarm, Pre-Alarm, Trouble, Security, and Supervisory events. 

4. The system shall show a running list of all unacknowledged events and acknowledged 
events and allow the system operator to acknowledge an event by "double-clicking" on 
that event in the Unacknowledged Events box. The Unacknowledged and Acknowledged 
Events boxes shall contain an abbreviated description of the off-normal condition. 

5. The details of the condition may be viewed by selecting event in the unacknowledged 
events box. 

6. The system shall allow the attachment of user-definable text files, image files, video files, 
and sound files to each device / system monitored (for every event state) in order to 
facilitate the operators and response personnel's response to the off-normal condition. 

7. The system shall record all events to the system's hard drive. A minimum of 100,000 
events may be stored. 
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N. Reports & Logs: 

1. The system shall provide for the ability to generate reports based on system history. 

2. The system shall allow the system operator to enter custom comments up to 255 
characters for each event and have those comments recorded in the system's history file. 

O. Boolean Logic 

1. An automated event response application shall be provided to automatically perform 
actions across the entire system based on network activity. 

2. The event response application shall allow event responses (actions) based on 
predefined user conditions using simplified Boolean logic. 

3. Actions shall be configured to be executed immediately or timed as required. 

P. Control Aspects of System Software 

1. The system shall have the ability to monitor and control connected fire alarm control 
panels. 

2. The Gateway interfaces shall have the ability to be constructed in a redundant 
configuration with either two Echelon Gateway computers monitoring the same nodes, 
two NFN Gateway computers monitoring the same nodes, or by having multiple 
Embedded Gateways on the same network, monitored by multiple workstation clients. 

3. The system shall provide for the direct control of all outputs associated with Input / Output 
dry contact relay points on Network Input/Output Nodes (NIONs). 

4. The system shall have the ability to control and program a sub-system of fire alarm 
panels through a terminal mode window (ASCII terminal type connection) interface to 
microprocessor-based sub-systems via an RS 232 serial NION if available as an ancillary 
feature. 

5. Discrete I/O NION interfaces allow the system operator to initiate a change of state for the 
associated dry contacts. 

6. A scheduling utility shall be included with the workstation to configure the I/O points on 
these NIONs for automated activate/deactivate, and Arm/Disarm (depending on device 
type) status. 

7. The system shall provide a gateway interface for direct connections to the network of fire 
alarm control panels. 

8. The gateway will: 

a. Serves as a bridge between an workstations and the network, and it uses that 
workstation as the primary reporting station for the network. 

b. Translates panel and device data into data that can be interpreted by the workstation 
software application 

c. Monitor the networks. 

9. The workstation shall provide configuration utilities for monitoring and control profiles. 
These profiles shall be user definable for distribution of monitoring and control allowances 
for operators per workstation. 
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10. Under no condition shall any sub-system be required to rely on the network for any data 
processing required to perform its particular function. Each individual sub-system shall be 
in effect "stand-alone" as to insure its continued operation should a disruption in 
communication with the system be experienced. 

Q. The software shall be password protected and provide for the definition of security profiles for 
operator access control. 

R. The software shall contain provision for defining monitoring profiles of pre-selected NIONs for 
monitoring. This shall include provision for status types within the selected NODES. 

S. The software shall contain provision for defining control profiles of pre-selected NIONs for 
control. 

1. The system administrator shall be provided means to select which signals can be 
controlled by selected Workstation. 

T. The software shall support sending real-time off-normal event notifications to designated 
alpha-numeric pagers. 

U. The software shall support sending real-time off-normal event notifications to designated email 
addresses. 

V. The software shall support live voice paging for mass notification to the voice evacuation. 

W. The PC based graphical facilities monitoring system shall include a configuration tool that 
provides the following features: 

1. Allows operators the ability to create and edit graphics 

2. Set up gateway connections and define their nodes 

3. Set system operating mode 

4. Add and edit objects on screens 

5. Configure colors and sounds for the status classes 

2.4 PRINTER 

A. Support one or more Windows® compatible printers to be located and connected at each 
workstation for graphics and report printing. 

B. Support one 80-column dot matrix tractor feed industrial grade printer for event and date-
stamped printouts of off-normal events and status changes. No printer is required. 

2.5 MONITORING NETWORK 

A. The monitoring network shall consist of a network based on proven peer-to-peer technology 
and support standard and high speed cards. 

B. The network consisting of the standard cards shall have the ability to use multi-mode fiber optic 
cable, wire (twisted pair copper media in a style 4 or style 7 configuration), or combination 
wire/fiber communications with support of up to 103 nodes with a data communications rate of 
312,500 BPS. 

1. Wire networks shall support 12 AWG, 1 Pair Shielded to 24 AWG, 4 Pair Unshielded 
following the manufacturer's guidelines. 
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2. Fiber optic networks shall support 62.5/125µm cable (8dB limit) or 50/125µm cable (4.2dB 
limit). 

3. Wire to fiber conversion cards. 

C. The network consisting of the high speed cards shall have the ability to use fiber optic cable 
(both multi-mode and single-mode), wire (twisted pair copper media in a style 4 or style 7 
configuration), or combination wire/fiber communications with support of up to 200 nodes with 
a data communications rate of 12MB (wire) or 100MB (fiber). 

1. Wire networks shall support 12 AWG, 1 Pair Shielded to 24 AWG, 4 Pair Unshielded 
following the manufacturer's guidelines. 

2. Fiber optic networks shall support 62.5/125µm cable (10dB limit), 50/125µm cable (6.5dB 
limit), or 9/125 µm cable (30dB limit). 

3. Wire to fiber conversion cards. 

D. All underground network cabling shall be fiber optic. Use of wire for these connections will not 
be acceptable. 

2.6 INTEGRATION NETWORK 

A. The integration network shall be capable of monitoring a minimum of 100 nodes (NIONs and 
routers) on a gateway consisting of, but not limited to: 

1. Intelligent or conventional fire alarm control panels. 

2. Competitor's intelligent or conventional fire alarm control panels. 

B. Local area networks shall consist of a free topology network using twisted pair copper media in 
a bus, star, or T-tap at 78 Kilo baud. Transmit/receive twin fiber (multi-mode 62.5/125 µm) 
strand FT-10 point-to-point shall be available. Wide area networks shall be supported by the 
use of network expansion routers. 

1. Free topology (FT-10 style) wire network run allows multiple T-taps within a 1,500-foot 
(457.2 m) radius; 8,000 foot (2438.4 m) point-to-point using twisted pair; or 6,000-foot 
(1828.8 m) bus topology. 

2. Free topology (FT-10 style) fiber network can also use fiber-optic cabling that operates at 
78.5 Kbaud. 

C. Provide routers, repeaters or bridges where required to increase distance, alter network 
configuration or change media or to extend to remote facilities over alternate communications 
media including UL listed dial-up PSTN telephone, leased line, multi-mode fiber or Ethernet 
connectivity. 

