July 30, 2019
INVITATION TO BID
WESTOVER BLVD AND OAKRIDGE DRIVE
TRAFFIC SIGNAL & STREET IMPROVEMENTS
Bid Reference No. 19-086
Sealed Bids will be received by the City of Albany, Procurement Division, Suite 260, 222 Pine Avenue, Albany, Georgia,
until 2:30 p.m. August 29, 2019 for Westover Boulevard and Oakridge Drive Traffic Signal and Street
Improvements, in accordance with Drawings, Specifications and other Contract Documents. Bids will be opened and
publicly read aloud at the above stated time and place. The scope of work is contained in the bid documents.
A Pre-Bid conference will be held on August 14, 2019 at 10:00 a.m. in the Procurement Division, 222 Pine Avenue,
Suite 260, Albany, Georgia 31701. All interested vendors are strongly encouraged to attend.
This project will be bid on a unit price basis for all specified work and will be awarded to the lowest responsive and
responsible bidder.
5% Bid Bond is required of all bidders. Bid bond must be present for bid to be read or considered. 100% Performance
and Payment bonds will be required of the successful bidder.
The City of Albany strongly encourages Small Business firms to participate in this bid. The City of Albany reserves the
right to reject any and all bids and to waive any informalities in the bidding process.
All corporations should provide the corporate seal, a copy of the Secretary of State Certificate of Incorporation, and a
listing of the principals of the corporation with bid.
Bid documents, specifications and plans may be inspected at the Procurement Office, 222 Pine Avenue, Suite 260, Albany,
Georgia and on the Georgia Procurement Registry.
For additional information, contact Kimberly M. Allen, Buyer, at (229) 431-3211. Submit all questions via email to
kiallen@albanyga.gov; cc mtrotter@albanyga.gov and tewilliams@albanyga.gov. The deadline for questions is August
23, 2019. Questions received after this deadline may not be answered. Replies of substance will be in the form of
written addenda and made available to all potential bidders.

City of Albany,

Yvette Fields
Director
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CITY OF ALBANY
PROCUREMENT DIVISION
CENTRAL SERVICES DEPARTMENT
ALBANY, GEORGIA
INSTRUCTIONS TO BIDDERS
These instructions will bind bidders to terms and conditions herein set forth, except as specifically qualified in special bid and contract
terms issued with any individual bid.
1.

2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24.

The following criteria are used in determining low responsible bidder.
(a) The ability, capacity and skill of bidder to perform required service.
(b) Whether bidder can perform service promptly or within specified time.
(c) The character, integrity, reputation, judgment, experience and efficiency of bidder.
(d) The performance of previous contracts.
(e) The suitability of equipment or material for City use.
(f) The ability of bidder to provide future maintenance and parts service.
Payment terms are Net 30 unless otherwise specified. Favorable term discounts may be offered and will be considered in determining
low bids if they are deemed advantageous to The City.
Unless otherwise specified all materials, supplies or equipment quoted herein must be delivered within thirty (30) days from date of
notification of award or by exception noted on bid sheet.
Prospective bidders are responsible for examining the location of the proposed work or delivery and determining, in their own way,
the difficulties, which are likely to be encountered in the execution of same.
The ESTIMATED QUANTITY given in the specifications or advertisement is for the purpose of bidding only. The City may purchase
more or less than the estimated quantity, and the bidder must not assume that such estimated quantity is part of the contract.
All bids should be tabulated, totaled and checked for accuracy. The unit price will prevail in case of errors.
All requested information should be included in the sealed bid envelope. All documents and information must be signed and included
for your bid to receive full consideration. Failure to submit any required information or document will be cause for bid to
be rejected as non-responsive.
Failure of the bidder to sign the bid document or have the signature of any authorized representative or agent on the bid in the
space provided will be cause for rejection of the bid. Signature(s) must be written in ink.
Failure to enclose bid bond, where required, will result in rejection of the bid. Bond may be in the form of cash, certified check,
cashier’s check or Surety Bond issued by a Surety Company licensed to conduct business in Georgia.
All bidders should provide their tax identification number with the bid.
All bidding Corporations should provide the corporate seal, a copy of the Secretary of State’s Certificate of Incorporation, and a listing
of the principals of the corporation with the bid.
Quote all prices F.O.B. Albany or our warehouse or as specified in bid documents.
If the bidder proposes to furnish any item of a foreign make or product, he/she should write “Foreign” together with the name of the
originating country opposite such item on the bid.
When requested, SAMPLES will be furnished free of expense, properly marked for identification and accompanied by list where there
is more than one sample. The City reserves the right to mutilate or destroy any samples submitted whenever it may be in the best
interests of The City to do so for the purpose of testing.
The City will reject any material, supplies or equipment that do not meet the specifications, even though bidder lists the trade name
or names of such materials on the bid or price quotation form.
Any alterations, erasures, additions or omissions of required information or any changes of specifications, or bidding schedule are
done at the risk of the bidder. Any bid will be rejected that has a substantial variation, such as a variation that affects the price,
quality or delivery date (when delivery is required by a specific time).
Each bid or proposal will be submitted in a SEALED ENVELOPE. Additionally, that envelope shall be clearly marked on the outside
as a Sealed Bid with the Bid Number clearly printed.
Bids must be received and stamped by the Procurement Office before the date and time stipulated in bid documents. No
responsibility will attach to any City representative or employee for premature opening of bids not properly addressed or identified.
If only one bid is received, the bid may be rejected and/or re-advertised, except in the case of only one known source of supply.
Bids received late will not be accepted, and The City will not be responsible for late mail delivery.
Should a bid be misplaced by The City and found later it will be considered.
The unauthorized use of patented articles is done entirely at the risk of the bidder.
All bidders must be recognized and authorized dealers in the materials or equipment specified and be qualified to instruct in their
application or use. A bidder at any time requested must satisfy the Procurement Office and City Commission that he has the requisite
organization, capital, plant, stock, ability and experience to satisfactorily execute the contract in accordance with the provisions of the
contract in which he is interested.
Only the latest model equipment as evidenced by the manufacturer’s current published literature will be considered. Obsolete models
of equipment not in production will not be acceptable. Equipment shall be composed of new parts and materials. Any unit containing
used parts or having seen any service other than the necessary tests will be rejected. In addition to the equipment specifically called
for in the specifications, all equipment catalogued by the manufacturer as standard or required by the State of Georgia shall be
furnished with the equipment. Where required by the State of Georgia Motor Vehicle Code, vehicles shall be inspected and bear the
latest inspection sticker of the Georgia Department of Revenue.
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25. All materials, equipment and supplies shall be subject to rigid inspection, under the immediate supervision of the Procurement Officer
and/or the Department to which they are delivered. If defective material, equipment or supplies are discovered, the contractor, upon
being instructed by the Procurement Officer, shall remove, or make good such material, equipment or supplies without extra
compensation. It is expressly understood and agreed that the inspection of materials by The City will in no way lessen the
responsibility of the contractor or release him from his obligation to perform and deliver to The City sound and satisfactory materials,
equipment or supplies. The contractor agrees to pay the cost of all tests on defective material, equipment or supplies or allow the
cost to be deducted from any monies due him by The City.
26. For multi-year contracts the following clauses pursuant to OCGA 36-60-13 apply: (1) The contract shall terminate absolutely and
without further obligation on the part of The City or County at the close of the calendar year in which it was executed and at the
close of each succeeding calendar year for which it may be renewed; (2) The contract may provide for automatic renewal unless
positive action is taken by The City or County to terminate such contract, and the nature of such action shall be determined by The
City or County and specified in the contract; (3) The contract shall state the total obligation of The City or County for the calendar
year of execution and shall further state the total obligation which will be incurred in each calendar year renewal term, if renewed;
and (4) The contract shall provide that title to any supplies, materials, equipment, or other personal property shall remain in the
vendor until fully paid for by The City.
27. Unless otherwise specified The City reserves the right to award each item separately or on a lump sum basis, whichever is in the best
interest of The City.
28. The successful bidder shall secure all permits, license certificates, inspections (permanent and temporary) and occupational tax
certificate, if applicable, before any work can commence. Contractor as well as any and all known subcontractors must possess or
will be required to obtain a City of Albany Occupational Tax Certificate or Registration.
29. The successful bidder on motor vehicle equipment shall be required to furnish with delivery of vehicle, Certificate of Origin and
Georgia vendors shall provide Georgia Motor Vehicle form MV1.
30. The City reserves the right to reject any and all bids, to waive any informalities in the bid process, and to award the contract as may
be in the best interest of the City and/or re-advertise for bids.
31. Local bidder (domiciled in Albany City Limits) will receive bid in the event of tie bids. In the case of tie bids between out of town
companies or between local concerns, evaluated as equal, bid will be recommended or awarded by chance coin toss, or drawing
straws. The Board of Commissioners passed a local preference ordinance on January 27, 2015. Where applicable, this
ordinance will govern. Local preference will not be a basis for award on bids that are federally funded.
32. No bidder writing restrictive specifications for The City will be allowed to bid on the project.
33. Reasonable grounds for supposing that any bidder is interested in more than one bid for the same item will be considered sufficient
cause for rejection of all bids in which he/she is interested.
34. A contract will not be awarded to any corporation, firm or individual who is, from any cause, in arrears to The City/County or who
has failed in any former contract with The City to perform work satisfactorily, either as to the character of the work, the fulfillment of
the guarantee, or the time consumed in completing the work.
35. It is mutually understood and agreed that if any time the Procurement Officer shall be of the opinion that the contract or any part
thereof is unnecessarily delayed or that the rate of progress or delivery is unsatisfactory, or that the contractor is willfully violating
any of the conditions or covenants of the agreement, or is executing the same in bad faith, the Procurement Officer shall have the
power to notify the aforesaid contractor of the nature of the complaint. Notification shall constitute delivery of notice, or letter, to
address given in bid/proposal. If after three working days of notification the conditions are not corrected to the satisfaction of the
Procurement Officer, he shall thereupon have the power to take whatever action he may deem necessary to complete the work or
delivery herein described, or any part thereof, and the expense thereof, so charged, shall be deducted from any paid by The City out
of such monies as may become due to the said contractor, under and by virtue of this agreement. In case such expense shall exceed
the last said sum, then and in that event, the bondsman or the contractor, his executors, administrators, successors, or assigns, shall
pay the amount of such excess to The City on notice by the Procurement Officer of the excess due.
36. Contracts may be cancelled by The City with or without cause with 30-day written notice.
37. Any complaint from bidders relative to the Invitation to Bid or any attached specifications should be made prior to the time of
opening of bids, otherwise such complaint cannot be properly considered.
38. Any bidder may withdraw his bid at any time before the time set for opening of bids. No bid may be withdrawn without cause in the
60-day period after bids are opened.
39. All questions, inquiries and requests for clarification shall be directed to Procurement.
40. Prior to submission, all bidders are encouraged to check the website at www.albanyga.gov or call the Procurement
Office at 229-431-3211 for any addendums.
PROCUREMENT FORM - Revised 07/29/2019
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SPECIAL INSTRUCTIONS TO BIDDER
WESTOVEER BLVD AND OAKRIDGE DRIVE
TRAFFIC SIGNAL & STREET IMPROVEMENTS
CITY OF ALBANY
Bid Reference No. 19‐086
1.

General: The project consists of construction at the intersection of Westover Boulevard at Oakridge Drive
including the installation of traffic signal equipment and includes demolition, excavation and grading, storm
drainage pipe and structure construction, pole relocation and installation of new mast arm poles, traffic
signal and control equipment, asphalt pavement and concrete construction, thermoplastic pavement
markings and sign relocation, erosion and sedimentation best management practices, and the associated
work required.
All bids shall be deemed to have been made with full knowledge of all terms, conditions, and
requirements contained herein.
The contract shall be written for all work required, expressed or implied, that is necessary to perform the work
described in the bid documents, special instructions, specifications, and all other contract documents. No
money shall be paid for any extra work or modifications to the specifications unless such work or modification is
expressly approved in writing by the owner’s designated representative prior to execution.

2.

Contractor’s bid shall include all necessary labor, materials, tools, equipment, and all other items necessary to
complete the contract requirements in accordance with bid documents, special instructions, specifications, and
all other provisions included in this bid document. It is the bidder’s responsibility to visit the job‐site and
become familiar with the local conditions.

3.

Bid Form: Bids must be submitted on the form provided in this bid document. Ensure the bid form is
completed in its entirety. Bid is for unit cost contract for all work specified in this bid document. Bid will be
awarded to the responsive and responsible bidder submitting the lowest bid, in the manner that best
benefits the City of Albany.

4.

No bid may be withdrawn for a period of sixty (60) days from the bid opening date.

5.

Contract Time: Contract must be completed within one hundred and twenty (120) calendar days following
the issuance of the Notice to Proceed. Performance will be monitored and documented by the Project
Manager. Not completing this contract within the time specified may hamper the contractor’s ability to
secure future contracts with the City.

6.

Liquidated Damages: Time is an essential element of the Contract, and any delay in the prosecution of The
Work may inconvenience the public, obstruct traffic, or interfere with business. In addition to the
aforementioned inconveniences, any delay in completion of The Work will always increase the cost of
engineering. For this reason, it is important that The Work be pressed vigorously to completion. Should the
Contractor or, in case of default, the Surety fail to complete The Work within the time stipulated in the Contract
or within such extra time that may be allowed, charges shall be assessed against any money due or that may
become due the Contractor in accordance at the rate of $84.00 per calendar day.

7.

The General Conditions of Contract is AIA Document A201, 2017 version as modified by the attached sheets.

8.

Contract: The successful bidder will be required to submit four (4) copies of the contract contained herein
within ten (10) days following the issuance of the Notice of Award.
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9.

General Insurance Requirements: Contractor shall maintain insurance with companies licensed to do business in
the State of Georgia acceptable to the City for the protection of the City and name it as an additional insured,
against all claims, losses, costs or expenses arising out of injuries or death of persons whether or not employed
by contractor, whether arising from the acts or omission, negligence or otherwise of contractor or any of its
agents, employees, patrons, or other persons, and growing out of work being done by Contractor on behalf of
City, such policies to provide for a liability limit on account of each accident resulting in the bodily injury or
death of not less than One Million ($1,000,000) Dollars, a liability limit of not less than One Million ($1,000,000)
Dollars for each accident for property damage. Contractor shall also carry product/completed operations
liability insurance for personal injuries and/or death in the amount not less than One Million ($1,000,000)
Dollars for any one person. Contractor shall maintain a combined single liability limit of Five Hundred Thousand
($500,000) Dollars covering owned, non‐owned, leased, and hired vehicles and name the City of Albany as an
additional insured. Contractor shall furnish to the City satisfactory evidence that it carries Worker’s
Compensation Insurance in the statutory limits of Georgia and Employers’ Liability with limits of liability of no
less than One Hundred Thousand ($100,000) Dollars of each accident/disease. These polices must also contain a
waiver of subrogation in favor of the City of Albany.
Contractor shall furnish evidence of the continuance in force of said policies by providing copies of timely
declaration page(s) to the Procurement Agent. Acceptable proofs of insurance: (i) a Certificate of Insurance with
Additional Insured Endorsements (a Certificate of Insurance by itself is not acceptable) or (ii) Declaration Pages
of the insurance policies which show the City of Albany as additional insured. The Certificate of Insurance must
provide the project name and our project number on all certificates; where the Project requires Contractor’s
Pollution Legal Liability coverage or Contractor’s Professional E & O coverage, per project coverage would be
allowed. All insurance policies must provide that the City of Albany will be notified within 30 days of any
changes, restrictions, and/or cancellation.
The City’s sole judgment shall control as to the sufficiency of the coverage.