1. Dial-up units shall dial a local number and stay connected. Upon loss of carrier, a 
supervisory alarm shall be indicated at the workstation and the units shall automatically 
dial the number to re-connect. 

2. Network expansion routers shall support public switched telephone circuits, two-wire or 
four-wire leased lines, and CAT5 Ethernet networks. 

D. Network interface software shall be by the same manufacturer as the hardware portion of this 
specification. 
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E. The integration network shall utilize Network Input / Output Nodes (NIONs) to interface 
between the individual panels' systems to be monitored by the integration network. The NIONs 
shall act as a translator from the panel communications protocol to the integration network 
protocol as well as serve as a transceiver from the building system panel to the integration 
network. 

1. NIONs shall be available in configurations that will allow transparent communications via 
RS-232 serial data ports with intelligent fire alarm control panels, security systems, and 
CCTV systems. 

2. NIONs shall be available in configurations that will allow monitoring of dry contacts, 
switched voltages, conventional security devices, access control panels, and conventional 
fire alarm control panels using scheduled, automated, and manual control. 

3. NIONs shall be UL listed to Standard 864 and 1076 and be provided with their own 
enclosure or be available in chassis mount configurations. 

4. NIONs shall operate at 24 VDC and obtain their power from the monitored control panel 
or a UL listed battery backed auxiliary power supply. All terminals shall be transient 
protected to 2400V and LEDs shall be provided for status, service and diagnostics. 

F. Digital Alarm Communicator Receiver Network 

1. The system shall provide a digital alarm communicator receiver (DACR) gateway with a 
RS-232 interface to the digital alarm communicator receivers for wide area event 
reporting. 

2. Each gateway shall support up to 10 digital alarm communicator receivers for alarm and 
trouble information from reporting devices. 

G. Remote Access System Network 

1. The web server shall be a web-based device that allows remote viewing of the system via 
the Internet or intranet. 

2. The interface will allow users to view the history of FACP, event status, device properties, 
and other information based on access permission defined by the system administrator. 

3. The web server will utilize an IP-based wire Ethernet connection when interfacing to the 
Internet/intranet. 

4. The web server shall be compatible with the following types of networks: 

a. DACR 

b. Card Access 

5. 5. The web server shall provide the following features: 

a. Support 10 simultaneous users 

b. Employee standard IP over an Ethernet connection 

c. Support up to 128 user accounts 

d. Provide built-in password security and user access records 

e. Send up to 50 e-mails in response to any system event 
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H. Workstation Network: 

1. Computers shall be networked using Ethernet supporting the use of TCP/IP protocol for 
local area systems. 

2. The network shall be capable of supporting multiple clients (e.g., workstations, 
configuration applications, and automated response applications), Echelon Gateway, 
NFN Gateway, High Speed NFN Gateway, and ninety-nine (50) Embedded Gateways. 

3. A UL listed Ethernet Hub must be supplied for connection of multiple workstations, 
gateways, clients, and/or network printers. 

4. System shall be UL listed to communicate between clients and gateways over a business 
computer network (shared IP). 

PART 3 EXECUTION 

3.1 GENERAL 

A. All equipment and components shall be installed in strict compliance with manufacturers' 
recommendations. Consult the manufacturer's installation manuals for all wiring & fiber optic 
diagrams, schematics, physical equipment sizes, etc., before beginning system installation. 
Refer to the riser/connection diagram for all specific system installation / termination / wiring 
data. 

3.2 CONDUIT AND WIRE 

A. Conduit shall be in accordance with the National Electrical Code (NEC), local and state 
requirements. 

B. All 120 volt power and control wiring shall be installed in conduit or raceway. Where single 
conductors (THHN/THWN e.g.) are used for control wiring these shall also be installed in 
conduit or raceway. 

C. Low voltage cabling (50 volts or less) may be installed without protection where concealed 
above accessable ceilings. Where low voltage cabling installed above inaccessable celings, in 
walls, underground, or where subject to damage such as in mechanical rooms all cabling shall 
be installed in conduit or raceway. 

D. Cable must be separated from any open conductors of power, or class 1 circuits, and shall not 
be placed in any conduit, junction box or raceway containing these conductors. 

E. All circuits shall be provided with transient suppression devices and the system shall be 
designed to permit simultaneous operation of all circuits without interference or loss of signals. 

F. Conduit shall not enter the control equipment, or any other remotely mounted control panel 
equipment or back-boxes, except where conduit entry is specified by the FACP manufacturer. 

G. All system wiring and cabling shall be new. 

H. Wiring & fiber optics shall be in accordance with local, state and national codes and as 
recommended by the manufacturer of the fire alarm system. Number and size of conductors & 
fiber optics shall be as recommended by the fire alarm system manufacturer. 

I. All wire and cable shall be listed and/or approved by a recognized testing agency for use with a 
protective signaling system except as specified herein. 

J. All communication wire to nodes or to computers shall consist of minimum manufacturer's 
recommendations and approved wire specification supporting speeds of 78Kps to 10mB/sec 
communications. 
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3.3 TERMINAL BOXES, JUNCTION BOXES, AND CABINETS 

A. All boxes and cabinets shall be UL listed for their use and purpose. 

B. The PC based workstations shall be connected to a separate dedicated branch circuit, 
maximum 20 amperes. This circuit shall be labeled at the main power distribution panel as 
FACILITIES MONITORING SYSTEM. PC workstation power wiring shall be 12 AWG and 
grounded securely to either a cold water pipe or grounding rod. Where required, a UL 864 
listed UPS system shall be provided. 

3.4 SYSTEM SETUP & CONFIGURATION 

A. Provide the services of a factory trained and authorized technician to perform all system 
software modifications, upgrades or changes. 

B. The factory trained technician shall install initial data and artwork at each workstation including: 

1. Distribution of monitoring, control and security profiles as requested by owner. 

2. Area diagrams, floor plans, key maps and screen titles. 

3. Auto-navigation criteria. 

4. Guidance text as provided by owner. 

3.5 FINAL INSPECTION 

A. At the final inspection a factory trained representative of the manufacturer of the major 
equipment shall demonstrate that the system function properly in every respect. 

3.6 INSTRUCTION/TRAINING 

A. During the commissioning phase of the fire alarm and graphical monitoring systems 
installation, and at such time as acceptable performance of the overall system's hardware and 
software has been established, provide on-site operator instruction to the Owner's personnel 
including electricians and selected office staff. 

B. On-site operator instruction shall be provided during normal working hours and shall be 
performed by a factory trained and certified representative familiar with the overall system. 

C. At a time mutually agreed upon during the system commissioning phase as stated above, 
provide 8 hours of instruction to the Owner's designated personnel. 

D. Provide hands on demonstration of the operation of all system components and the entire 
system including description of intended use with respect to the functions specified and user-
level program changes. 

E. Provide, at the time of instruction, three copies of Owner's operation and maintenance 
manuals, custom-prepared for this project by the system installer/vendor, which shall be used 
in addition to the instruction; each copy of the Owner's manual shall be bound in a three-ring 
binder, labeled with the name and address of the project. 

END OF SECTION 
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SECTION 28 3111 

DIGITAL, ADDRESSABLE FIRE-ALARM SYSTEM 

PART 1 GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

B. Section 28 3100 - Fire Detection Graphical Monitoring System - Monitoring system located at 
proprietary supervising station located at the east entry of the Admin Building and on the 
second floor of South Wing. 

1.2 SUMMARY 

A. Section Includes: 

1. Fire-alarm control unit. 

2. Manual fire-alarm boxes. 

3. System smoke detectors. 

4. Heat detectors. 

5. Notification appliances for voice evacuation and mass notification. 

6. Magnetic door holders. 

7. Remote annunciator. 

8. Addressable interface device. 

9. Digital alarm communicator transmitter for the two supervising stations; One located in 
the Admin building and the other on the second floor of South Wing. 

10. Weatherproof strobes for individual building alarm indication to fire responders. 

11. Weatherproof exterior mounted speakers for mass notification only. Wide area mass 
notfication is not required. 

1.3 DEFINITIONS 

A. LED: Light-emitting diode. 

B. NICET: National Institute for Certification in Engineering Technologies. 

1.4 SYSTEM DESCRIPTION 

A. Noncoded addressable system, with automatic sensitivity control of certain smoke detectors 
and multiplexed signal transmission, dedicated to fire-alarm service only. 

1.5 ACTION SUBMITTALS 

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

B. Shop Drawings: For fire-alarm system. Include plans, elevations, sections, details, and 
attachments to other work. 

1. Comply with recommendations in the "Documentation" Section of the "Fundamentals of 
Fire Alarm Systems" Chapter in NFPA 72. 

2. Include voltage drop calculations for notification appliance circuits. 
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3. Include battery-size calculations. 

4. Include performance parameters and installation details for each detector, verifying that 
each detector is listed for complete range of air velocity, temperature, and humidity 
possible when air-handling system is operating. 

5. Include plans, sections, and elevations of heating, ventilating, and air-conditioning ducts, 
drawn to scale and coordinating installation of duct smoke detectors and access to them. 
Show critical dimensions that relate to placement and support of sampling tubes, detector 
housing, and remote status and alarm indicators. Locate detectors according to 
manufacturer's written recommendations. 

C. General Submittal Requirements: 

1. Submittals shall be approved by authorities having jurisdiction prior to submitting them to 
Architect. 

a. Drawings submitted to the state for review shall be organized with one building per 
submittal form. The system network diagram and campus plan shall be included with 
submittal for the Admin Building. 

2. Shop Drawings shall be prepared by persons with the following qualifications: 

a. NICET-certified fire-alarm technician, Level IV minimum. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For qualified Installer. 

B. Field quality-control reports. 

1.7 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For fire-alarm systems and components to include in 
emergency, operation, and maintenance manuals. In addition to items specified in Section 
017823 "Operation and Maintenance Data," include the following: 

1. Comply with the "Records" Section of the "Inspection, Testing and Maintenance" Chapter 
in NFPA 72. 

2. Provide "Record of Completion Documents" according to NFPA 72 article "Permanent 
Records" in the "Records" Section of the "Inspection, Testing and Maintenance" Chapter. 

3. Record copy of site-specific software. 

4. Provide "Maintenance, Inspection and Testing Records" according to NFPA 72 article of 
the same name and include the following: 

a. Frequency of testing of installed components. 

b. Frequency of inspection of installed components. 

c. Requirements and recommendations related to results of maintenance. 

d. Manufacturer's user training manuals. 

5. Manufacturer's required maintenance related to system warranty requirements. 

6. Abbreviated operating instructions for mounting at fire-alarm control unit. 
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B. Record Documents. 

1. Provide record documents in accordance with Division 01. 

2. Record documents shall include electronic copies of all building floor plans, campus site 
plans and network diagrams on CD, USB flash drive or other media acceptable to the 
owner. Coordinate with owner for format of plans and diagrams (e.g. PDF, DXF, etc.) 

C. Software and Firmware Operational Documentation: 

1. Software operating and upgrade manuals. 

2. Program Software Backup: On magnetic media or compact disk, complete with data files. 

3. Device address list. 

4. Printout of software application and graphic screens. 

1.8 QUALITY ASSURANCE 

A. Installer Qualifications: Personnel shall be trained and certified by manufacturer for installation 
of units required for this Project. 

B. Installer Qualifications: Installation shall be by personnel certified by NICET as fire-alarm Level 
III technician. 

C. Source Limitations for Fire-Alarm System and Components: Obtain fire-alarm system from 
single source from single manufacturer. 

D. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 

E. Product Listing Organization Qualifications: An organization recognized by OSHA as a 
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having 
jurisdiction. 

F. NFPA Certification: Obtain certification according to NFPA 72 by an NRTL. 

1.9 PROJECT CONDITIONS 

A. Interruption of Existing Fire-Alarm Service: Do not interrupt fire-alarm service to facilities 
occupied by Owner or others unless permitted under the following conditions and then only 
after arranging to provide temporary guard service according to requirements indicated: 

1. Notify Owner no fewer than two days in advance of proposed interruption of fire-alarm 
service. 

2. Do not proceed with interruption of fire-alarm service without Owner's written permission. 

1.10 SEQUENCING AND SCHEDULING 

A. Existing Fire-Alarm Equipment: Maintain existing equipment fully operational until new 
equipment has been tested and accepted. As new equipment is installed, label it "NOT IN 
SERVICE" until it is accepted. Remove labels from new equipment when put into service and 
label existing fire-alarm equipment "NOT IN SERVICE" until removed from the building. 

B. Equipment Removal: After acceptance of new fire-alarm system, remove existing disconnected 
fire-alarm equipment and wiring. 

C. Owner to coordinate any work with the current provider needed to reprogram the existing 
system while the new equipment is being installed. 
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1.11 SOFTWARE SERVICE AGREEMENT 

A. Comply with UL 864. 

B. Technical Support: Beginning with Substantial Completion, provide software support for two 
years. 

C. Upgrade Service: Update software to latest version at Project completion. Install and program 
software upgrades that become available within two years from date of Substantial 
Completion. Upgrading software shall include operating system. Upgrade shall include new or 
revised licenses for use of software. 

1. Provide 30 days' notice to Owner to allow scheduling and access to system and to allow 
Owner to upgrade computer equipment if necessary. 