10.

Indemnification: Contractor agrees to indemnify and hold harmless the City, its agents, officers, and employees,
their successors and assigns, individually and collectively, with respect to all claims, demands or liability for any
injuries to any person (including death) or damage to any property arising out of the activities of contractor or
based on alleged negligence of contractor, its officers, agents, or employees and contractor shall defend against
all such claims and pay all expenses of such defense, including attorney fees, and all judgments based thereon;
provided that this obligation shall not extend to any damage, injury or loss due to the negligence of the City.

11.

Superintendent: The contractor shall have a superintendent or representative on the site at all times while work
is being performed. He will represent the contractor and all communications given to him shall be binding as if
given to the contractor.

12.

Permits and Fees: Within five (5) days following the issuance of the Notice to Proceed the contractor shall apply
for all permits. Failure to do so may result in award of this contract to the next lowest bidder and the original
contractor may be billed for the difference in price. The contractor shall secure all permits, license certificates,
inspections (permanent and temporary) and Occupational Tax Certificate before any work can commence. This
documentation should be on file in the Procurement Office prior to start of any work associated with this
contract. The contractor is required within five (5) days of completion of specified work to contact the Project
Manager, Ken Breedlove, at (229) 883‐6955 for a final inspection. Successful bidder as well as any and all known
subcontractors must possess or will be required to obtain a City of Albany Occupational Tax Certificate or
Registration prior to award of contract.

13.

Preservation of Property: The contractor shall carry out their work with such care and by the proper methods to
prevent damage to the property adjacent to the work or within streets, easement locations to the extent the
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owner may have rights therein, or other property of the owners or of others, whether adjacent to the work site
or not, the removal, relocation, or destruction of which is not called for by the provisions of the contract
documents; it being a condition of the execution of the contract that the work be performed in such manner that
the property of others and other property of the owner shall not be damaged in any way. The word PROPERTY,
as used, is intended to include among other types of property, public street improvements, storm and sanitary
sewers, water lines and appurtenances, or other structures. Should any property be damaged or destroyed, the
contractor at their own expense shall promptly, or within reasonable time, repair or make such restoration as is
practical and acceptable to the owner of the damaged or destroyed property. In case of failure on the part of
the contractor to repair or restore such property, or make good such damage or injury, the Building Inspector
may within forty‐eight (48) hours notice, proceed to repair, rebuild, or otherwise restore such property as may
be necessary, and the cost thereof will be deducted from any monies due or which may become due the
contractor under this contract agreement. The contractor shall, at all times in performance of the work, employ
approved methods and exercise reasonable care and skill so as to avoid delay, damage, injury or destruction of
existing public service installations and structures; and shall at all times in the performance of the work avoid
interference with, or interruption of, public utilities services, and shall cooperate fully with the owners thereof to
the end.
14.

Public Convenience and Safety: Fire hydrants on or adjacent to the street shall be kept accessible to the fire
apparatus at all times and no material or obstructions shall be placed within ten (10) feet of any hydrant.
Adjacent premises must be given access at all times and gutters shall not be obstructed. Materials shall not be
stored along the streets. Traffic on streets shall be maintained at all times. Dust and debris shall not create a
hazard or a nuisance.

15.

Barricades and Warnings: The contractor shall provide, erect, and maintain all necessary barricades, suitable
and sufficient number of watchmen to direct traffic, and take all necessary precautions for the protection of the
work and safety of the public. Barricades and obstructions shall be illuminated at night and lights shall be kept
burning from sunset to sunrise.

16.

Removal of Trash and Rubbish: The contractor shall be responsible for the removal and legal disposal of all
waste, trash, and rubbish resulting from the work under this contract. Work site shall be kept clean and orderly
during construction; trash shall be removed from the site or adequately containerized daily.

17.

The Owner of this project is the City of Albany. The Owner reserves the right to reject any and all bids and to
waive any informalities in the bid process and to award the contract as may be in the best interest of the Owner
or re‐advertise for bids.

18.

Compliance: The contractor is responsible for knowledge of and compliance with all laws, codes, ordinances,
and regulations that are applicable to this type of work.

19.

Certificate of Non‐Collusion: An executed copy of this form must be submitted. (See Attached).

20.

Governing Law and Venue: An executed copy of this form must be submitted. (See Attached).

21.

Debarred Bidders Certification: An executed copy of this form must be submitted. (See Attached).

22.

Drug Free Workplace: An executed copy of this form must be submitted. (See Attached).

23.

Certification regarding Debarment, Suspension, Ineligibility, and Voluntary Exclusion
The contractor certifies, by submission of this bid or acceptance of a contract, that neither it nor its principals is
presently debarred, suspended, proposed for debarment, declared ineligible, or voluntarily excluded from
participation in this transaction by any State, Federal department, or agency. It further agrees by submitting this
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statement that it will include this clause without modification in all lower tier transactions, solicitations, bids,
contracts, and subcontracts. Where the bidder/contractor or any lower tier participant is unable to certify to
this statement, it shall attach an explanation to this solicitation. Complete and submit a copy of the form with
your bid.
Termination for Convenience: This contract may be terminated in whole or in part by the City of Albany with the
consent of the contractor in which case the two parties shall agree upon the termination conditions, including
the effective date in the case of partial termination, and the portion to be terminated; or by the contractor upon
written notification to the City of Albany setting forth the reasons for such termination, the effective date, and in
the case of partial termination, the portion to be terminated. However, if in the case of partial termination, the
City of Albany determines that the remaining portion of the award will not accomplish the purposes for which
the contract was awarded, the City of Albany may terminate the contract in its entirety.
24.

Termination for Cause: In the event that the contractor shall for any reason or through any cause be in default
of the terms, conditions, or obligations of the contract documents, the City may give the contractor written
notice of such default and terminate the contract. All terms, conditions, and obligations of the contract
documents are considered material. The City may, in its discretion, provide the contractor an opportunity to cure
the default, if curable, prior to termination. Unless a different duration is provided in the notice of default, the
contractor shall have fourteen (14) calendar days to cure the default from the date such notice is mailed to the
contractor, unless notification is by facsimile or personal delivery, in which case the opportunity to cure shall
commence upon delivery of the notice. Upon failure of the contractor to cure the default the City may
immediately terminate the contract effective as of the mailing or delivery of the default notice. If the City
terminates the contract, the contractor shall remain liable for performance of all terms, conditions, and
obligations through the date of termination. Termination by the City shall not constitute a waiver by the City of
any other rights or remedies available to the City by law or contract.

25.

Certification of Bidder’s Experience and Qualifications: The undersigned bidder certifies that they are, at the
time of bidding, and shall be, throughout the period of the contract, licensed by the State of Georgia to do the
type of work required under terms of the contract documents. Bidder further certifies that they are skilled and
regularly engaged in the general class and type of work called for in the contract documents. The bidder
represents that they are competent, knowledgeable and have special skills on the nature, extent, and inherent
conditions of the work to be performed. Bidder further acknowledges that there are certain peculiar and
inherent conditions existent in the construction of the particular facilities, which may create, during the
construction program, unusual or peculiar unsafe conditions hazardous to persons and property. Bidder
expressly acknowledges that they have the skill and experience to foresee and to adopt protective measures to
adequately and safely perform the construction work with respect to such hazards. Suitable evidence of the
Successful bidder’s experience, to include references, must be submitted with bid.

26.

Warranty: Contractor shall guarantee all specified work performed for a period of one (1) year from the date of
written acceptance of the work by the Owner’s designated representative that all materials, labor, and
workmanship provided under this contract are free from defects of any kind. At no expense to the City of
Albany, the contractor shall make repairs to any defects found and reported during the warranty period. Final
inspection, final acceptance, and final payment shall not be construed as a waiver of this warranty. The following
are excluded from this warranty:
a. Defects or failures resulting from abuse by the owner.
b. Damage caused by fire, tornadoes, hail, hurricane, Acts of God, wars, riots, civil commotion or vandalism.

27.

Corporations: All Corporations should provide corporate seal, a copy of the Secretary of State’s Certificate of
Incorporation, and a listing of the principals of the corporation with the bid.
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28.

Pre‐Bid Conference: A pre‐bid conference will be held on August 14, 2019 at 10:00 a.m. at the Procurement
Office, 222 Pine Avenue Suite 260, Albany, Georgia. A member of Procurement and the Project Manager will
provide an overview of the work to be performed and answer questions. All interested bidders are strongly
encouraged to attend.

29.

Pre‐Construction Conference: Successful bidder will be required to attend a Pre‐ Construction Conference with
the owner’s representative prior to commencement of work under resulting contract.

30.

Georgia Security and Immigration Compliance Act: The successful contractor will provide certification that
they are in compliance with the Georgia Security and Immigration Compliance Act, certifying that the
provisions of GA Law, O.C.G.A 13‐10‐91, Chapter 300‐10‐1, per the Georgia Department of Labor, if applicable,
have been complied with in full. Pursuant to O.C.G.A 13‐10‐90(2), all subcontractors entering into a contract
or agreement for hire on this Project must be registered and participate in the Federal Work Authorization
Program. Complete and submit a copy of the form, applicable to your company, and applicable Subcontractor
Affidavits, with your bid.

31.

Local Preference: City of Albany ordinance #13‐115 provides for a five percent (5%) Local Preference. No
preference will be available where the supplier/vendor fails to make such a written request. Per City of Albany
ordinance #13‐115, a local vendor/supplier is defined as one that:
1) Maintains and has maintained an office and place of business physically located (post office boxes will not
be used for the purpose of establishing physical address) within Dougherty County with at least two (2) full
time employees working at or out of said office and business location for a period of at least ninety (90)
days prior to bid opening/proposal closing; and
2) Holds a current City of Albany or Dougherty County Occupational Tax Certificate; and
3) Said Vendor/Supplier’s ad valorem taxes on real and personal property in Albany/Dougherty County are not
delinquent.

32.

Bid Submittals (All items listed below must be submitted with bid)
A. Bid Form
B. Bid Bond
The following items should be submitted with bid:
C. E‐verify Form‐ Affidavit to Comply with OCGA § 13‐10‐91
D. Certificate of Insurance
E. Debarred Bidders/ Integrity Certification
F. Drug Free Workplace
G. Certificate of Non‐Collusion Form
H. Indemnity Form
I.
Governing Law & Venue Form
J. Corporate Seal
K. Secretary of State’s Certificate of Incorporation
L. Listing of the Principals of Corporation

33.

For additional information, contact Kimberly M. Allen, Buyer, at (229) 431‐3211. Submit all questions via email
to kiallen@albanyga.gov and mtrotter@albanyga.gov cc; tewilliams@albanyga.gov; or fax questions to (229)
431‐ 2184. The deadline for questions is August 23, 2019. Questions received after this deadline may not be
answered. Replies of substance will be in the form of written addenda and made available to all potential
bidders.
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SUBMIT WITH BID

DEBARRED BIDDERS/INTEGRITY CERTIFICATION
Certification Regarding Debarment, Suspension, Ineligibility, and Voluntary
Exclusion (49 CFR, Part 29):
The Contractor must certify that neither it nor its principals are presently debarred, suspended,
proposed for disbarment, declared ineligible, or voluntarily excluded from participation in this
transaction by any Federal department or agency. Further, the Contractor certifies that he or she
shall obtain an identical certification from all its sub-contractors. The Contractor also agrees that
when a sub-contractor is unable to certify to any of the statements in this certification, the
prospective participant shall submit an explanation to the Contractor.

DATE:
COMPANY NAME:
AUTHORIZED REPRESENTATIVE NAME:
TITLE:
SIGNATURE:
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SUBMIT WITH BID

CERTIFICATION OF NON-COLLUSION
The bidder being sworn, disposes and says,

The Contractor submitting this certification and its agents, officers or employees have not directly or
indirectly entered into any agreements, participated in any collusion or otherwise taken any action in
restraint of free competitive bidding in connection with this bid.
DATE:
COMPANY NAME:
AUTHORIZED REPRESENTATIVE NAME:
TITLE:
SIGNATURE:
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SUBMIT WITH BID

GOVERNING LAW AND VENUE
Contractor agrees that as to any actions or proceedings arising out of or related to this
agreement, any such proceedings shall be governed and determined by Georgia Law.
Contractor further agrees that as to any actions or proceedings arising out of or related to
this agreement, any such action or proceeding shall be resolved only in an appropriate court
located in Dougherty County, Georgia.

DATE:
COMPANY NAME:
AUTHORIZED REPRESENTATIVE NAME:
TITLE:
SIGNATURE:
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INDEMNITY AGREEMENT
This indemnity agreement made and entered into in favor of CITY OF ALBANY (“ALBANY”), a
municipal corporation, by

______________________.

WHEREAS, ______________

____ has submitted a bid to ALBANY so as to provide

_______________________.
NOW, THEREFORE, as an additional consideration in ALBANY awarding the bid to
__________________.
___________________

agrees to indemnify and hold harmless ALBANY, its agents,

principals, officers, and employees, their successors and assigns, individually and collectively, with respect
to all claims, demands or liability for any injuries to any person (including death) or damage to any property
arising out of any alleged negligence of ________________________, its officers, agents, or employees in
connection with said bid /award; provided this indemnity shall not extend to any damage, injury or loss due
to ALBANY’s sole negligence or willful misconduct of ALBANY.

____________________

shall

defend against all such claims and pay expenses of such defense, including reasonable attorney fees, and all
judgments based thereon.
WITNESS THE HAND AND SEAL of the _______________ pursuant to proper corporate
authority ____ day of _________, 2019.

[CORPORATE NAME]

By:
Title

Attest:
Title

[Affix Corporate Seal]
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MODIFICATIONS TO AIA - A201-2017
GENERAL CONDITIONS OF THE CONTRACT FOR CONSTRUCTION
Change word "Architect" to "Procurement Division" in paragraph:
1.1.1
Delete the following Sections:
4.1
Delete paragraphs:
2.1.2
2.2.1
4.2.10
10.3.3
10.3.6
11.3.1
14.1.4
Delete the following:
1.1.2 "(1) between the Architect and Contractor"
"The Architect shall, however, be entitled to performance and enforcement of obligations
under the Contract intended to facilitate performance of the Architect's duties"
2.4.

-

“Architect
“of the Architect”

3.5.1

-

"and Architect"
"by the Architect"

3.18.1 -

"Architect, Architect's Consultants" - Substitute: "Owner's Consultants"

4.2

-

"Architect"

4.2.4

-

"Architect's consultants" - Substitute: "Owner's consultants"

9.3.1

-

"ten days" - Substitute: "thirty days"

11.2.1 -

This paragraph is deleted. The following responsibility is added: The contractor shall
purchase in the Owner's name liability coverage as specified in the instruction.