PART 2 PRODUCTS 

2.1 MANUFACTURERS 

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

1. NOTIFIER; a Honeywell company. 

2. Siemens Building Technologies, Inc.; Fire Safety Division. 

3. SimplexGrinnell LP; a Tyco International company. 

2.2 SYSTEMS OPERATIONAL DESCRIPTION 

A. Fire-alarm signal initiation shall be by one or more of the following devices: 

1. Manual stations. 

2. Heat detectors. 

3. Flame detectors. 

4. Smoke detectors. 

5. Automatic sprinkler system water flow. 

B. Fire-alarm signal shall initiate the following actions: 

1. Continuously operate alarm notification appliances. 

2. Identify alarm at supervising station, fire-alarm control unit and remote annunciators. 

3. Transmit an alarm signal to the remote alarm receiving station. 

4. Unlock electric door locks in designated egress paths. 

5. Release fire and smoke doors held open by magnetic door holders. 

6. Activate voice/alarm communication system. 

7. Switch heating, ventilating, and air-conditioning equipment controls to fire-alarm mode. 

8. Close smoke dampers in air ducts of designated air-conditioning duct systems. 

9. Recall elevators to primary or alternate recall floors. 
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10. Activate emergency shutoffs for gas and fuel supplies. 

11. Record events in the system memory. 

C. Supervisory signal initiation shall be by one or more of the following devices and actions: 

1. Valve supervisory switch. 

D. System trouble signal initiation shall be by one or more of the following devices and actions: 

1. Open circuits, shorts, and grounds in designated circuits. 

2. Opening, tampering with, or removing alarm-initiating and supervisory signal-initiating 
devices. 

3. Loss of primary power at fire-alarm control unit. 

4. Ground or a single break in fire-alarm control unit internal circuits. 

5. Abnormal ac voltage at fire-alarm control unit. 

6. Break in standby battery circuitry. 

7. Failure of battery charging. 

8. Abnormal position of any switch at fire-alarm control unit or annunciator. 

E. System Trouble and Supervisory Signal Actions: annunciate at supervising stations, fire-alarm 
control unit and remote annunciators. 

2.3 FIRE-ALARM CONTROL UNIT 

A. General Requirements for Fire-Alarm Control Unit: 

1. Field-programmable, microprocessor-based, modular, power-limited design with 
electronic modules, complying with UL 864 and listed and labeled by an NRTL. 

a. System software and programs shall be held in flash electrically erasable 
programmable read-only memory (EEPROM), retaining the information through 
failure of primary and secondary power supplies. 

b. Include a real-time clock for time annotation of events on the event recorder. 

2. Addressable initiation devices that communicate device identity and status. 

B. Alphanumeric Display and System Controls: Arranged for interface between human operator at 
fire-alarm control unit and addressable system components including annunciation and 
supervision. Display alarm, supervisory, and component status messages and the 
programming and control menu. 

1. Annunciator and Display: Liquid-crystal type, 3 line(s) of 80 characters, minimum. 

2. Keypad: Arranged to permit entry and execution of programming, display, and control 
commands. 

C. Circuits: 

1. Initiating Device, Notification Appliance, and Signaling Line Circuits: NFPA 72, Class A. 

a. Initiating Device Circuits: Style D. 

b. Notification Appliance Circuits: Style Z. 
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c. Signaling Line Circuits: Style 2. 

d. Install no more than 50 addressable devices on each signaling line circuit. 

D. Notification Appliance Circuit: Operation shall sound in per requirements of NFPA 72. 

E. Elevator Recall: 

1. Smoke detectors at the following locations shall initiate automatic elevator recall.  

a. Elevator lobby detectors except the lobby detector on the designated floor. 

b. Smoke detector in elevator machine room. 

2. Elevator lobby detectors located on the designated recall floors shall be programmed to 
move the cars to the alternate recall floor. 

3. Water-flow alarm connected to sprinkler in an elevator shaft and elevator machine room 
shall shut down elevators associated with the location without time delay. 

F. Remote Smoke-Detector Sensitivity Adjustment: Controls shall select specific addressable 
smoke detectors for adjustment, display their current status and sensitivity settings, and 
change those settings. Allow controls to be used to program repetitive, time-scheduled, and 
automated changes in sensitivity of specific detector groups. Record sensitivity adjustments 
and sensitivity-adjustment schedule changes in system memory. 

G. Transmission to Remote Alarm Receiving Station: Automatically transmit alarm, supervisory, 
and trouble signals to a remote alarm station. 

H. Primary Power: 24-V dc obtained from 120-V ac service and a power-supply module. Initiating 
devices, notification appliances, signaling lines, trouble signals, supervisory signals shall be 
powered by 24-V dc source. 

I. Secondary Power: 24-V dc supply system with batteries, automatic battery charger, and 
automatic transfer switch. 

1. Batteries: Sealed lead calcium. 

J. Instructions: Computer printout or typewritten instruction card mounted behind a plastic or 
glass cover in a stainless-steel or aluminum frame. Include interpretation and describe 
appropriate response for displays and signals. Briefly describe the functional operation of the 
system under normal, alarm, and trouble conditions. 

2.4 MANUAL FIRE-ALARM BOXES 

A. General Requirements for Manual Fire-Alarm Boxes: Comply with UL 38. Boxes shall be 
finished in red with molded, raised-letter operating instructions in contrasting color; shall show 
visible indication of operation; and shall be mounted on recessed outlet box. If indicated as 
surface mounted, provide manufacturer's surface back box. 

1. Double-action mechanism requiring two actions to initiate an alarm, breaking-glass or 
plastic-rod type; with integral addressable module arranged to communicate manual-
station status (normal, alarm, or trouble) to fire-alarm control unit. 

2. Station Reset: Key- or wrench-operated switch. 
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2.5 SYSTEM SMOKE DETECTORS 

A. General Requirements for System Smoke Detectors: 

1. Comply with UL 268; operating at 24-V dc, nominal. 

2. Detectors shall be four-wire type. 

3. Integral Addressable Module: Arranged to communicate detector status (normal, alarm, or 
trouble) to fire-alarm control unit. 

4. Base Mounting: Detector and associated electronic components shall be mounted in a 
twist-lock module that connects to a fixed base. Provide terminals in the fixed base for 
connection to building wiring. 

5. Self-Restoring: Detectors do not require resetting or readjustment after actuation to 
restore them to normal operation. 

6. Integral Visual-Indicating Light: LED type indicating detector has operated. 

7. Remote Control: Unless otherwise indicated, detectors shall be analog-addressable type, 
individually monitored at fire-alarm control unit for calibration, sensitivity, and alarm 
condition and individually adjustable for sensitivity by fire-alarm control unit. 

a. Provide multiple levels of detection sensitivity for each sensor. 

B. Photoelectric Smoke Detectors: 

1. Detector address shall be accessible from fire-alarm control unit and shall be able to 
identify the detector's location within the system and its sensitivity setting. 

2. An operator at fire-alarm control unit, having the designated access level, shall be able to 
manually access the following for each detector: 

a. Primary status. 

b. Device type. 