12.2.1 -

"compensation for the Architect's services, and"

14.2.4 -

"including compensation for the Architect's services and expenses made necessary thereby,"
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11.3.2 “The Owner”- Insert: unless otherwise provided shall at the Owners option……"
The "Architect" is amended to read "Owner's Representative" in paragraphs:
1.5.1
3.1.3
3.2.1
3.2.2
3.2.3
3.3.1
3.4.2
3.7.3
3.7.4
3.10.1
3.10.2
3.10.3
3.11
3.12.4
3.12.5
3.12.7
3.12.8
3.12.9
3.12.10
3.16
3.17

4.2.1
4.2.2
4.2.3
4.2.4
4.2.5
4.2.6
4.2.7
4.2.8
4.2.9
4.2.11
4.2.12
4.2.13
5.2.1
5.2.3
5.2.4
5.3
6.2.2
6.3
7.1.2
7.2.1

7.3.1
7.3.6
7.3.7
7.3.8
7.3.9
7.4
8.1.3
8.3.1
9.2
9.3.1
9.3.1.1
9.4.1
9.4.2
9.5.1
9.6.1
9.6.3
9.6.4
9.7
9.8.2
9.8.3

9.8.4
9.9.1
9.9.2
9.10.1
9.10.2
9.10.3
10.2.6
10.3.1
10.3.2
12.1.1
12.1.2
12.2.1
12.2.2.1
13.4
13.4.1
13.4.2
13.4.3
13.4.4
13.4.5
13.5
14.1.1

14.1.3
14.2.2
14.2.4
15.2.1
15.2.2
15.2.3
15.2.4
15.2.5
15.2.7
15.2.8
15.3.1
15.4.1

Revised 11/1/2018
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SAMPLE

BID BOND

KNOW ALL MEN BY THESE PRESENTS, that we the undersigned,
as PRINCIPAL, and
(Name of Principal)
as SURETY are held and firmly bound unto
the City of Albany, hereinafter called the "Local Public Agency," in the penal sum of
Dollars ($

) lawful money of the United

States, for the payment of which sum well and truly to be made, we bind ourselves, our heirs, executors,
administrators, successors, and assigns, jointly and severally, firmly by these presents.

, 20

, for
.

NOW, THEREFORE, if the Principal shall not withdraw said Bid within the allowable period specified,
and shall within the period specified therefor, or if no period be specified, within ten (10) days after the
prescribed forms are presented to him for signature, enter into a written Contract with the Local Public
Agency in accordance with the Bid as accepted, and give bond with good and sufficient surety or
sureties, as may be required, for the faithful performance and proper fulfillment of such Contract; or in
the event of the withdrawal of said Bid within the period specified, or the failure to enter into such
Contract and give such bond within the time specified, if the Principal shall pay the local Public Agency
the difference between the amount specified in said Bid and the amount for which the Local Public
Agency may procure the required work or supplies or both, if the latter be in excess of the former, then
the above obligation shall be void and of no effect, otherwise it is to remain in full force and virtue.
IN WITNESS WHEREOF, the above-bounded parties have executed this instrument under their several
seals this

day of

, 20

, the name and corporate seal of each corporate party

being hereto affixed and these presents signed by its undersigned representative, pursuant to authority of
its governing body.
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In presence of:
_(SEAL)
(Individual Principal)
(SEAL)
(Business Address, Including Zip Code)
(SEAL)
(Partnership)
(SEAL)
(Business Address, Including Zip Code)

Surety

By
Address

City

IMPORTANT:

State

Zip

Surety companies executing bonds must appear on the Treasury
Department's most current list (Circular 570 as amended) and be authorized
to transact business in the state where the project is located.
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SAMPLE

PERFORMANCE BOND

KNOW ALL MEN BY THESE PRESENTS:
That
(Legal title and address of the Contractor)
as Principal (hereinafter referred to as "Contractor"), and
(Legal title and address of Surety)
as Surety (hereinafter referred to as "Surety"), are held firmly bound unto the City of Albany, as
Obligee (hereinafter referred to as "Owner"), in the amount
of
Dollars
($
), to which payment Contractor and Surety bind themselves, their heirs,
executors, administrators, successors and assigns, jointly and severally, firmly by these presents.

WHEREAS, the above bounded Principal has entered into a contract with Owner dated the
day of
, 20 , for the construction of
.
.

NOW, THEREFORE, THE CONDITIONS OF THIS OBLIGATION are such that, if the
Contractor shall promptly and faithfully perform and comply with the terms of said Contract; and
shall indemnify and save harmless the Owner against and from all costs, expenses, damages, injury
or loss to which said Owner may be subjected by reason of any wrongdoing, including patent
infringement, misconduct, want of care or skill, default, failure of performance, on the part of said
Principal, his agents, subcontractors or employees, in the execution or performance of said
Contract, then this obligation shall be null and void; otherwise it shall remain in full force and
effect.
1.
The said Surety to this bond, for value received, hereby stipulates and agrees that no
change, extensions of time, alteration or addition to the terms of the Contract or the work to be
performed thereunder, or the Specifications or Drawings accompanying same shall in any wise
affect its obligation on this bond, and it does hereby waive notice of any change, extension of time,
alteration or addition to the terms of the Contract or to the work or to the Specifications and
Drawings.
2.
If pursuant to the Contract Documents the Contractor shall be declared in default by
the Owner under the aforesaid Contract, the Surety may promptly remedy the default or shall
promptly complete the Contract in accordance with its terms and conditions. It shall be the duty of
the Surety to give an unequivocal notice in writing to the Owner, within twenty-five (25) days after
receipt of declaration of default, of the Surety's election either to remedy the default or defaults
promptly or to perform the Contract promptly, time being of the essence. In said notice of
election, the Surety shall indicate the date on which the remedy or performance will commence,
and it shall then be the duty of the Surety to give prompt notice in writing to the Owner
immediately upon completion of (a) the remedy and/or correction of each default, (b) the remedy
17

and/or correction of each item of rejected work, (c) the furnishing of each omitted item of work
and (d) the performance of the Contract. The surety shall not assert solvency of its Principal as
justification for its failure to give notice of election or for its failure to promptly remedy the default
or defaults or perform the Contract.
3.
Supplementary to and in addition to the foregoing, whenever the Owner shall notify
the Surety that the Owner has notice that the Contractor has failed to pay any subcontractor,
materialman, or laborer for labor or materials certified by the Contractor as having been paid for
by the Contractor in accordance with said Contract, which said labor or materials have been
included in a periodical application for payment and approved by the Engineer for payment and
paid for by the Owner, the Surety shall, within twenty (20) days of receipt of such notice, cause to
be paid any unpaid amounts for such labor and materials.
4.
It is expressly agreed by the Principal and the Surety that the Owner if he desires to
do so, is at liberty to make inquiries at any time of subcontractors, laborers, material men, or other
parties concerning the status of payments for labor, materials, or services furnished in the
prosecution of the work.
5.
No right of action shall accrue on this bond to or for the use of any person or
corporation other than the Owner named herein or the legal successors of the Owner.
Signed and sealed this

Principal

day of

, 20 .

Title

(Seal)
Surety

Witness

Title
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SAMPLE

LABOR AND MATERIAL PAYMENT BOND
THIS BOND IS EXECUTED TOGETHER WITH ANOTHER BOND IN FAVOR OF THE OWNER
AS OBLIGEE CONDITIONED UPON PERFORMANCE OF THE CONTRACT.
KNOW ALL MEN BY THESE PRESENTS:
That
(Legal title and address of the contractor)
as Principal, hereinafter called Principal, and
(Legal title and address of the Surety)
as Surety, hereinafter called Surety, are held and firmly bound unto THE CITY OF ALBANY BOARD
OF COMMISSIONERS, as obligee, hereinafter called Owner, for the use and benefit of claimants as
hereinafter defined, in the amount of
Dollars
($
), to which payment Principal and Surety bind themselves, their heirs, executors,
administrators, successors and assigns, jointly and severally, firmly by these presents.
WHEREAS, the above bounded Principal has entered into a contract with Owner dated
, 20 , for the construction of

NOW, THEREFORE, THE CONDITION OF THIS OBLIGATION is such that if the Principal shall
promptly make payment to all subcontractors and other persons for all labor and material supplied in the
execution of the work provided for in said contract, then this obligation shall be void; otherwise it shall
remain in full force and effect.
It is agreed that this bond is executed pursuant to and in accordance with the provisions of Section 231705 et. Seq of the Code of Georgia, as amended by the act approved February 27, 1956, and is intended
to be and shall be construed to be in compliance with the requirements thereof.
SIGNED AND SEALED this

day of

20 .

In the presence of:
(Seal)
PRINCIPAL

TITLE

WITNESS
(Seal)

SURETY

TITLE

WITNESS
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AFFIDAVIT
TO
COMPLY WITH O.C.G.A § 13-10-91

NOTE:

This particular document is to be used when contracting with corporations. Under Georgia
law a corporation cannot execute an affidavit. The actual execution of the affidavit must
be by a principal of the corporation.

AFFIDAVIT
Personally appeared before the undersigned, duly authorized by law to administer oaths,
who being duly sworn deposes and says:
[Name of Principal of Corporation]
1.
I am a principal of

, by virtue of my position as
[Name of Corporation]
.

[Name of Title--such as president or vice-president]
2.
The statements contained herein are based on my personal knowledge and I do not labor under any
physical or mental difficulties. I am over 21 years of age and I understand The City of Albany will rely on
the statements contained herein as a part of the City’s obligations under O.C.G.A. § 13-10-91. This
affidavit is given in conjunction with a construction project on behalf of The City of Albany known as
.
[Name of Project]
3.
I understand that The City of Albany may not enter into a contract with
unless it has registered and does participate in the [Name of Corporation]
Federal Work Authorization Program defined in O.C.G.A. § 13-10-90(2), to-wit:
(2) “Federal work authorization program” means any of the electronic
verification of work authorization programs operated by the United States
Department of Homeland Security or any equivalent federal work authorization
program operated by the United States Department of Homeland Security to verify
information of newly hired employees, pursuant to the Immigration Reform and
Control Act of 1986 (IRCA), D.L. 99-603.
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4.
I understand that

may only contract with subcontractors

[Name of Corporation]
That are registered with and participate in the Federal Work Authorization Program. I swear,
under penalty of perjury,
will begin work at this project only
[Name of Corporation]
with subcontractors that meet such requirements and an appropriate affidavit will be provided
to City from each subcontractor.
5.
I further understand that upon contracting with any new subcontractor,

,
[Name of Corporation]
must provide City with a written notice which shall include an affidavit attesting to the
subcontractor’s name, address, user identification number and date of authorization to participate in the
Federal Work Authorization Program. All of this must be done within five (5) business days of entering
into a contract or agreement for hire with a new subcontractor.
6.

I swear under penalty of perjury that

has registered
[Name of Corporation]
and does participate in the Federal Work Authorization Program as defined in paragraph 3
above.
7.

Furthermore, I swear that the Contractor’s Company E-Verify ID Number for
is
and the date of such authorization is
[Name of Corporation]
[Insert Number]
.
[Insert Date]

[Name]
Sworn to and subscribed before me
this
day of
20

NOTARY PUBLIC
My commission expires:
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AFFIDAVIT
TO
COMPLY WITH O.C.G.A § 13-10-91
NOTE: This particular document is to be used when contracting with a business owned by individual(s).
The business is not incorporated nor is it set up in any other formal structure such as a
limited liability partnership.

AFFIDAVIT
Personally appeared before the undersigned, duly authorized by law to administer oaths,
who being duly sworn deposes and says:
[Name of Owner(s)]
1.
I/ we are owners of

. The latter is a trade name for the

[Name of Business]
business operated by the undersigned.
2.
The statements contained herein are based on my/our personal knowledge and I/we do not labor under any
physical or mental difficulties. I/we am over 21 years of age and I/we understand The City of Albany will
rely on the statements contained herein as a part of the City’s obligations under O.C.G.A. § 13-10-91. This
affidavit is given in conjunction with a construction project on behalf of the City of Albany known as
.
[Name of Project]
3.
I/we understand that pursuant to O.C.G.A. § 13-10-91 the City of Albany may not enter into a contract
with me/us unless I/we has/have registered and do/does participate in the Federal Work Authorization
Program defined in O.C.G.A. § 13-10-90(2), to-wit:
(2) “Federal work authorization program” means any of the electronic
verification of work authorization programs operated by the United States
Department of Homeland Security or any equivalent federal work authorization
program operated by the United States Department of Homeland Security to verify
information of newly hired employees, pursuant to the Immigration Reform and
Control Act of 1986 (IRCA), D.L. 99-603.
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4.
I/we understand that my/our business may only contract with subcontractors that are registered with and
participate in the Federal Work Authorization Program. I/we swear, under penalty of perjury, that my/or
business will begin work at this project only with subcontractors that meet such requirements and an
appropriate affidavit will be provided to the City from each subcontractor.
5.
I further understand that upon contracting with any new subcontractor, I/we must provide City with a
written notice which shall include an affidavit attesting to the subcontractor’s name, address, user
identification number and date of authorization to participate in the Federal Work Authorization Program.
All of this must be done within five (5) business days of entering into a contract or agreement for hire
with a new subcontractor.
6.
I/we swear under penalty of perjury that I/we have registered and do participate in the Federal Work
Authorization Program as defined in paragraph 3 above.
7.
Furthermore, I/we swear that the Contractor’s Company E-Verify ID Number for

[Name of Business]
.
[Insert Date]

is
[Insert Number]

and the date of such authorization is

[Name]

[Name – if more than one owner]
Sworn to and subscribed before me this
day of
20

NOTARY PUBLIC
My commission expires:
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SUBCONTRACTOR’S AFFIDAVIT
TO
COMPLY WITH O.C.G.A § 13-10-91
NOTE:

This particular document is to be used when Subcontracting with General Contractors.
Under Georgia law a corporation cannot execute an affidavit. The actual execution of the
affidavit must be by a principal of the corporation.
AFFIDAVIT

Personally appeared before the undersigned, duly authorized by law to administer oaths,
who being duly sworn deposes and says:
[Name of Subcontractor]
1.
I am a principal of

, by virtue of my position as
[Name of Subcontractor]

.
[Name of Title--such as president or vice-president or owner]
2.
The statements contained herein are based on my personal knowledge and I do not labor under any
physical or mental difficulties. I am over 21 years of age and I understand the City of Albany will rely on
the statements contained herein as a part of the City’s obligations under O.C.G.A. § 13-10-91. This
affidavit is given in conjunction with a construction project on behalf of The City of Albany known as
.
[Name of Project]

3.
I understand that all subcontractors entering into a contract or agreement for hire on this Project must be
registered and participate in the Federal Work Authorization Program defined in O.C.G.A. § 13-10-90(2),
to-wit:
(2) “Federal work authorization program” means any of the electronic
verification of work authorization programs operated by the United States
Department of Homeland Security or any equivalent federal work authorization
program operated by the United States Department of Homeland Security to verify
information of newly hired employees, pursuant to the Immigration Reform and
Control Act of 1986 (IRCA), D.L. 99-603.
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4.
I swear under penalty of perjury that

has registered
[Name of Subcontractor]

and does participate in the Federal Work Authorization Program as defined in paragraph 3
above.
5.
Furthermore, I swear that the Contractor’s Company E-Verify ID Number for
is
[Name of Subcontractor]

and the date of such authorization is
[Insert Number]

.
[Insert Date]

[Name]
Sworn to and subscribed before me
20
this
day of

NOTARY PUBLIC
My commission expires:
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CONTRACT
Westover Boulevard and Oakridge Drive
Traffic Signal & Street Improvements

Bid Reference No. 19-086

THIS AGREEMENT, made as of the
day of
_20
, by and between The
City of Albany, Ga., (Party of First Part, hereinafter called the Owner) and
, (Party of the Second Part, hereinafter called the
Contractor).
WITNESSETH: That the said Contractor has agreed, and by these present does agree with the said
Owner, for the consideration herein mentioned in his bid and under the penalty expressed in bid
document, hereto attached, to furnish all equipment, tools, and materials, skill and labor of every
description necessary to carry out and complete in good, firm, and substantial workmanlike manner, the
specified work in strict conformity with the drawings and specifications hereinafter set forth which
together with the foregoing bid made by the Contractor, the Notice to Contractors, Instructions to
Bidders, General Conditions, Addenda, Special Provisions and this Agreement, shall all form essential
parts of the Agreement. The work covered by this Agreement includes all work shown on drawings and
specifications and listed in the attached bid.
The Owner shall pay and the Contractor shall receive the UNIT PRICE stipulated in the Bid for Westover Blvd and
Oakridge Drive Traffic Signal & Street Improvements, as full compensation for everything furnished and done by
the Contractor under this Contract. The full sum of $ ____________________shall be paid in thirty (30) day
increments in the manner and according to the terms specified in the Contract Documents, included in the
Contractor's periodic estimate. If the Contractor shall not have submitted evidence satisfactory to the Owner that
all payrolls, material bills, and other indebtedness connected with the work have been paid, the Owner may
withhold, in addition to the retained percentages, such amount or amounts as may be necessary to pay just claims
for labor, services rendered and materials in and about the work, and such amount or amounts withheld or retained
may be applied by the Owner, to the payment of just claims.
It is agreed between the parties that if, at any time after the execution of the Agreement and the
surety bonds hereto attached for its performance, the first party shall deem the surety or sureties upon
such bond to be unsatisfactory, or, if for any reason, such bonds cease to be adequate to cover the
performance of the work, the second party shall at its expense, within five (5) days after receipt of notice
from the first party, furnish an additional bond or bonds in such form and amount, and with such surety
or sureties as shall be satisfactory to the first party. In such event, no further payment to the second
party shall be deemed to be due under this Agreement until such new or additional security for the
performance of the work shall be furnished in manner and form satisfactory to the first party.
Contractor agrees that as to any actions or proceedings arising out of or related to this
agreement, any such proceedings shall be governed and determined by Georgia Law.
Contractor further agrees that as to any actions or proceedings arising out of or related to this
agreement, any such action or proceeding shall be resolved only in an appropriate court located in Dougherty
County, Georgia.
Contractor agrees to indemnify and hold harmless the City, its agents, officers, and employees,
their successors and assigns, individually and collectively, with respect to all claims, demands or liability
for any injuries to any person (including death) or damage to any property arising out of the activities of
contractor or based on alleged negligence of contractor, its officers, agents, or employees and contractor
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shall defend against all such claims and pay all expenses of such defense, including attorney fees, and all
judgments based thereon; provided that this obligation shall not extend to any damage, injury or loss due
to the negligence of the City.

IN WITNESS WHEREOF the parties hereto have executed this Agreement in quadruplicate this
day of
_, 20
.

ATTEST: (SEAL)

CITY OF ALBANY, GA.
(Owner)
BY:

(CLERK)
(Title)

(Contractor)
(SEAL)
By:

(Title)
(Witness)
(Witness)
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City of Albany
Engineering Department
PO Box 447
Albany, Georgia 31702-0447
(229) 883-6955 phone
(229) 431-2875 fax

TRAFFIC SIGNAL UPGRADES
SPLOST VII - INTERSECTION
WESTOVER BOULEVARD AND OAKRIDGE DRIVE
CITY OF ALBANY, GEORGIA

INDEX

1.
2.
3.
4.
5.
6.
7.

COVER SHEET
GENERAL LEGEND & NOTES
EXISTING CONDITIONS AND DEMOLITION PLAN
NEW CONSTRUCTION PLAN
STRIPING PLAN
SIGNAL PLAN
CONSTRUCTION DETAILS

COVER SHEET

GE O R GIA

DESCRIPTION

BID REFERENCE NO.

19-086

SPLOST-VII-TraffSigs\Westover-Oakridge

SITE

LOCATED IN:
DOUGHERTY COUNTY
ALBANY, GEORGIA

JUNE 2019
R

Utilities Protection Center, Inc.
Know what'sbelow.

Call before you dig.

CITY OF ALBANY
ALBANY - DOUGHERTY - GEORGIA

Albany

SHEET NO.

TRAFFIC SIGNAL UPGRADES
SPLOST VII - INTERSECTION
WESTOVER BOULEVARD AND OAKRIDGE DRIVE

CITY OF

Know what'sbelow.

Call before you dig.
CITY OF ALBANY
ALBANY - DOUGHERTY - GEORGIA

TRAFFIC SIGNAL UPGRADES
SPLOST VII - INTERSECTION
WESTOVER BOULEVARD AND OAKRIDGE DRIVE

City of Albany
Engineering Department
PO Box 447
Albany, Georgia 31702-0447
(229) 883-6955 phone
(229) 431-2875 fax

EXISTING

GENERAL NOTE AND LEGEND

DESCRIPTION

SPLOST-VII-TraffSigs\Westover-Oakridge

NOTES
LEGEND
SYMBOL
PROPOSED

R

Utilities Protection Center, Inc.

RD

SPLOST-VII-TraffSigs\Westover-Oakridge

R

Utilities Protection Center, Inc.
Know what'sbelow.

Call before you dig.

CITY OF ALBANY
ALBANY - DOUGHERTY - GEORGIA

TRAFFIC SIGNAL UPGRADES
SPLOST VII - INTERSECTION
WESTOVER BOULEVARD & OAKRIDGE DRIVE

EXISTING CONDITIONS

VA
E
L
U
O
B
R
WESTOVE

OAKRIDGE DRIVE
OAKRIDGE DRIVE
City of Albany
Engineering Department
PO Box 447
Albany, Georgia 31702-0447
(229) 883-6955 phone
(229) 431-2875 fax

VARD
E
L
U
O
B
R
WESTOVE

NEW 6" X 5'
CONC. WALKWAY
THRU EXISTING
CONC. MEDIAN
GRADE TO DRAIN
TO ADJACENT
PAVEMENT

VARIES
5'

N.T.S
VARIES

CONCRETE MEDIAN (BETWEEN CURBS)

RD

1
2

" EXP. JOINT
(TYP.)

6"
(TYP.)
SPLOST-VII-TraffSigs\Westover-Oakridge

EXISTING
PAVEMENT
(TYP.)

NEW 6" CONCRETE
HEADER CURBS
R

Utilities Protection Center, Inc.
Know what'sbelow.

Call before you dig.

CITY OF ALBANY
ALBANY - DOUGHERTY - GEORGIA

TRAFFIC SIGNAL UPGRADES
SPLOST VII - INTERSECTION
WESTOVER BOULEVARD & OAKRIDGE DRIVE

NEW CONSTRUCTION PLAN

VA
E
L
U
O
B
R
WESTOVE

OAKRIDGE DRIVE
OAKRIDGE DRIVE
City of Albany
Engineering Department
PO Box 447
Albany, Georgia 31702-0447
(229) 883-6955 phone
(229) 431-2875 fax

VARD
E
L
U
O
B
R
WESTOVE

SPLOST-VII-TraffSigs\Westover-Oakridge

R

Utilities Protection Center, Inc.
Know what'sbelow.

Call before you dig.

CITY OF ALBANY
ALBANY - DOUGHERTY - GEORGIA

TRAFFIC SIGNAL UPGRADES
SPLOST VII - INTERSECTION
WESTOVER BOULEVARD & OAKRIDGE DRIVE

STRIPING PLAN

RD

VA
E
L
U
O
B
R
WESTOVE

OAKRIDGE DRIVE
OAKRIDGE DRIVE
City of Albany
Engineering Department
PO Box 447
Albany, Georgia 31702-0447
(229) 883-6955 phone
(229) 431-2875 fax

VARD
E
L
U
O
B
R
WESTOVE

VARD
E
L
U
O
B
R
WESTOVE

INSTALL STRAIN POLE, TYPE IV, WITH
80' MAST ARM, LUMINAIRE ARM,
AND INSTALL CONDUITS
PER GDOT DETAILS
INSTALL PEDESTAL POLE, WITH P-2 PED
HEAD, PUSHBUTTON, AND SIGN. INSTALL
CONDUITS, PER GDOT DETAIL
INSTALL PEDESTAL POLE, WITH P-8 PED
HEAD, PUSHBUTTON, AND SIGN. INSTALL
CONDUITS, PER GDOT DETAIL

LED SIGNAL HEADS
TYPE IX RETROREFLECTIVE TAPE SHALL BE
INSTALLED ON ALL BACK PLATES

City of Albany
Engineering Department
PO Box 447
Albany, Georgia 31702-0447
(229) 883-6955 phone
(229) 431-2875 fax

1-2" CONDUIT,
NONMETAL, TYPE 2

INSTALL PEDESTAL POLE, WITH P-2&4 PED
HEAD, PUSHBUTTON, AND SIGN. INSTALL
CONDUITS, PER GDOT DETAIL
2-2" NONMETAL
CONDUIT, TYPE 3,
DIRECTIONAL BORE 5"

2-2" NONMETAL
CONDUIT, TYPE 3,
DIRECTIONAL BORE 5"
3-2" NONMETAL
CONDUIT, TYPE 3,
DIRECTIONAL BORE 7"

INSTALL STRAIN POLE, TYPE IV, WITH
75' MAST ARM, LUMINAIRE ARM,
AND INSTALL CONDUITS
PER GDOT DETAILS

75'

80'

1-2" CONDUIT,
NONMETAL, TYPE 2

300.00'
(TYP.)

1-2" CONDUIT,
NONMETAL, TYPE 2

INSTALL PEDESTAL POLE, WITH P-4&6 PED
HEAD, PUSHBUTTON, AND SIGN. INSTALL
CONDUITS, PER GDOT DETAIL

INSTALL PEDESTAL POLE, WITH P-6&8 PED
HEAD, PUSHBUTTON, AND SIGN. INSTALL
CONDUITS, PER GDOT DETAIL

START CROSSING
WATCH FOR
VEHICLES
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CONSTRUCTION DETAILS
City of Albany
Engineering Department
PO Box 447
Albany, Georgia 31702-0447
(229) 883-6955 phone
(229) 431-2875 fax

Westover Boulevard and Oakridge Drive
Bid Reference # 19-086
TRAFFIC SIGNAL & STREET UPGRADES

Scope of Work
The project consists of construction at the intersection of Westover Boulevard at Oakridge
Drive including the installation of additional sidewalk and new & upgraded traffic signal
equipment, and includes demolition, excavation and grading, pole relocation and installation,
traffic signal and control equipment, concrete construction, pavement markings and sign
relocation, erosion and sedimentation best management practices, and the associated work
required.

Liquidated damages for this project are set at eighty-four dollars ($84) per day.

Contract Time for this project is one-hundred-and-twenty (120) calendar days.
(Note: Notice to Proceed will be delayed as needed to accommodate mast arm pole fabrication
schedules)

TECHNICAL SPECIFICATIONS
TRAFFIC SIGNAL UPGRADES
WESTOVER BOULEVARD AND OAKRIDGE DRIVE
ALBANY, DOUGHERTY COUNTY, GEORGIA
BID REFERENCE NO. 19-086
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TECHNICAL SPECIFICATIONS
DIVISION 1- GENERAL REQUIREMENTS

SECTION 01010
SUMMARY OF WORK

PART 1.00 - GENERAL
1.01

WORK COVERED BY CONTRACT DOCUMENTS:
A.

Work covers construction of Site Improvements for the specified Project.

B.

Related Requirements Specified Elsewhere.

C.

1.

Construction Schedule: Section 01310.

2.

Temporary Facilities and Controls: Section 01500.

3.

Substitutions and Product Options: Section 01640.

Contractor's Duties:
1.

Except as specifically noted, provide and pay for:
a.

Labor, materials, and equipment.

b.

Tools, construction equipment, and machinery.

c.

Water and utilities required for construction.

d.

Other facilities and services necessary for proper execution and
completion of work.

2.

Pay legally required sales, consumer, and use taxes.

3.

Secure and pay for, as necessary for proper execution and completion of
work, and as applicable at time of receipt of bids:
a.

Permits.

b.

Government fees.

c.

License.
01010-1

1.02

4.

Give required notices.

5.

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

6.

Promptly submit written notice to Engineer of observed variance of
Contract Documents from legal requirements. It is not Contractors
responsibility to make certain that Drawings and Specifications comply
with codes and regulations.

7.

Enforce strict discipline and good order among employees. Do not employ
on this Project.
a.

Unfit persons.

b.

Persons not skilled in assigned task.

CONTRACTOR USE OF PREMISES:
A.

Confine construction operations to areas permitted by:
1.

Law.

2.

Ordinances.

3.

Permits.

4.

Contract documents.

B.

Do not unreasonably encumber areas of construction with materials or equipment.

C.

Do not load structures with weight that will endanger structure.

D.

Assume full responsibility for protection and safekeeping of products stored at
areas of construction.

E.

Move any stored products which interfere with operations of Owner.

F.

Obtain and pay for use of additional storage or work areas needed for operation.

G.

Use of site: Exclusive and complete, for execution of work, except:
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1.03

1.

Arrange work to cause a minimum of disturbance to normal pedestrian and
vehicular traffic.

2.

Provide adequate means of access to all public and private properties
during all stages of construction.

3.

Secure Approval, in writing, from utility company and/or Owner prior to
connection of service with any construction work of this Project.

GRADES AND LINES
A.

B.

Engineer's Responsibilities:
1.

Provide survey base line.

2.

Furnish bench marks sufficient for vertical control.

3.

Provide "cut-sheet" forms.

4.

Verify and approve "cut-sheet" data.

Contractor's Responsibilities:
1.

All required staking. All staking shall be performed under the supervision
of a registered Land Surveyor.

2.

Prepare "cut-sheets" showing:
a.

Locations of structures.

3.

Preserve benchmarks and control points established by Engineer. Pay for
cost of re-staking disturbed points.

4.

Maintain current as built drawings showing exact location of all water
mains and valves, sewer taps, and other items of construction by specific
measurement from a permanent reference point. Drawings will be in ink
on bluelines. The Engineer will use the Contractor's drawings to develop
ink-on-mylar reproducible plans. The Contractor shall review the final
drawings and certify to their accuracy. The Engineer shall furnish the
certified as built or record drawings to the City of Albany.
END OF SECTION
01010-3

SECTION 01150
MEASUREMENT AND PAYMENT

PART 1.00 - DESCRIPTION
1.01

GENERAL:
A.