C. Duct Smoke Detectors: Photoelectric type complying with UL 268A. 

1. Detector address shall be accessible from fire-alarm control unit and shall be able to 
identify the detector's location within the system and its sensitivity setting. 

2. An operator at fire-alarm control unit, having the designated access level, shall be able to 
manually access the following for each detector: 

a. Primary status. 

b. Device type. 

3. Each sensor shall have multiple levels of detection sensitivity. 

4. Sampling Tubes: Design and dimensions as recommended by manufacturer for specific 
duct size, air velocity, and installation conditions where applied. 

5. Relay Fan Shutdown: Rated to interrupt fan motor-control circuit. 
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2.6 HEAT DETECTORS 

A. General Requirements for Heat Detectors: Comply with UL 521. 

B. Heat Detector, Combination Type: Actuated by either a fixed temperature of 135 deg F (57 deg 
C) or a rate of rise that exceeds 15 deg F (8 deg C) per minute unless otherwise indicated. 

1. Mounting: Twist-lock base interchangeable with smoke-detector bases. 

C. Heat Detector, Fixed-Temperature Type: Actuated by temperature that exceeds a fixed 
temperature of 190 deg F (88 deg C). 

1. Mounting: Twist-lock base interchangeable with smoke-detector bases. 

2.7 NOTIFICATION APPLIANCES 

A. General Requirements for Notification Appliances: Connected to a signaling line circuit, 
equipped for mounting as indicated and with screw terminals for system connections. 

B. Visible Notification Appliances: Xenon strobe lights comply with UL 1971, with clear or nominal 
white polycarbonate lens mounted on an aluminum faceplate. The word "ALERT" is engraved 
in minimum 1-inch- (25-mm-) high letters on the lens. 

1. Rated Light Output: 

a. 15/30/75/110 cd, selectable in the field for interior locations. 

b. 185 cd for exterior mounted building alarm applications. 

2. Mounting: Wall mounted unless otherwise indicated. 

3. For units with guards to prevent physical damage, light output ratings shall be determined 
with guards in place. 

4. Flashing shall be in a temporal pattern, synchronized with other units. 

5. Strobe Leads: Factory connected to screw terminals. 

6. Mounting Faceplate: Factory finished, red. 

C. Voice/Tone Notification Appliances: 

1. Appliances shall comply with UL 1480 and shall be listed and labeled by an NRTL. 

2. High-Range Units: Rated 2 to 15 W. 

3. Low-Range Units: Rated 1 to 2 W. 

4. Mounting: Flush. 

5. Matching Transformers: Tap range matched to acoustical environment of speaker 
location. 

D. Exterior notification horn speakers 

1. Weatherproof 

2. Rated Power: 15 watts 

3. Voice Coil Impedance: 8 Ohms 

4. Sound Dispersion: 110 Degrees 
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5. Frequency Response: 375 - 14,000Hz at full rated output 

6. Sound Pressure Level: 117 dB on axis at one meter 

2.8 MAGNETIC DOOR HOLDERS 

A. Retain existing door holders and provide new relays for releasing function. 

2.9 DOORS WITH ACCESS CONTROL: 

A. Electromagnetic/Electronic Door Locks on Egress Doors: Unlock upon activation of any alarm 
initiating device or suppression system in smoke zone that doors serve as egress from. 
Determine interface requirements to maintain existing functions and provide necessary 
eqiupment. 

2.10 REMOTE ANNUNCIATOR 

A. Description: Annunciator functions shall match those of fire-alarm control unit for alarm, 
supervisory, and trouble indications. Manual switching functions shall match those of fire-alarm 
control unit, including acknowledging, silencing, resetting, and testing. 

1. Mounting: Flush cabinet, NEMA 250, Type 1. 

B. Display Type and Functional Performance: Alphanumeric display and LED indicating lights 
shall match those of fire-alarm control unit. Provide controls to acknowledge, silence, reset, 
and test functions for alarm, supervisory, and trouble signals. 

2.11 ADDRESSABLE INTERFACE DEVICE 

A. Description: Microelectronic monitor module, NRTL listed for use in providing a system 
address for alarm-initiating devices for wired applications with normally open contacts. 

2.12 DIGITAL ALARM COMMUNICATOR TRANSMITTER 

A. Digital alarm communicator transmitter shall be acceptable to the remote central station and 
shall comply with UL 632 and be listed and labeled by an NRTL. 

B. Functional Performance: Unit shall receive an alarm, supervisory, or trouble signal from fire-
alarm control unit and automatically capture one telephone line(s) and dial a preset number for 
a remote central station. When contact is made with central station(s), signals shall be 
transmitted. If service on line is interrupted for longer than 45 seconds, transmitter shall initiate 
a local trouble signal and transmit the signal indicating loss of telephone line to the remote 
alarm receiving station over the remaining line. Transmitter shall automatically report telephone 
service restoration to the central station. If service is lost on both telephone lines, transmitter 
shall initiate the local trouble signal. 

C. Local functions and display at the digital alarm communicator transmitter shall include the 
following: 

1. Verification that both telephone lines are available. 

2. Programming device. 

3. LED display. 

D. Digital data transmission shall include the following: 

1. Address of the alarm-initiating device. 

2. Address of the supervisory signal. 
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3. Address of the trouble-initiating device. 

4. Loss of ac supply or loss of power. 

5. Communication bus failure. 

E. Secondary Power: Integral rechargeable battery and automatic charger. 

F. Self-Test: Conducted automatically every 24 hours with report transmitted to central station. 

2.13 DEVICE GUARDS 

A. Description: Welded wire mesh of size and shape for the manual station, smoke detector, 
gong, or other device requiring protection. 

1. Factory fabricated and furnished by manufacturer of device. 

2. Finish: Paint of color to match the protected device. 

PART 3 EXECUTION 

3.1 EQUIPMENT INSTALLATION 

A. Comply with NFPA 72 for installation of fire-alarm equipment. 

B. Equipment Mounting: Install fire-alarm control unit on concrete base with tops of cabinets not 
more than 72 inches (1830 mm) above the finished floor. Comply with requirements for 
concrete base specified in Section 03 3000 "Cast-in-Place Concrete." 

1. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated, 
install dowel rods on 18-inch (450-mm) centers around the full perimeter of concrete 
base. 

2. Place and secure anchorage devices. Use setting drawings, templates, diagrams, 
instructions, and directions furnished with items to be embedded. 

3. Install anchor bolts to elevations required for proper attachment to supported equipment. 

C. Smoke- or Heat-Detector Spacing: 

1. Comply with NFPA 72, "Smoke-Sensing Fire Detectors" Section in the "Initiating Devices" 
Chapter, for smoke-detector spacing. 