1.02

Related Requirements Specified Elsewhere.
1.

Basis of contract awards: Instruction to Bidders

2.

Summary of Work: Section 01010.

3.

The sections of the Specifications as listed under the individual
measurement and payment items.

MEASUREMENT AND PAYMENT
A.

Measurement and Payment will be made only for specific items listed on the
proposal Form. Other work for which there is no specific pay item will be
considered incidental and part of the project.

B.

Actual quantities of each item will be determined upon completion of job as
specified herein.

C.

Contract unit price will be full compensation for all labor, materials tools and
equipment and all incidentals necessary to complete installation as indicated
and/or specified.

D.

Payment for items listed on the bid form will constitute full compensation for all
work indicated ans specified to perform under this contract.

E

Lump Sum Price will be full compensation for all labor, materials tools and
equipment and all incidentals necessary to complete installation as indicated
and/or specified. No Measurements will be made.

END OF SECTION
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SECTION 01200
PRE-CONSTRUCTION CONFERENCE

PART 1.00 - GENERAL
1.01

GENERAL:
A.

B.
1.02

Related Requirements Specified Elsewhere.
1.

Summary of Work: Section 01010.

2.

Construction Schedules: Section 01310

3.

Project Record Documents: Section 01720

Schedule and Administer Conference: Engineer.

SCHEDULE:
Within ten (10) days after delivery of executed Agreement by Owner to Contractor.

1.03

1.04

ATTENDANCE:
A.

Owner.

B.

Engineer.

C.

Prime Contractor including project Superintendent.

D.

Major Subcontractors.

E.

Representatives of Governmental or other Regulatory Agencies.

MINIMUM AGENDA:
A.

Distribute and Discuss:
1.

List of Subcontractors.

2.

List of equipment and material suppliers.
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B.

Critical Work sequencing.

C.

Designation of responsible personnel.

D.

Processing of field decisions and Change Orders.

E.

Adequacy of distribution of Contract Documents.

F.

Submittal of shop drawings, product data, and samples.

G.

Submittal and payment of Periodic Payment Estimates.

H.

Procedures for maintaining Record Documents.

I.

Use of Premises.

J.

Compliance with minimum wage and equal employment opportunity
requirements.

K.

Safety and first aid procedures.

L.

Security procedures.

M.

Clean-up procedures.
END OF SECTION
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SECTION 01310
CONSTRUCTION SCHEDULES

PART 1.00 - GENERAL
1.01

GENERAL:
A.

B.
1.02

1.

Summary of Work: Section 01010.

2.

Substitutions and Product Options: Section 01640.

Provide projected construction schedules for entire work, revise periodically.

FORM OF SCHEDULES:
A.

B.
1.03

Related Requirements Specified Elsewhere.

Prepare in form of horizontal bar chart.
1.

Provide separate horizontal bar column for each trade or operation.

2.

Order: Chronological order of beginning of each item of work.

3.

Identify each column:
a.

By phase.

b.

By major specification section number.

c.

By distinct graphic delineation.

4.

Horizontal time scale: Identify first work day of each week.

5.

Scale and spacing: To allow space for updating.

Sheet size: no larger than 11”x 17”

CONTENT OF SCHEDULES:
A.

Provide complete sequence of construction by activity.
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1.

1.04

Shop Drawings, Product Data and Samples:
a.

Submittal dates.

b.

Date reviewed copies will be required.

2.

Product procurement and delivery dates.

3.

Dates for beginning, and completion of, each element of construction.

B.

Identify work of separate phases and other logically grouped activities.

C.

Show projected percentage of completion for each item of work as of first day of
each month.

UPDATING:
A.

Show all changes occurring since previous submission of updated
schedule.

B.

Indicate progress of each activity, show completion dates.

C.

Include:

D.

1.

Major changes in scope.

2.

Activities modified since previous updating.

3.

Revised projections due to changes.

4.

Other identifiable changes.

Provide narrative report, including:
1.

Discussion of problem areas, including current and anticipated delay
factors, and their impact.

2.

Corrective action taken, or proposed, and its effect.

3.

Description of revisions:
a.

Effect on schedule due to change of scope.

01310-2

1.05

Revisions in duration of activities.

c.

Other changes that may affect schedule.

SUBMITTALS:
A.

1.06

b.

Submit initial schedules within fifteen (15) days after date of
commencement of Contract Time.
1.

Engineer will review schedules and return review copy
within ten (10) days of receipt.

2.

If required, resubmit within seven (7) days after return of
review copy.

B.

Submit periodically updated schedules accurately depicting progress to first day of
each month.

C.

Submit the number of copies required by Contractor, plus four (4) copies
to be retained by Engineer.

DISTRIBUTION:
A.

B.

Distribute copies of reviewed schedules to:
1.

Job site file.

2.

Subcontractors.

3.

Other concerned parties.

Instruct recipients to report any inability to comply, and provide
detailed explanation, with suggested remedies.
END OF SECTION

01310-3

SECTION 01400
TESTING LABORATORY SERVICES
PART 1.00 - GENERAL
1.01

DESCRIPTION:
A.

Work included:
From time to time during progress of the work, the Owner may require that testing
be performed. This testing is to determine that materials provided for the work
meet the specified requirements; such testing includes, but is not necessarily
limited to:

B.

1.

Soil compaction.

2.

Cast-in-place concrete.

3.

Soil Cement Base Course.

Related Work described elsewhere:
Requirements for testing may be described in various sections of; where no testing
requirements are described but the Owner decides that testing is required, the
Owner may require testing to be performed under current pertinent standards

C.

1.02

Work not included:
1.

Selection of testing laboratory:
The Owner will select a pre-qualified independent testing laboratory.

2.

Payment for initial testing services:
The Owner will pay for all initial services of the testing laboratory as
further described in Article 2.01 of this section of these Specifications.

QUALITY ASSURANCE:
A.

Qualifications of testing laboratory:
The testing laboratory will be qualified to the Owner's approval in accordance
with ASTM E-329-77 "Recommended Practice for Inspection and Testing
Agencies for Concrete, Steel and Bituminous Materials Used in Construction."
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B.

Codes and standards:
Testing, when required, will be in accordance with all pertinent codes and
regulations and with selected standards of the American Society for Testing and
Materials.

1.03

PRODUCT HANDLING:
Promptly process and distribute all required copies of test reports and related instructions
to ensure all necessary retesting and/or replacement of materials with the least possible
delay in progress of the work.

PART 2.00
2.01

- PRODUCTS

PAYMENT FOR TESTING SERVICES:
A.

B.

Initial services:
1.

The Owner will pay for all initial testing services requested by the Owner.

2.

When initial tests indicate non-compliance with the Contract Documents,
the costs of initial tests associated with that non-compliance will be
deducted by the Owner from the Contract Sum.

Retesting:
When initial tests indicate non-compliance with the Contract Documents, all
subsequent retesting occasioned by the noncompliance shall be performed by the
same testing laboratory and the costs thereof will be deducted by the Owner from
the Contract Sum.

2.02

CODE COMPLIANCE TESTING:
Inspections and tests required by codes or ordinances, or by a plan approval authority, and
made by a legally constituted authority, shall be the responsibility of and shall be paid for
by the Contractor, unless otherwise provided in the Contract Documents.

2.03

CONTRACTOR'S CONVENIENCE TESTING:
Inspection or testing performed exclusively for the Contractor's convenience shall be the
sole responsibility of the Contractor.
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PART 3.00 - EXECUTION
3.01

COOPERATION WITH TESTING LABORATORY:
Representatives of the testing laboratory shall have access to the work at all times;
provide facilities for such access in order that the laboratory may properly perform its
functions.

3.02

SCHEDULES FOR TESTING:
A.

B.

Establishing schedule:
1.

By advance discussion with the Testing Laboratory selected by the Owner,
determine the time required for the laboratory to perform its tests and to
issue each of its findings.

2.

Provide all required time within the construction schedule.

Revising schedule:
When changes of construction schedule are necessary during construction,
coordinate all such changes of schedule with the testing laboratory as required.

C.

Adherence to Schedule:
When the testing laboratory is ready to test according to the determined schedule
but is prevented from testing or taking specimens due to incompleteness of the
work, all extra costs for testing attributable to the delay may be back charged to
the Contractor and shall not be borne by the Owner.

3.03

TAKING SPECIMENS:
All specimens and samples for testing, unless otherwise provided in these Contract
Documents, will be taken by the testing laboratory; all sampling equipment and personnel
will be provided by the testing laboratory; and all deliveries of specimens and samples to
the testing laboratory will be performed by the testing laboratory.
Contractor to set up area for test specimens and be responsible for same until specimens
are transported to laboratory.
END OF SECTION
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SECTION 01500
TEMPORARY FACILITIES AND CONTROLS

PART 1.00 - GENERAL
1.01

DESCRIPTION:
A.

Work included:
Temporary facilities and controls required for this work include, but are not
necessarily limited to:

B.

1.

Temporary utilities such as water, electricity, and telephone.

2.

Field offices and sheds.

3.

Sanitary facilities.

4.

Barricades.

Related work described elsewhere:
1.

Compliance with all requirements of pertinent regulations described in the
General Conditions of the Contract.

2.

Subcontractor equipment:
Except that equipment furnished by subcontractors shall comply with all
requirements of pertinent safety regulations, the ladders, hoists, planks,
and similar items normally furnished by individual trades in execution of
their own portions of the work are not part of this section of these
Specifications.

1.02

PRODUCT HANDLING
A.

Protection:
Use all means necessary to maintain temporary facilities and controls in proper
and safe condition throughout the progress of the work.
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B.

Replacements:
In the event of loss or damage, immediately make all repairs and replacements
necessary to the approval of the Engineer and at no additional cost to the Owner.

PART 2.00 - PRODUCTS
2.01

UTILITIES
A.

Temporary utilities:
Provide and pay all costs for all water and electricity required for the performance
of the work.

B.

Telephone:
Maintain in the job office a telephone for the use of the Engineer, unless
otherwise approved by the Engineer.

2.02

FIELD OFFICE AND SHEDS:
Furnish and install a field office building adequate in size and accommodation for
Contractor's office, superintendent's office, supply and tool room. Make the field office
available to the Engineer throughout the entire construction period. The requirement for
a field office may be omitted on specific approval of the Engineer.

2.03

SANITARY FACILITIES:
Furnish and install all required temporary toilet buildings with sanitary toilets for use of
all workmen: comply with all minimum requirements of the Health Department or other
public agency having jurisdiction; maintain in a sanitary condition at all times.

2.04

BARRICADES:
Furnish, install, and maintain for the duration of construction all required barricades and
other temporary construction necessary for proper completion of the work in compliance
with all pertinent safety and other regulations.
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PART 3.00 - EXECUTION
3.01

REMOVAL:
Maintain all temporary facilities and controls as long as needed for the safe and proper
completion of the work; remove all such temporary facilities and controls as rapidly as
progress of the work will permit or as directed by the Engineer.
END OF SECTION

01500-3

SECTION 01530
BARRICADES

PART 1.00 - GENERAL
1.01

1.02

1.03

RELATED REQUIREMENTS SPECIFIED ELSEWHERE:
A.

Summary of Work: Section 01010.

B.

Demolition Clearing and Grubbing: Section 02100.

PROTECTION:
A.

Provide adequate facilities for protecting all structures, buildings, and utilities,
underground, on the surface, or above ground against all construction activity.

B.

Protect and preserve the Owner harmless against damage and claims for damage
resulting from these activities.

C.

Streets and Highways:
1.

Provide, erect, and maintain effective barricades, danger signals, and signs
on all intercepted streets or highways and in other locations where required
for the protection of the work and safety of the public.

2.

Provide barricades on obstructions which encroach on, or are adjacent to
public rights-of-way, between sunset and sunrise.

3.

Provide watchmen, if required, to maintain barriers.

REQUIREMENTS OF REGULATORY AGENCIES:
Conform to all City, State and local laws and regulations in the use of streets and
highways. Conform to Georgia Department of Transportation Section 150 - "Traffic
Control" when working on State right-of-way.
END OF SECTION
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SECTION 01640
SUBSTITUTIONS AND PRODUCT OPTIONS

PART 1.00 - GENERAL
1.01

PRODUCTS LIST:
Within fifteen (15) days after date of Contract, submit to Engineer four (4) copies of
complete list of all products which are proposed for installation.

1.02

SHOP DRAWINGS:
A.

Scales required:
Unless otherwise specifically directed by the Engineer, make all shop drawings
accurately to a scale sufficiently large to show all pertinent features of the item
and its method of connection to the work.

B.

Types of prints required:
Unless otherwise specifically directed by the Engineer, make all shop drawings
prints in blue or black line on white background.

C.

Number all prints required:
Submit all shop drawings in the quantity which is required to be returned plus four
(4) copies which will be retained by the Engineer.

1.03

SAMPLES:
A.

Accuracy of Sample:
Unless otherwise specifically directed by the Engineer, all samples shall be of the
precise article proposed to be furnished.

B.

Number of Samples required:
Submit all samples in the quantity which is required to be returned plus one which
will be retained by the Engineer.
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1.04

SUBSTITUTIONS:
A.

During bidding Engineer will consider written requests from prime bidders for
substitutions, received at least ten (10) days prior to bid date; requests received
after that time will not be considered.

B.

Within thirty (30) days after date of Contract, Engineer will consider formal
requests from Contractor for substitution of products in place of those specified.

C.

Submit four (4) copies of request for substitution. Include in request:
1.

Complete data substantiating compliance of proposed substitution with
Contract Documents.

2.

For products:

3.

a.

Product identification, including manufacturer's name and address.

b.

Manufacturer's literature.
1.

Product description.

2.

Performance and test data.

3.

Reference standards.

c.

Samples.

d.

Name and address of similar projects on which product was used,
and date of installation.

For construction methods:
a.

Detailed description of proposed method.

b.

Drawings illustrating method.

4.

Itemized comparison of proposed substitution with product or method
specified.

5.

Data relating to changes in construction.

01640-2

6.

D.

E.

Accurate cost data on proposed substitution in comparison with product or
method specified.

In making request for substitution, Bidder/Contractor represents:
1.

He has personally investigated proposed product or method, and
determined that it is equal or superior in all respects to that specified.

2.

He will provide the same guarantee for substitution as for product or
method specified.

3.

He will coordinate installation of accepted substitution into work, making
such changes as may be required for work to be complete in all respects.

4.

He waives all claims for additional costs related to substitution which
consequently becomes apparent.

5.

Cost data is complete and includes all related costs under his Contract, but
excludes Engineer's redesign.

Substitutions will not be considered if:
1.

They are indicated or implied on shop drawings or product data submittals
without formal request submitted in accordance with Paragraph 1.02.

2.

Acceptance will require substantial revision of Contract Documents.
END OF SECTION
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SECTION 01700
PROJECT CLOSEOUT
PART 1.00 - GENERAL
1.01

1.02

RELATED REQUIREMENTS SPECIFIED ELSEWHERE:
A.

Time of Final Payment: The Agreement.

B.

Cleaning: Section 01710.

SUBSTANTIAL COMPLETION:
A.

Contractor.
1.

Submit written certification to Engineer that Project is substantially
complete.

2.

Submit list of major items to be completed or corrected.

B.

Engineer will make an inspection within seven (7) days after receipt of
certification.

C.

Should Engineer consider that work is substantially complete:

D.

1.

Engineer shall prepare and submit to Contractor a list of items to be
completed or corrected, as determined by the inspection.

2.

Engineer will prepare and issue a Certificate of Substantial Completion,
complete with signature of Engineer and Contractor, accompanied by
Contractor's list of items to be completed or corrected, as verified and
amended by Engineer.

Should Engineer consider that work is not substantially complete:
1.

He shall immediately notify Contractor, in writing, stating reasons.

2.

Contractor shall complete work, and send second written notice to
Engineer, certifying that Project, or designated portion of Project, is
substantially complete.
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3.
1.03

Engineer will re-inspect work.

FINAL INSPECTION:
A.

Contractor shall submit written certification that:
1.

Contract Documents have been reviewed.

2.

Project has been inspected for compliance with Contract Documents.

3.

Work has been completed in accordance with Contract Documents.

4.

Equipment and systems have been tested in presence of Owner's
Representative and are operational.

5.

Project is completed and ready for final inspection.

B.

Engineer will make final inspection within seven (7) days after receipt of
certification.

C.

Should Engineer consider that work is finally complete in accordance with
requirements of Contract Documents, he shall request Contractor to make Project
Closeout submittals.

D.

Should Engineer consider that work is not finally complete:
1.

He shall notify Contractor, in writing, stating reasons.

2.

Contractor shall take immediate steps to remedy the stated deficiencies,
and send second written notice to Engineer certifying that work is
complete.

3.

Engineer will re-inspect work.
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1.04

CLOSEOUT SUBMITTALS:
Deliver evidence of compliance with requirements of governing authorities and all other
requirements of the Contract.

1.05

EVIDENCE OF PAYMENTS AND RELEASE OF LIENS:
A.

Contractor's affidavit of payment of debts and claims.

B.

Contractor's affidavit of release of liens, with:

C.
1.06

1.

Consent of surety to Final Payment.

2.

Contractor's release or waiver of liens.

3.

Separate release of waivers of liens for subcontractors, suppliers, and
others with lien rights against property of Owner, together with list of
those parties.

All submittals shall be duly executed before delivery to Engineer.

FINAL ADJUSTMENT OF ACCOUNTS:
A.

Submit final statement of accounting to Engineer. Statement shall reflect all
adjustments.
1.

Original Contract Sum.

2.

Additions and deductions resulting from:
a.
b.
c.
d.
e.

Previous Change Orders.
Unit Prices.
Other Adjustments.
Deductions for Reinspection Payments.
Liquidated damages

3.

Total Contract Sum, as adjusted.

4.

Previous payments.

5.

Sum remaining due.
01700-3

B.

1.07

Engineer will prepare final Change Order, reflecting approved adjustments to
Contract Sum not previously made by Change Orders.

FINAL APPLICATION FOR PAYMENT:
Contractors shall submit final application in accordance with requirements of all Contract
Documents.

1.08

FINAL CERTIFICATE FOR PAYMENT:
A.

Engineer will issue final certificate in accordance with provisions of General
Conditions.

B.

Should final completion be materially delayed through no fault of the Contractor,
Engineer may issue a Semi-Final Certificate for Payment, in accordance with
provisions of General Conditions.
END OF SECTION
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SECTION 01710
CLEANING
PART 1.00 - GENERAL
1.01

DESCRIPTION:
A.

1.02

Related Requirements Specified Elsewhere.
1.

Summary of Work:

Section 01010

2.

Project Closeout:

Section 01700

B.

Maintain premises and public properties free from accumulation of waste, debris
and rubbish, caused by operations.

C.

At completion of Work, remove waste materials, rubbish, tools, and equipment,
machinery and surplus materials. Clean all sight-exposed surfaces; leave project
clean and ready for occupancy.

SAFETY REQUIREMENTS:
A.

Standards:

B.

Hazard Control.

C.

1.

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

2.

Prevent accumulation of waste which creates hazardous conditions.

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

PART 2.00 - PRODUCTS
2.01

Use only cleaning materials recommended by the manufacturer of the surface to be
cleaned

2.02

Use cleaning materials only on surfaces recommended by the cleaning material
manufacturer.
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PART 3.00 - EXECUTION
3.01

3.02

DURING CONSTRUCTION
A.

Execute cleaning to ensure that buildings, structures, grounds, and public and
private properties are maintained free from accumulations of waste materials and
rubbish

B.

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

C.

At reasonable intervals (at least once a week) during progress of work, clean site,
both public and private properties, and dispose of waste materials. debris and
rubbish.

D.

Provide onsite, adequate containers for collection of waste materials.

E.

Remove waste materials, debris, and rubbish from site and legally dispose of at
a public or private dumping facility as approved by the Engineer.

F.

Handle materials in a controlled manner with as few handlings as possible;
do not drop or throw materials from heights.

FINAL CLEANING:
A.

Employ experienced workers for final cleaning

B.

Maintain cleaning until Project, or portion thereof, is accepted by the Owner.
END OF SECTION
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SECTION 01720

PROJECT RECORD DOCUMENTS

PART 1.00 - GENERAL
1.01

DESCRIPTION:
A.

Related Work described elsewhere.
1.

Submittals and substitutions: Section 01300.

PART 2.00 - PRODUCTS
2.01

2.02

REQUIRED DOCUMENTS:
A.

Contract Drawings.

B.

Specifications.

C.

Addenda.

D.

Reviewed Shop Drawings.

E.

Change Orders.

F.

Other Modifications to Contract.

G.

Field Test Records.

H.

As Built Drawings.

AVAILABILITY:
Make documents available at all times for inspection by Engineer and Owner.

PART 3.00 - EXECUTION
3.01

STORAGE:
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3.02

3.03

A.

Store documents in approved location apart from documents used for
construction.

B.

Provide files and racks for storage of documents.

C.

File documents in accordance with specification section numbers.

D.

Maintain documents in clean, dry, legible condition.

E.

Do not use record documents for construction purposes.

MARKING DEVICES:
A.

Provide felt marking pens for all marking.

B.

Establish color code for major phase of work.

RECORDING:
A.

Label each document "Project Record" in 2 in. high printed letters.

B.

Keep record documents current.

C.

Do not permanently conceal any work until required information has been
recorded.

D.

Contract Drawings: Legibly mark to record actual construction.

E.

1.

Depths of various elements of foundation in relation to survey datum.

2.

Horizontal and vertical location of underground piping, utilities and
appurtenances referenced to permanent surface improvements.

3.

Field changes of dimension and detail.

4.

Changes made by Change Order or Field Order.

5.

Details not on original contract drawings.

Specifications and Addenda: Legibly mark up each section to record:
1.

Manufacturer, trade name, catalog number and supplier of each product
and item of equipment actually installed.
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3.04

2.

Changes made by Change Order or Field Order.

3.

Other changes not originally specified.

SUBMITTAL:
A.

At completion of project deliver record documents to Engineer.

B.

Accompany submittal with transmittal letter, in duplicate, containing:
1.

Date.

2.

Project title and number.

3.

Contractor's name and address.

4.

Title and number of each record document.

5.

Certification that each document as submitted is

6.

Signature of Contractor, or his authorized representative.
END OF SECTION
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complete and accurate.

TECHNICAL SPECIFICATIONS
DIVISION 2- SITE WORK

SECTION 02010
SUBSURFACE CONDITIONS

PART 1.00 - GENERAL
1.01

EXISTING CONDITIONS:
The Contractor should visit the site and acquaint himself with all existing conditions.
Prior to bidding, bidders may make their own subsurface investigations to satisfy
themselves as to site and subsurface conditions, but such subsurface investigations shall
be performed only under time schedule and arrangements approved in advance by
Engineer.

1.02

QUALITY ASSURANCE:
Soils tests may be conducted by the Owner to control performance of work in connection
with excavating, filling and grading. Readjust all work performed that does not meet
technical or design requirements, but make no deviations from the Contract Documents
without specific and written approval of the Engineer.
END OF SECTION
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SECTION 02100
DEMOLITION, CLEARING, AND GRUBBING

PART 1.00 - GENERAL
1.01

DESCRIPTION:
A.

Work included:
Demolition, clearing, and grubbing required for this Work may include but is not
necessarily limited to:

B.

C.

1.

Removal of concrete and removal of asphaltic concrete pavement.

2.

Felling of trees and removal of stumps, roots, tree debris, and other
vegetation designated for removal. Trimming of trees to remain.

3.

Demolition and removal of buildings where noted on Plans.

4.

Removal of all debris.

5.

Constructing necessary barriers and barricades where required.

Related Work described elsewhere:
1.

Subsurface conditions: Section 02010.

2.

Earthwork: Section 02200.

Definitions:
1.

The term "demolition, clearing, and grubbing," as used herein, includes the
removal of all existing objects (except for those objects designated to
remain) down to the existing ground level, plus such other work as is
described in this section of these Specifications.

2.

The term "clearing" shall consist of the felling, cutting up, and satisfactory
disposal of all trees, bushes, shrubs, vegetation, and debris occurring
within the area to be cleared.
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3.

1.02

The term "grubbing" shall consist of the removal and disposal of all
concrete footings, concrete slabs, pavement, stumps, roots larger than two
(2) inches in diameter to the depth specified, and matted roots from the
designated grubbing areas.

QUALITY ASSURANCE:
A.

Qualification of workmen:
Provide at least one person who shall be present at all times during the demolition,
clearing and grubbing operations, and who shall be thoroughly familiar with the
work involved and who shall direct the work.

B.

1.03

Codes and Standards:
1.

Conform to all Federal, State and local laws and regulations.

2.

In addition to complying with all pertinent codes and regulations, comply
with the requirements of those insurance carriers providing coverage for
this work.

JOB CONDITIONS:
A.

Scheduling:
The Engineer reserves the right to direct the order of the work as may be in the
best interest of the Owner.

B.

Protection:
1.

Provide adequate facilities for protecting all structures, buildings, trees to
remain and utilities underground, on the surface, or above ground against
all construction activity. In the event of damage, immediately make all
repairs and replacements necessary to the approval of the Engineer at no
additional cost to the Owner.

2.

Streets and Highways:
a.

Provide, erect, and maintain effective barricades, danger signals,
and signs on all intercepted streets or highways and in other
locations where required for the protection of the work and the
safety of the public.
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b.

3.

Provide barricades with lights for obstructions which encroach on,
or are adjacent to public rights-of-way. Keep lights burning at all
times between sunset and sunrise.

Traffic and Services:
a.

Arrange work to cause a minimum of disturbance to normal
pedestrian and vehicular traffic.

b.

Provide adequate means of access to all public and private
properties during all stages of construction.

PART 2.00 - PRODUCTS
2.01

FILL MATERIAL:
Where fill is required, all fill dirt shall be free from vegetation and debris and shall be
obtained from a site approved by the Engineer.

2.02

OTHER MATERIALS:
All other materials, not specifically described but required for proper completion of the
work of this section, shall be as selected by the Contractor subject to approval of the
Engineer.

PART 3.00 - EXECUTION
3.01

PREPARATION:
A.

Notification:
Notify the Engineer at least one (1) full working day prior to commencing the
work of this section.

B.

Site inspection:
1.

Prior to all work of this section, carefully inspect the entire site and all
objects designated to be removed and to be preserved.

2.

Locate all existing utility lines and determine all requirements for
disconnecting and capping the lines which are to be abandoned.

02100-3

3.

C.

D.

E.

Locate all existing utility lines traversing the site and determine the
requirements for the protection of those lines which are to remain.

Clarification:
1.

The Drawings do not purport to show all objects existing on the site.

2.

Before commencing the work of this section, verify with the Engineer all
objects to be removed and all objects to be preserved.

Scheduling:
1.

Schedule all work in a careful manner with all necessary consideration for
neighbors and the public.

2.

Avoid interference with the use of, and passage to and from, adjacent
buildings and facilities.

Disconnection of utilities:
Before starting site operation, disconnect or arrange for the disconnection of all
utility services designated to be removed, performing all such work in accordance
with the requirements of the utility company or agency involved.

F.

Protection of utilities:
Preserve in operating condition all active utilities transversing the site and
designated to remain.

G.

Limits of construction:
Demolition, clearing and grubbing shall be performed as noted on the Plans.
Additional areas shall be as noted on the Plans and as required for construction of
the project including space for control stakes and hubs.

3.02

DEMOLITION OF STRUCTURES:
Demolish all buildings designated for demolition, pulling out all foundations, basement
walls, and concrete slabs; remove all existing asphaltic concrete pavement designated to
be removed.

3.03

OTHER DEMOLITION:
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Pull out all existing septic tanks and fuel lines, utility lines designated for abandonment,
irrigation and leaching lines, and all other objects designated to be removed. Removal of
all facilities shall conform to all existing local, State and Federal regulations.

3.04

CLEARING:
Remove all rubbish, vines and undergrowth to ground level or below and all other
obstructions resting on or protruding through the surface of the existing ground. Trees or
shrubs which are to remain in place shall be carefully protected from injury or
defacement. All limbs and branches required to be trimmed shall be neatly cut close to
the trunk of the tree or to main branches, and cuts more than one and one-half (1-1/2)
inches in diameter shall be treated with an approved pruning dressing in strict accordance
with manufacturer's recommendations. All trimming shall be in accordance with the
"Standard Pruning Guidelines" for the City of Albany Tree Ordinance. Pruning shall not
commence until written approval is obtained from the Engineer.

3.05

GRUBBING:
Stumps, roots, logs or other timber more than two (2) inches in diameter, matted roots
and other debris shall be excavated and removed to a depth not less than eighteen (18)
inches below the surface of any subgrade, shoulder or slope. All depressions excavated
below the original ground surface shall be refilled with suitable material and compacted
to make the surface conform to the surrounding ground surface.

3.06

PAVEMENT REMOVAL AND REPLACEMENT:
A.

B.

Removal:
1.

Cut and remove all concrete and asphalt sidewalk and street paving along
straight lines.

2.

Width: Limit to required width of excavation.

Replacement:
1.

Repair or replace all concrete and asphalt sidewalk and street paving
removed, disturbed or destroyed by construction activity of this Project.

2.

Use methods and materials required to provide finished sidewalk or paving
equal to existing in all respects including finish texture.
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3.07

3.

Place base material for paving over excavations in streets or highways
upon completion of backfilling and then open thoroughfare to traffic.

4.

Maintain surface of excavation in smooth riding
surface is placed.

5.

Place wearing surface when directed by Engineer.

condition until wearing

BLASTING:
Blasting shall be performed only by persons licensed in the use of explosives in the State
of Georgia. Notification shall be given to and approval received from the Albany Fire
Department prior to the use of any explosives. Appropriate measures shall be taken to
avoid damage to life and property.

3.08

DISPOSAL:
A.

Removal of debris:
Remove all debris from the site and leave the site in a neat and orderly condition
to the approval of the Engineer.

B.