2. Smooth ceiling spacing shall not exceed 30 feet (9 m). 

3. HVAC: Locate detectors not closer than 3 feet (1 m) from air-supply diffuser or return-air 
opening. 

4. Lighting Fixtures: Locate detectors not closer than 12 inches (300 mm) from any part of a 
lighting fixture. 

D. Duct Smoke Detectors: Comply with NFPA 72 and NFPA 90A. Install sampling tubes so they 
extend the full width of duct. 

E. Remote Status and Alarm Indicators: Install near each smoke detector and each sprinkler 
water-flow switch and valve-tamper switch that is not readily visible from normal viewing 
position. 

F. Audible Alarm-Indicating Devices: Install not less than 6 inches (150 mm) below the ceiling. 
Install bells and horns on flush-mounted back boxes with the device-operating mechanism 
concealed behind a grille. 
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G. Visible Alarm-Indicating Devices: Install adjacent to each alarm bell or alarm horn and at least 
6 inches (150 mm) below the ceiling. 

H. Device Location-Indicating Lights: Locate in public space near the device they monitor. 

I. Fire-Alarm Control Unit: Surface mounted, with tops of cabinets not more than 72 inches (1830 
mm) above the finished floor. 

J. Annunciator: Install with top of panel not more than 72 inches (1830 mm) above the finished 
floor. 

3.2 CONNECTIONS 

A. Make addressable connections with a supervised interface device to the following devices and 
systems. Install the interface device less than 3 feet (1 m) from the device controlled. Make an 
addressable confirmation connection when such feedback is available at the device or system 
being controlled. 

1. Supervisory connections at valve supervisory switches. 

3.3 IDENTIFICATION 

A. Identify system components, wiring, cabling, and terminals. Comply with requirements for 
identification specified in Section 260553 "Identification for Electrical Systems." 

B. Install framed instructions in a location visible from fire-alarm control unit. 

3.4 GROUNDING 

A. Ground fire-alarm control unit and associated circuits; comply with IEEE 1100. Install a ground 
wire from main service ground to fire-alarm control unit. 

3.5 FIELD QUALITY CONTROL 

A. Field tests shall be witnessed by authorities having jurisdiction. 

B. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, 
test, and adjust components, assemblies, and equipment installations, including connections. 

C. Perform tests and inspections. 

1. Manufacturer's Field Service: Engage a factory-authorized service representative to 
inspect components, assemblies, and equipment installations, including connections, and 
to assist in testing. 

D. Tests and Inspections: 

1. Visual Inspection: Conduct visual inspection prior to testing. 

a. Inspection shall be based on completed Record Drawings and system 
documentation that is required by NFPA 72 in its "Completion Documents, 
Preparation" Table in the "Documentation" Section of the "Fundamentals of Fire 
Alarm Systems" Chapter. 

2. System Testing: Comply with "Test Methods" Table in the "Testing" Section of the 
"Inspection, Testing and Maintenance" Chapter in NFPA 72. 

3. Test audible appliances for the public operating mode according to manufacturer's written 
instructions. Perform the test using a portable sound-level meter complying with Type 2 
requirements in ANSI S1.4. 
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4. Test visible appliances for the public operating mode according to manufacturer's written 
instructions. 

5. Factory-authorized service representative shall prepare the "Fire Alarm System Record of 
Completion" in the "Documentation" Section of the "Fundamentals of Fire Alarm Systems" 
Chapter in NFPA 72 and the "Inspection and Testing Form" in the "Records" Section of 
the "Inspection, Testing and Maintenance" Chapter in NFPA 72. 

E. Reacceptance Testing: Perform reacceptance testing to verify the proper operation of added or 
replaced devices and appliances. 

F. Fire-alarm system will be considered defective if it does not pass tests and inspections. 

G. Prepare test and inspection reports. 

3.6 INSTRUCTION/TRAINING 

A. During the commissioning phase of the fire alarm and graphical monitoring systems 
installation, and at such time as acceptable performance of the overall system's hardware and 
software has been established, provide on-site operator instruction to the Owner's personnel 
including electricians and selected office staff. 

B. On-site operator instruction shall be provided during normal working hours and shall be 
performed by a factory trained and certified representative familiar with the overall system. 

C. At a time mutually agreed upon during the system commissioning phase as stated above, 
provide 8 hours of instruction to the Owner's designated personnel. 

D. Provide hands on demonstration of the operation of all system components and the entire 
system including description of intended use with respect to the functions specified and user-
level program changes. 

E. Provide, at the time of instruction, three copies of Owner's operation and maintenance 
manuals, custom-prepared for this project by the system installer/vendor, which shall be used 
in addition to the instruction; each copy of the Owner's manual shall be bound in a three-ring 
binder, labeled with the name and address of the project. 

END OF SECTION 
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SECTION 31 2316
EXCAVATION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Excavating for utilities within the building.
1.02 RELATED REQUIREMENTS

A. Section 01 7000 - Execution and Closeout Requirements:  General requirements for dewatering
of excavations and water control.

B. Section 02 4100 - Demolition: Shoring and underpinning.
C. Section 31 2316.13 - Trenching:  Excavating for utility trenches outside the building to utility

main connections.
D. Section 31 2323 - Fill:  Fill materials, filling, and compacting.

1.03 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Field Quality Control Submittals:  Document visual inspection of load-bearing excavated

surfaces.
PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION
3.01 PREPARATION

A. Identify required lines, levels, contours, and datum locations.
B. Locate, identify, and protect utilities that remain and protect from damage.

3.02 EXCAVATING
A. Excavate to accommodate new structures and construction operations.
B. Notify Project Manager of unexpected subsurface conditions and discontinue affected Work in

area until notified to resume work.
C. Slope banks of excavations deeper than 4 feet to angle of repose or less until shored.
D. Do not interfere with 45 degree bearing splay of foundations.
E. Cut utility trenches wide enough to allow inspection of installed utilities.
F. Hand trim excavations.  Remove loose matter.
G. Correct areas that are over-excavated and load-bearing surfaces that are disturbed;  see

Section 31 2323.
H. Grade top perimeter of excavation to prevent surface water from draining into excavation.
I. Remove excavated material that is unsuitable for re-use from site.
J. Remove excess excavated material from site.

3.03 FIELD QUALITY CONTROL
A. See Section 01 4000 - Quality Requirements, for general requirements for field inspection and

testing.
B. Provide for visual inspection of load-bearing excavated surfaces before placement of

foundations.
3.04 PROTECTION

A. Prevent displacement of banks and keep loose soil from falling into excavation; maintain soil
stability.

B. Protect bottom of excavations and soil adjacent to and beneath foundation from freezing.
C. Provide erosion control measures around all disturbed areas and excess piles of soil.
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1. Protect storm and sanitary sewer intakes that may be affected by erosion from excavation.
2. Notify IDOT and local authorities having jurisdiction on erosion control for approval of

temporary and permanent erosion control for disturbed area measures.
END OF SECTION
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SECTION 31 2316.13
TRENCHING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Backfilling and compacting for utilities outside the building to utility main connections.
1.02 RELATED REQUIREMENTS

A. Section 31 2316 - Excavation:  Building and foundation excavating.
B. Section 31 2323 - Fill:  Backfilling at building and foundations.