Burning:
If Contractor desires to burn materials, he shall obtain approval of all persons or
agencies having jurisdiction thereof and take all precautions necessary to prevent
the spread of fire to areas not to be cleared or to prevent damage to trees to be left
in place. Burning shall be done only at approved locations and in conformity with
the regulations and requirements of agencies and officials having jurisdiction.
The Contractor shall obtain and pay for any and all permits required therefor, and
be responsible for proper coordination with the officials having jurisdiction in this
matter. Within the City limits of Albany, Georgia, only pit burning with an air
curtain destructor will be allowed. This activity may take place only with the
prior knowledge and approval of the Albany Fire Department and Georgia
Department of Natural Resources, Environmental Protection Division.

3.09

METHOD OF MEASUREMENT:
A.

Measurement:
The Unit Price requested for this proposal is Lump Sum no measurement will be
made.
END OF SECTION
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SECTION 02200
EARTHWORK

PART 1.00 - GENERAL
1.01

DESCRIPTION:
A.

Work included:
Earthwork required for this project may include, but is not necessarily limited
to:

B.

1.02

1.

Excavation.

2.

Filling and backfilling to attain indicated grades.

3.

Trenching and trench backfilling.

4.

Rough and finish grade of the site.

5.

Conservation of topsoil.

Related work described elsewhere:
1.

Testing laboratory services: Section 01400.

2.

Subsurface conditions: Section 02010.

3.

Demolition, Clearing, and Grubbing: Section 02100.

4.

Site Utilities: Section 02550.

5.

Topsoiling and grassing: Section 02800.

6.

Erosion Control: Section 02270

QUALITY ASSURANCE:
A.

Standards:
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1.

American Society for Testing and Materials:
a.

b.

1.03

Current ASTM requirements on Moisture-Density Relations
of Soils, Using 10-lb. (4.5-kg.) Rammer and 18-in. (457mm.) Drop.

B.

Qualification of Testing Agency: Use only recognized commercial testing
laboratories with not less than 3 years' experience in conducting tests and
evaluations of earth compaction.

C.

Requirements of Regulatory Agencies: Comply with applicable Federal, State
and local requirements.

SUBMITTALS:
A.

1.04

Current ASTM requirements on Density of Soil in Place by the
Sand-Cone Method.

Submit laboratory reports for compaction tests as required.

JOB CONDITIONS:
A.

B.

Dust control:
1.

Use all means necessary to control dust on and near the work and on
and near all off-site borrow areas if such dust is caused by the
Contractor's operations during performance of the work or is resulting
from the condition in which the Contractor leaves the site.

2.

Thoroughly moisten all surfaces as required to prevent dust being a
nuisance to the public, neighbors, and concurrent performance of
other work on the site.

Protection:
1.

Use all means necessary to protect all materials and existing utilities
before, during, and after installation and to protect all objects
designated to remain.
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2.

C.

D.

E.

In the event of damage, immediately make all repairs and replacements
necessary to the approval of the Engineer and at no additional cost to
the Owner.

Existing underground facilities:
1.

Underground structures and utilities, as indicated, are located
according to best available information.

2.

Locate all underground facilities in advance of excavation to avoid
conflicts with new construction.

Conflicts:
1.

Perform work in such a manner as to cause a minimum of interference
with the service rendered by the facility disturbed.

2.

Immediately repair or replace structures or facilities damaged.

3.

Restore to condition existing prior to damage in accordance with best
standard practices as approved by the Engineer and at no additional
cost to the Owner.

Scheduling:
The Engineer reserves the right to direct the order of work as may be in the
best interest of the Owner.

PART 2.00 - PRODUCTS
2.01

FILL MATERIAL:
A.

Approval required:
1.

All fill material shall be subject to approval of the Engineer.

2.

Approved fill materials shall be material containing no more than five
percent (5%) by weight finer than No. 200 U. S. Standard Sieve and
shall be inorganic and conform to the following properties unless
otherwise approved by the Engineer.
a. Liquid limit

40 maximum.
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b. Plasticity index
c. Dry unit weight
3.

B.

15 maximum.
100 pcf minimum.

Unsuitable material includes vegetable matter, sod, muck, roots,
rubbish, highly plastic clay soils, and organic soils.

Notification:
For approval of imported fill material, notify the Engineer at least four (4)
working days in advance of intention to import material, designate the
proposed borrow area, and permit the Engineer to sample as necessary from the
borrow area for the purpose of making acceptance tests to prove the quality of
the material.

2.02

OTHER MATERIALS:
All other materials, not specifically described but required for proper completion of the
work of this section, shall be as selected by the Contractor subject to the approval of the
Engineer.

PART 3.00 - EXECUTION
3.01

GENERAL:
A.

Familiarization:
Prior to all work of this section, become thoroughly familiar with he site, the
site conditions, and all portions of the work falling within this section.

B.

Backfilling prior to approvals:
1.

Do not allow or cause any of the work performed or installed to be
covered up or enclosed by work of this section prior to all required
inspections, tests, and approvals.

2.

Should any of the work be so enclosed or covered up before it has
been approved, uncover all such work at no additional cost to the
Owner.

3.

After the work has been completely tested, inspected, and approved,
make all repairs and replacements necessary to restore the work to the
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condition in which it was found at the time of uncovering, all at no
additional cost to the Owner.
C.

3.02

Conservation of topsoil:
1.

When indicated on Plans or directed by the Engineer, remove topsoil
and spread on areas
already graded and prepared, or transport and deposit in storage piles
at locations approved by the Engineer.

2.

Excavate topsoil to a depth of six (6) inches.

3.

Keep topsoil, when stored, separate from other excavated materials.

4.

Store or place topsoil free from roots, stones and other undesirable
material.

PREPARATION:
A.

Temporary drainage:
Maintain adequate drainage over site while construction is in progress.

B

3.03

Unfavorable weather:
1.

Do not place, spread, or roll any fill material during unfavorable
weather conditions.

2.

Do not resume fill operations until moisture content and fill density
are satisfactory to the Engineer.

EXCAVATION:
A.

General:
1.

Conform to dimensions, lines and grades indicated on plans.

2.

Transport suitable excavated material and place in fill areas within
specified limits of work and compacted specified.

3.

If directed by the Engineer, stockpile excavated material suitable for
fill and backfill in approved locations.
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B.

C.

D.

4.

Remove unsuitable material occurring within or below the limits of
excavation to the depth directed by the Engineer. Dispose of excess
and unsuitable material outside the limits of work.

5.

Backfill and compact all overexcavated areas as specified at no
additional cost to the Owner.

6.

It shall be the Contractors responsibility to shore excavations where
necessary to protec workmen, banks, adjacent paving, structures,
utilities and other existing facilities.

Structures:
1.

Excavate to elevations and dimensions indicated.

2.

In stable soil sides and bottom of footing excavations may be cut
clean in order that concrete may be poured without forming.

3.

In unstable soil extend excavations sufficient distance from footings
to allow for placing and removing forms.

Ditch excavation:
1.

Excavate ditches to cross sections and grades indicated on plans.

2.

Cut all roots, stumps and foreign matter in the sides and bottom of
ditches to conform to the slope, grade and shape of the section shown.

3.

Exercise care to prevent excavating ditches below grades indicated.
Backfill excessive ditch excavation to grade with suitable, thoroughly
compacted material.

4.

Maintain ditches free from detrimental quantities of leaves, sticks and
other debris until final acceptance.

Utility trenches:
Perform excavation for storm sewers, sanitary sewers, water lines and other
utility trenches as specified in sections pertaining to the appropriate utility.

3.04

FILL AND COMPACTION:
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A.

B.

General:
1.

Remove all roots, brush, heavy sod, heavy growth of grass, decayed
vegetable matter and
all other vegetation and unsuitable material from areas to be filled
before fill operations begin.

2.

After subgrade compaction has been approved by the Engineer, spread
approved fill material in layers not exceeding six (6) inches in
uncompacted thickness.

Compaction:
1.

2.

Compact each layer to the following minimum requirements as
determined by ASTM D698 for the Standard Proctor Compaction
Test.
a.

Under foundations, slabs or structures and paved areas
ninety-eight (98) percent.

b.

Embankments - ninety-five (95) percent as determined by the
standard proctor compaction test.

c.

Utility trenches - ninety-five (95) percent as determined by
the standard proctor compaction test. Beyond these areas
compact each layer to an equal or greater density than the
adjacent material.

Perform soil tests as follows:
a.

Determination of Maximum Dry Density and Optimum
Moisture Content: ASTM D1557.
Number of Tests: One for each type of soil used.

b.

In-place Density: ASTM D1556.
Number of Tests: One per 10,000 sq. ft. of compacted area
and/or per layer of fill, minimum.
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c.

C.

D.

For each test that fails to meet the specified density, make
one additional test after additional compaction work is
performed.

Topsoil:
1.

Scarify the compacted subgrade, in these areas to receive topsoil, prior
to the placing of topsoil, to a depth of two (2) inches to allow the
bonding of topsoil with the subsoil.

2.

Spread topsoil evenly and compact to elevation, grade and thickness
shown on the Plans.

Structures:
1.

Remove all forms, lumber, trash, mortar incrustations, and other
objectionable material prior to placing fill and backfill.

2.

Backfill as work progresses.

3.

Do not place fill or backfill against concrete within seven (7) days
after it has been poured unless approved by the Engineer.

4.

Place material symmetrically on all sides of structures.

5. Grade final layer to finish elevation and dress smooth.
E.

Utility trenches:
1.

Leave pipe and conduit exposed until tested and/or approved by
Engineer.

2.

Hand place backfill carefully on both sides of pipe or conduit and
thoroughly ram in place until a cover of at east two (2) feet has been
provided.
a.

Plastic pipe:
1.

Do not allow compacting equipment to come in
direct contact with pipe.

02200-8

F.

2.

Exercise extra care in obtaining adequate
compaction under pipe to prevent injurious shear or
bending loads.

3.

No sharp gravel or object may be placed adjacent to
plastic pressure pipe.

3.

Remainder of backfill may be placed by standard procedures.

4.

Dress off to conform to adjacent contours.

5.

Where settlement occurs or improper filling is evident, refill and
redress trench to grade.

6.

Backfill areas of paving and walks immediately after testing and/or
approval of pipe or conduit installation.

7.

Maintain surface in paved areas in a smooth riding condition until
paving is replaced.

8.

Excavated and removed materials:
a.

Do not include destroyed pavement or walk materials, curbs,
and similar material in backfill.

b.

Unsuitable material such as muck, mud, or other unstable
material may be replaced in excavations after suitable
material has been placed and compacted to provide two (2)
feet of cover over the top of the bell of the pipe except under
paved areas, structures or other areas so designated by the
Engineer.

c.

Excavated rock may be used under the same conditions as
specified for unsuitable material, provided it is broken into
pieces not larger than three (3) inches in diameter.

Protection:
1.

Protect newly graded areas from the action of the elements.

2.

Repair and reestablish to slope and grade any settlement, washing or
other damage occurring prior to final acceptance.
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3.05

GRADING:
A.

General:
Grade all areas as indicated and required.

B.

C.

Grading tolerances:
1.

Rough grade - plus or minus 0.1 foot.

2.

Finish grade:
a.

Beneath concrete slabs or foundations - plus or minus 0.1
foot.

b.

Paved areas - (See Sections 02612 & 02620)

c.

Landscaped areas - (See Section 02800)

d.

Utility trenches - (See appropriate section)

e.

All other areas - plus or minus 0.1 foot.

Existing surfaces disturbed by construction:
Grade existing surfaces disturbed by construction as required to provide
surfaces. A 3.1 slope max unless otherwise approved by Engineer.

3.06

METHOD OF MEASUREMENT:
A.

B.

Excavation:
1.

Areas to be excavated will be measured in their original position and
final section.

2.

Earthwork volume will be determined by the average end-area method
of computation.

Embankment and fill areas:
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C.

1.

Areas to be filled will be measured in their original position and final
section.

2.

Earthwork volume will be determined by the average end-area method
of computation.

Rock excavation:
1.

Rock will be measured in its original position and final section and its
volume determined by the average end-area method of computation
except where otherwise noted.

2.

Isolated rocks and boulders having a volume of less than one half
(1/2) cubic yard are not to be measured.

3.

Rock excavation will only be measured after the Contractor
demonstrates the material cannot be removed by hand pick or by
power operated excavator or shovel with rock teeth.
END OF SECTION
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SECTION 02270
EROSION CONTROL

PART 1-00 - GENERAL
1.01

RELATED DOCUMENTS:
A.

Drawings and General Provisions of Contract, including General and
Supplemental General Conditions and Division I Sections apply to work of this
Section. Refer to drawings for additional requirements for best management
practices, erosion control devices, and systems to be implemented and maintained.

1.02 SUMMARY:
A.

1.03

Work performed under this Contract:
1.

Work identified herein and elsewhere in the Contract Documents.

2.

Installation of temporary erosion control devices and best maintenance
practices as shown on the plans and as directed by the regulatory agency.

3.

Maintenance of erosion control devices and best management practices
installed under previous and current phases of Contract, for duration of
Contract.

4.

Replacement of damaged erosion control devices.

REFERENCED STANDARDS:
A.

The construction, design guidelines, maintenance, and materials requirements of
the latest edition of The Manual for Erosion and Sediment Control in Georgia are
made a part of these Specifications by reference.

B.

The following sections of the latest edition of the Department of Transportation of
the State of Georgia Standard Specifications for Road and Bridges are made a part
of these Specifications by reference, except as concerns payment.
1.
2.
3.
4.

Section 162 - Erosion Control Check Dams
Section 163 - Miscellaneous Erosion Control Items
Section 170 - Silt Retention Barrier
Section 171 - Temporary Silt Fence
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C.

Contractor shall obtain a copy of these Specifications and keep available on the
job site at all times during the work of this Section. Copies are available from the
Georgia Department of Transportation and from the Georgia Soil and Water
Conservation Commission.

PART 2.00 - PRODUCTS
2.01

MATERIALS:
A.

All materials must meet the requirements of the referenced Standard
Specifications.

B.

Silt Fence:

C.

1.

Fabric to be an approved geotechnical filter fabric designed for use as a
silt/sediment fencing material.

2-

Support posts to be a minimum 48” long..

Lime:
Natural limestone containing not less than 85 percent total carbonates,95 percent
or more shall pass 20 mesh sieves, 55 percent shall pass 60 mesh sieve and 40
percent shall pass 100 mesh sieve.

D.

Fertilizer:
Fertilizer: Shall be commercial grade manufactured in accord with Georgia
Department of Agriculture Specifications and bearing approval label of State of
Georgia- Fertilizer shall be grade containing plant food elements determined by
laboratory analysis.

E.

F.

Grass Seed:
1.

Ryegrass, Annual: (Lolium Multiflorum) - shall contain a minimum of 98
percent pure seed, with 90 percent minimum germination and a maximum
of 0.5 percent weed seed.

2.

Bermuda: 100 percent hulled common Bermuda grass (Cynodun Dactylon)
shall contain a minimum of 97 percent pure Bermuda, 85 percent
minimum germination and a maximum of 1 percent weed seed.

Mulch Bales:
Compressed and compacted bound bundles of wheat, oat, rye or other
local hays.
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G.

Hydromulch:
1.