1.03 DEFINITIONS
A. Finish Grade Elevations:  Indicated on drawings.
B. Subgrade Elevations:  Indicated on drawings.

1.04 REFERENCES
A. AASHTO T 180 - Standard Specification for Moisture-Density Relations of Soils Using a 4.54 kg

(10-lb) Rammer and a 457 mm (18 in.) Drop; American Association of State Highway and
Transportation Officials; 2010

B. ASTM C136 - Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates; 2006.
C. ASTM D698 - Standard Test Methods for Laboratory Compaction Characteristics of Soil Using

Standard Effort (12,400 ft-lbf/ft3 (600 kN-m/m3)); 2012.
D. ASTM D1556 - Standard Test Method for Density and Unit Weight of Soil in Place by the

Sand-Cone Method; 2007.
E. ASTM D1557 - Standard Test Methods for Laboratory Compaction Characteristics of Soil Using

Modified Effort (56,000 ft-lbf/ft3 (2,700 kN m/m3)); 2012.
F. ASTM D2167 - Standard Test Method for Density and Unit Weight of Soil in Place by the

Rubber Balloon Method; 2008.
G. ASTM D4318 - Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of

Soils; 2010.
H. ASTM D6938 - Standard Test Method for In-Place Density and Water Content of Soil and

Soil-Aggregate by Nuclear Methods (Shallow Depth); 2010
1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Samples:  10 lb  sample of each type of fill; submit in air-tight containers to testing laboratory.
C. Materials Sources:  Submit name of imported materials source.
D. Fill Composition Test Reports:  Results of laboratory tests on proposed and actual materials

used.
E. Compaction Density Test Reports.

1.06 DELIVERY, STORAGE, AND HANDLING
A. When necessary, store materials on site in advance of need.
B. When fill materials need to be stored on site, locate stockpiles where indicated.
C. Separate differing materials with dividers or stockpile separately to prevent intermixing.
D. Prevent contamination.
E. Protect stockpiles from erosion and deterioration of materials.
F. Verify field measurements prior to fabrication.
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PART 2  PRODUCTS
2.01 FILL MATERIALS - SEE SECTION 31 2323.
2.02 ACCESSORIES

A. Geotextile Fabric:  Non-biodegradable, woven .
2.03 SOURCE QUALITY CONTROL

A. See Section 01 4000 - Quality Requirements, for general requirements for testing and analysis
of soil material.

B. If tests indicate materials do not meet specified requirements, change material and retest.
PART 3  EXECUTION
3.01 LINES AND GRADES

A. Lay pipes to lines and grades indicated on Drawings.
1. Architect/Engineer reserves right to make changes in lines, grades, and depths of utilities

when changes are required for Project conditions.
B. Use laser-beam instrument with qualified operator to establish lines and grades.

3.02 EXAMINATION
A. Verify that survey bench marks and intended elevations for the work are as indicated.

3.03 PREPARATION
A. Contact Iowa One Call location service at (800) 292-8989 not less than three working days

before performing Work.
B. Identify required lines, levels, contours, and datum locations.
C. Locate, identify, and protect utilities that remain and protect from damage.
D. Notify Project Manager of unexpected subsurface conditions and discontinue affected Work in

area until notified to resume work.
E. Slope banks of excavations deeper than 4 feet to angle of repose or less until shored.
F. Protect bench marks, fences, and paving from excavating equipment and vehicular traffic.
G. Do not interfere with 45 degree bearing splay of foundations.
H. Protect plants, lawns, and  other features to remain.
I. Cut trenches wide enough to allow inspection of installed utilities.
J. Hand trim excavations.  Remove loose matter.
K. Remove large stones and other hard matter that could damage piping or impede consistent

backfilling or compaction.
L. Remove lumped subsoil, boulders, and rock up to 1/6 cu yd measured by volume.  

3.04 TRENCHING
A. Remove excavated material that is unsuitable for re-use from site.
B. Stockpile excavated material to be re-used in area designated on site in accordance with

Section 31 2200.
C. Remove excess excavated material from site.

3.05 PREPARATION FOR UTILITY PLACEMENT
A. Cut out soft areas of subgrade not capable of compaction in place.  Backfill with general fill.
B. Compact subgrade to density equal to or greater than requirements for subsequent fill material.
C. Until ready to backfill, maintain excavations and prevent loose soil from falling into excavation.



BG-9A10(034)--80-85 / Ames
Complex Fire Alarm System
Replacement

31 2316.13 - 3 TRENCHING

3.06 BACKFILLING
A. When subsurface materials at bottom of trench are loose or soft, notify Architect/Engineer, and

request instructions.
B. Backfill to contours and elevations indicated using unfrozen materials.
C. Fill up to subgrade elevations unless otherwise indicated.
D. Employ a placement method that does not disturb or damage other work.
E. Systematically fill to allow maximum time for natural settlement.  Do not fill over porous, wet,

frozen or spongy subgrade surfaces.
F. Maintain optimum moisture content of fill materials to attain required compaction density.
G. Granular Fill:  Place and compact materials in equal continuous layers not exceeding 6 inches

compacted depth.
H. Soil Fill:  Place and compact material in equal continuous layers not exceeding 8 inches

compacted depth.
I. Slope grade away from building minimum 2 inches in 10 ft, unless noted otherwise.  Make

gradual grade changes.  Blend slope into level areas.
J. Correct areas that are over-excavated.

1. Thrust bearing surfaces:  Fill with concrete.
2. Other areas:  Use general fill, flush to required elevation, compacted to minimum 95

percent of maximum dry density.
K. Compaction Density Unless Otherwise Specified or Indicated:

1. Under paving, slabs-on-grade, and similar construction:  95 percent of maximum dry
density.

2. At other locations:  95 percent of maximum dry density.
L. Reshape and re-compact fills subjected to vehicular traffic.

3.07 BEDDING AND FILL AT SPECIFIC LOCATIONS
A. Protect open trench to prevent danger to the public.

1. Use general fill unless otherwise specified or indicated.
2. Utility Piping and Conduits :

a. Bedding:  Use general fill.
b. Cover with general fill.
c. Fill up to subgrade elevation.
d. Compact in maximum 8 inch lifts to 95 percent of maximum dry density.

3. Over Subdrainage Piping at Foundation Perimeter and Under Slabs:
a. Drainage fill and geotextile fabric:  Section 33 4600.
b. Cover drainage fill with general fill.
c. Fill up to subgrade elevation.
d. Compact to 95 percent of maximum dry density.

3.08 TOLERANCES
A. Top Surface of General Backfilling:  Plus or minus 1 inch from required elevations.
B. Top Surface of Backfilling Under Paved Areas:  Plus or minus 1 inch from required elevations.

3.09 FIELD QUALITY CONTROL
A. See Section 01 4000 - Quality Requirements, for general requirements for field inspection and

testing.
B. Perform compaction density testing on compacted fill in accordance with ASTM D1556, ASTM

D2167, or ASTM D3017.
1. Evaluate results in relation to compaction curve determined by testing uncompacted

material in accordance with ASTM D698 ("standard Proctor"), ASTM D1557 ("modified
Proctor"), or AASHTO T 180.
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2. If tests indicate work does not meet specified requirements, remove work, replace and
retest.

3.10 CLEANING
A. Leave unused materials in a neat, compact stockpile.
B. Remove unused stockpiled materials, leave area in a clean and neat condition.  Grade stockpile

area to prevent standing surface water.
C. Leave borrow areas in a clean and neat condition.  Grade to prevent standing surface water.
D. Provide erosion control measures around all disturbed areas and excess piles of soil.

1. Protect storm and sanitary sewer intakes that may be affected by erosion from excavation.
2. Notify IDOT and local authorities having jurisdiction on erosion control for approval of

temporary and permanent erosion control for disturbed area measures.
END OF SECTION
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SECTION 31 2323
FILL

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Filling, backfilling, and compacting for utility trenches.
1.02 RELATED REQUIREMENTS

A. Section 31 2316 - Excavation:  Removal and handling of soil to be re-used.
B. Section 31 2316.13 - Trenching:  Excavating for utility trenches outside the building to utility

main connections.
1.03 DEFINITIONS

A. Finish Grade Elevations:  Indicated on drawings.
B. Subgrade Elevations:  Indicated on drawings.

1.04 REFERENCE STANDARDS
A. AASHTO T 180 - Standard Specification for Moisture-Density Relations of Soils Using a 4.54 kg

(10-lb) Rammer and a 457 mm (18 in.) Drop; American Association of State Highway and
Transportation Officials; 2010

B. ASTM D698 - Standard Test Methods for Laboratory Compaction Characteristics of Soil Using
Standard Effort (12,400 ft-lbf/ft3 (600 kN-m/m3)); 2012.

C. ASTM D1556 - Standard Test Method for Density and Unit Weight of Soil in Place by the
Sand-Cone Method; 2007.

D. ASTM D1557 - Standard Test Methods for Laboratory Compaction Characteristics of Soil Using
Modified Effort (56,000 ft-lbf/ft3 (2,700 kN m/m3)); 2012.

E. ASTM D2167 - Standard Test Method for Density and Unit Weight of Soil in Place by the
Rubber Balloon Method; 2008.

F. Iowa Department of Transportation: Standard Specifications for Highway and Bridge
Construction - Series 2012.

G. ASTM D3017 - Standard Test Method for Water Content of Soil and Rock in Place by Nuclear
Methods (Shallow Depth); 2005.

1.05 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Materials Sources:  Submit name of imported materials source.
C. Fill Composition Test Reports:  Results of laboratory tests on proposed and actual materials

used.
D. Compaction Density Test Reports.

1.06 DELIVERY, STORAGE, AND HANDLING
A. When necessary, store materials on site in advance of need.

PART 2  PRODUCTS
2.01 FILL MATERIALS

A. General Fill:  Conforming to State of Iowa Highway Department standard.
B. Granular Fill:  Coarse aggregate, conforming to State of Iowa Highway Department standard.
C. Sand:  Conforming to State of Iowa Highway Department standard.

2.02 ACCESSORIES
A. Geotextile Fabric:  Non-biodegradable, woven .
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2.03 SOURCE QUALITY CONTROL
A. See Section 01 4000 - Quality Requirements, for general requirements for testing and analysis

of soil material.
B. Where fill materials are specified by reference to a specific standard, test and analyze samples

for compliance before delivery to site.
C. If tests indicate materials do not meet specified requirements, change material and retest.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that survey bench marks and intended elevations for the Work are as indicated.
B. Identify required lines, levels, contours, and datum locations.
C. Verify subdrainage, dampproofing, or waterproofing installation has been inspected.
D. Verify structural ability of unsupported walls to support imposed loads by the fill.

3.02 PREPARATION
A. Scarify  subgrade surface to a depth of 6 inches to identify soft spots.
B. Cut out soft areas of subgrade not capable of compaction in place.  Backfill with structural fill

and compact to density equal to or greater than requirements for subsequent fill material.
C. Compact subgrade to density equal to or greater than requirements for subsequent fill material.
D. Until ready to fill, maintain excavations and prevent loose soil from falling into excavation.

3.03 FILLING
A. Fill to contours and elevations indicated using unfrozen materials.
B. Fill up to subgrade elevations unless otherwise indicated.
C. Employ a placement method that does not disturb or damage other work.
D. Systematically fill to allow maximum time for natural settlement.  Do not fill over porous, wet,

frozen or spongy subgrade surfaces.
E. Maintain optimum moisture content of fill materials to attain required compaction density.
F. Slope grade away from building minimum 2 inches in 10 ft, unless noted otherwise.  Make

gradual grade changes.  Blend slope into level areas.
G. Correct areas that are over-excavated.

1. Other areas:  Use general fill, flush to required elevation, compacted to minimum 97
percent of maximum dry density.

H. Compaction Density Unless Otherwise Specified or Indicated:
I. Reshape and re-compact fills subjected to vehicular traffic.

3.04 FILL AT SPECIFIC LOCATIONS
A. Use general fill unless otherwise specified or indicated.
B. Over Buried Utility Piping and Conduits in Trenches :

1. Bedding:  Use general fill.
2. Cover with general fill.
3. Fill up to subgrade elevation.
4. Compact in maximum 8 inch lifts to 95 percent of maximum dry density.

3.05 TOLERANCES
A. Top Surface of General Filling:  Plus or minus 1 inch from required elevations.
B. Top Surface of Filling Under Paved Areas:  Plus or minus 1 inch from required elevations.
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3.06 FIELD QUALITY CONTROL
A. See Section 01 4000 - Quality Requirements, for general requirements for field inspection and

testing.
B. Perform compaction density testing on compacted fill in accordance with ASTM D1556, ASTM

D2167, ASTM D3017, or ASTM D6938.
C. Evaluate results in relation to compaction curve determined by testing uncompacted material in

accordance with ASTM D698 ("standard Proctor"), ASTM D1557 ("modified Proctor"), or
AASHTO T 180.

D. If tests indicate work does not meet specified requirements, remove work, replace and retest.
E. Proof roll compacted fill at surfaces that will be under slabs-on-grade and paving.

3.07 CLEANING
A. Remove unused stockpiled materials, leave area in a clean and neat condition.  Grade stockpile

area to prevent standing surface water.
END OF SECTION
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