Composed of wood cellulose fiber and containing no germination or
growth inhibiting factors. It shall be colored green to allow visual
metering in its application and properties shall be evenly dispersed and
suspended when agitated in water. Hydromulch shall be added to water
slurry in hydraulic seeder after proportionate quantities of seed, fertilizer
and other materials have been introduced.
Moisture Content
Organic Matter
Ash Content
pH

9.9% + or - 3-0%
99.2% + or - 0-8%
0.8% + or - 0-2%
4-8% + or - 0-5%

Water Holding Capacity
(Grams of Water/100 Grams Fiber): 1150 minimum
2.

Seed and Fertilizer Proportions in Slurry:
a.

b.

Seed:
1.

Ryegrass: 250 lbs/acre.

2.

Bermuda: 175 lbs/acre.

Fertilizer:
1.

As directed by.testing laboratory.

PART 3.00 - EXECUTION
3.01 GENERAL:
A.

3.02

All work done under this section of the Specifications shall be in conformance with
the "Manual for Erosion and Sediment Control in Georgia."

EROSION AND SEDIMENT CONTROLS:
A.

Install as required.

B.

Grading operations:
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1.

C.

Construction Entrance:
1.

D.

Grading operations shall be scheduled so that the ground surface will be
disturbed for the shortest possible time before permanent construction is
installed- Excavated materials shall be immediately placed into compacted
areas. Large areas shall be maintained as flat as possible to minimize soil
transport through surface flow.

At entrances to the site the Contractor shall construct a gravel entrance to
remove mud from tires of construction vehicles prior to exiting site.
a.

Stone/Gravel size, ASTM D448, Size #l,1-1/2” to 3" diameter.

b.

Minimum thickness of pad: 6”.

c.

Minimum size of pad: 20.0’ by 50.0’ long.

d.

Geotextile underliner.

Dust Control:
1.

Provide dust control on site as necessary or required for duration of
project.
a.

2.
E.

Dust control devices shall include:
1.
Irrigation.
2.
Vegetation and grassing.
3.
Barriers.
4.
Chemical treatments.
5.
Light bituminous coating.
6.
Gravel surfacing.

Dust control required across entire site where vegetation is disturbed.

Silt Barriers:
1.

Temporary sediment barrier shall be constructed in the following areas:
a.

Where shown on Plans, and as described herein.

b.

Top of earth banks where shown and as required.

c.

Toe of earth embankments.
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2.

F.

d.

Perimeter of all disturbed earthen areas.

e.

Where required by regulatory agencies.

f.

Where necessary to prevent exiting of silt from site.

Construct silt fencing as described in The Manual for Erosion and
Sediment Control in Georgia.

Grassing and Mulching:
1.

2.

Immediately after clearing and grubbing of steep slopes (slopes exceeding
8%) the Contractor shall. hydromulch/seed slope to prevent erosion.
a.

Comply with requirements for hydromulch described above.

b.

Apply hydromulch at rate of 2000 pounds per acre.

Upon completion of site grading activities, the Contractor shall grass all
areas where existing vegetation was disturbed. Grassing shall be planted
in accordance with disturbed area stabilization plan.

3.03 MAINTENANCE:
A

B.

Construction Entrance:
1.

Maintain gravel entrance pad for duration of project.

2.

Periodically add 2" top "dressing" to maintain effectiveness of gravel pad.

3.

Sprinkle regularly to settle accumulated silt.

Erosion Control Systems and Devices:
1.

2.

Contractor shall maintain erosion control devices, including temporary
grassing, to the Engineer's and applicable agency's satisfaction.
a.

Commence maintenance activities immediately upon the signing of
the Owner/Contractor form of Agreement.

b.

Maintain erosion control system and devices for the duration of the
construction Contract.

Provide additional fencing required or necessary to prevent erosion.
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C.

D.

E.

Silt Barriers and Silt Fences.
1.

Sediment accumulated behind barriers is to be removed when the ponding
capacity is reduced by one half.

2.

Damaged or destroyed materials shall be repaired to original condition.

Dust Control:
1.

Dust control shall be performed as work proceeds and whenever a dust
nuisance or hazard occurs.

2.

Water sprinkling, as dust control, to be approved, must be repeated at such
intervals as to keep all parts of disturbed area at least damp at all times.
Contractor must have sufficient equipment on the job at all times.

Grassing:
1.

3.04

Provide maintenance from start of work until final acceptance as defined
in this Section.
a.

Maintenance shall include watering, re-fertilization, weeding,
mowing, cleaning up and edging and repairs of washouts and
gullies.

b.

The Contractor shall be responsible for providing water necessary
to establish grass stand.

c.

Mow grass to establish turf growth.

d.

During establishment of grass, add moisture in the upper 4"(of soil
in intervals and quantities to support continuing grass growth).

PRELIMINARY CLEAN UP:
A.

Before final inspection, paved areas soiled or stained by execution of this work
shall be cleaned. Clean by sweeping or washing, and remove defacement or
stains.

B.

Remove construction equipment, excess materials and tools, and any debris
resultant from this work.

3.05 REMOVAL OF DEVICES:
A.

Removal of temporary Best Management Practices that are installed under this
Contract is the responsibility of the Contractor.
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3.06 FINAL CLEAN-UP:
A.

Upon removal of erosion control devices and systems, the Contractor shall restore
portions of the site that are beyond the new construction to original conditions.

B.

Remove construction equipment, excess materials and tools, and any debris
resultant from this work.

3.07 CONDITIONS UPON ACCEPTANCE:
A.

No erosion shall exist.

B.

Silt fences shall be in good condition, vertical, straight, and free of accumulation
of silt.

C.

Grass shall have a minimum of 70 percent coverage over 100 percent of the project
area..

PART 4.00 MEASUREMENT AND PAYMENT
No measurements for Lump Sum items will be made. Payment will be made for the
percentage of work complete based on the items listed in the proposal.
END OF SECTION
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SECTION 02326
HORIZONTAL DIRECTIONAL DRILLING (HHD) HDPE PIPE
PART 1.00 – GENERAL
1.01

SCOPE:
It is the intent of this specification to define the acceptable methods and materials for the
installation of sanitary sewer by the horizontal directional drilling method and the
requirements for high density polyethylene (HDPE) pipe installed by directional drilling.

1.02

1.03

INSTALLATION PLAN:
1.

At least 7 days prior to mobilizing equipment Contractor shall submit his
detailed installation plan to the Engineer. The plan shall include a detailed
plan and profile of the bore and be plotted at a scale no smaller than 1 inch
equals 20 feet horizontal and 5 feet vertical.

2.

The plan shall also include a listing of major equipment and supervisory
personnel and a description of the method to be used.

VARIATIONS IN PLAN OR PROFILE:
The contractor may request changes to the proposed vertical and horizontal alignment of
the installation and the location of the entry and exit points. Proposed changes shall be
submitted in writing to the Engineer and receive approval of the Engineer prior to
construction.

1.04

ALIGNMENT:
The proposed plan and profile installation locations are based on alignments to
accommodate acquired easements, to avoid obstructions, and to properly maintain flow
velocities.

1.05

QUALIFICATIONS:
Directional drilling and pipe installation shall be done only by an experienced contractor
specializing in directional drilling and whose key personnel have at least five (5) years
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experience in this work. Furthermore, the Contractor shall have installed directionally
drilled pipe at least as large as 20 inches in diameter, have performed crossings at least
1000 feet in length, and successfully installed at least 50,000 feet in length.
PART 2.00 – MATERIALS:
2.01

GENERAL:
High density polyethylene pipe shall be used in HDD installations. All piping system
components shall be the product of one manufacturer and conform to the latest edition of
ASTM D1248, ASTM D3350, and ASTM F714.

2.02

PIPING AND BENDS:
Piping and bends shall be extruded from a polyethylene compound and shall conform to
the following requirements:
1.

The polyethylene resin shall meet or exceed the requirements of ASTM 3350 for
PE 3408 material with cell classification of 3357434C, or better.

2.

The polyethylene compound shall be suitably protected against degradation by
ultraviolet light by means of carbon black, well dispersed by pre-compounding in
a concentration of not less than 2%.

3.

The maximum allowable hoop stress shall be 800 psi at 73.4 degrees F.

4,

The pipe manufacturer shall be listed with the Plastic Pipe Institute as meeting the
recipe and mixing requirements of the resin manufacturer for the pipe in this
project.

5.

The pipe bends shall have a minimum standard dimension ration (SDR) wall
thickness as specified by the Engineer.

6.

Joining shall be performed by thermal butting in accordance with the
manufacturers recommendation.

7.

Sanitary sewer pipe exterior shall be green in color or contain green striping.
Sanitary sewer pipe interior shall be light in color for the internal video
inspection.
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2.03

PROCEDURES:
1.

General:
All polyethylene pipe shall be cut, fabricated and installed in strict conformance
with the pipe manufacturer’s recommendations. Joining, laying, and pulling of
polyethylene pipe shall be accomplished by personnel experienced in working
with polyethylene pipe. The pipe supplier shall certify in writing that the
Contractor is qualified to join, lay, and pull the pipe or a representative shall be on
site to oversee the pipe joining. Expense for the representative shall be paid for
by the contractor.

2.

Transportation:
Care shall be taken during transportation of the pipe to ensure that it is not cut,
kinked, or otherwise damaged.

3.

Storage:
Pipe shall be stored on level ground, preferably turf or sand, free of sharp objects
which could damage the pipe. Stacking of the polyethylene pipe shall be limited
to a height that will not cause excessive deformation of the bottom layers of pipes
under anticipated temperature conditions. Where necessary due to ground
conditions, the pipe shall be stored on wooden sleepers, spaced suitably and of
such widths as not to allow deformation of the pipe at the point of contact with the
sleeper or between supports.

4.

Handling Pipe:
The handling of the joined pipeline shall be in such a manner that the pipe is not
damaged by dragging it over sharp and cutting objects. Rope, fabric, or rubber
protected slings and straps shall be used when handling pipes. Chains, cables, or
hooks inserted into the pipe ends shall not be used. Two slings spread apart shall
be used for lifting each length of pipe. Pipe or fittings shall not be dropped onto
rocky or unprepared ground. Slings for handling the pipeline shall not be
positioned at butt-fused joints. Sections of the pipes with cuts and gouges
exceeding 10 percent of the pipe wall thickness or kinked sections shall be
removed and the ends rejoined.
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The opened ends of all sections of joined and/or installed pipe (not in service)
shall be plugged at night to prevent animals or foreign material from entering the
pipeline or pipe section.
Waterproof nightcaps of approved design may be used but they shall also be so
constructed that they will prevent the entrance of any type of natural precipitation
into the pipe and will be fastened to the pipe in such a manner that the wind
cannot blow them loose.
The practice of stuffing cloth or paper into the ends of the pipe will be considered
unacceptable.
Where possible, the pipe shall be raised and supported at a suitable distance back
from the open end such that the open end will be below the level of the pipe at the
point of support.
PART 3.00 – EXECUTION:
3.01

GENERAL:
1.

The Contractor shall install the pipelines by means of horizontal directional
drilling. The Contractor shall assemble, support and pretest the pipeline prior to
installation in the directional drill tunnel.

2.

Horizontal directional drilling shall consist of the drilling of a small diameter pilot
hole from one end of the alignment to the other, followed by enlarging the hole
diameter for the pipeline insertion. The exact method and techniques for
completing the directionally drilled installation we be determined by the
Contractor, subject to the requirements of the specifications.

3.

The contractor shall prepare and submit a plan to the Engineer for approval for the
insertion of the HDPE pipe into the opened bore hole. This plan shall include
pullback procedure, ballasting, and use of rollers, side booms and side rollers,
coating protection, internal gauging, hydrostatic test, dewatering and purging.
This plan will also include the installation of the force main carrier installed
inside the initial installation into the bore hole.
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4.

3.02

3.03

The required piping shall be assembled in a manner that does not obstruct
adjacent roadways or public activities. The Contractor shall erect temporary
fencing around the entry and exit pipe staging areas.

JOINING PIPE SECTIONS:
1.

Each length of pipe shall be inspected and cleaned as necessary to be free of
debris immediately prior to joining.

2.

Pipes shall be joined to one another by means of thermal butt-fusion.
Polyethylene pipe lengths to be joined by thermal butt-fusion shall be of the same
type, grade and class of polyethylene compound and supplied from the same raw
material supplier.

3.

Mechanical connections of the polyethylene pipe to auxiliary equipment shall be
through flanged connections which shall consist of the following:
a.

A polyethylene “sub end” shall be thermally butt-fused to the end of the
pipe.

b.

Provide ASTM A240, type 304 stainless steel backing flange, 125-pound,
ANSI B16.1 standard, and gaskets as required by the manufacturer.

c.

Stainless Steel bolts and nuts of sufficient length to shoe a minimum of
three complete threads when the joint is made and tightened to the
manufacturer’s standard. Retorque the nuts after 4 hours.

d.

Butt-fusion joining of pipes shall be performed in accordance with the
manufacturer’s recommendations as to the equipment and technique.
Butt-fusion joining shall be 100% efficient offering a joint weld strength
equal to or greater than the tensile strength of the pipe.

TESTING:
1.

The pipe shall be hydrostatically tested after joining into continuous lengths prior
to installation and again after installation. Pressure and temperature shall be
monitored with certified instruments during the test. After this test, the water
shall be removed with pigs. Erosion prevention procedures will be used during
the removal discharge of the water.
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2.

3.04

Hydrostatic testing shall be performed in accordance with paragraph 4.02 Section
02580 of the Division 2, Technical specifications. All cost associated with the
acquiring of water for the testing shall be included in the established contract unit
bid prices.

TOLERANCES:
1.

`

2.

The pipe installed by the directional drilled method must be located in plan as
shown on the Drawings, and must be no shallower than shown on the Drawings
unless otherwise approved. The contractor shall plot the actual horizontal and
vertical alignment of the pilot bore at intervals not exceeding 30 feet. This “as –
built” plan and profile shall be updated as the pilot bore is advanced. The
Contractor shall at all times provide and maintain instrumentation that will
accurately locate the pilot hole and measure drilling fluid flow and pressure. The
Contractor shall grant the Engineer access to all data and readout pertaining to the
position of the bore head and the fluid pressures and flows. When requested, the
Contractor shall provide explanations of this position monitoring and steering
equipment. The Contractor shall employ experienced personnel to operate the
directional drilling equipment and, in particular, the position monitoring and
steering equipment. No information pertaining to the position or inclination of
the pilot bore shall be withheld from the engineer.
Each exit point shall be located as shown with and over-length tolerance of 10
feet for the directional drills of 1,000 linear feet or less and 40 feet for directional
drills of greater than 1,000 linear feet and an alignment tolerance of 5 feet
left/right with due consideration of the position of the other exit points and the
required permanent easement. For gravity sanitary sewer installations, sags in the
pipeline shall now exceed 25 percent of the nominal pipe diameter. Sags will
only be allowed where the entering and exiting grades are adequate to provide
velocities through the sag area sufficient for moving solids. No more than one (1)
sag area shall occur between two (2) manholes. The alignment of each pilot bore
must be approved by the Engineer before pipe can be pulled. If the pilot bore
fails to conform to the above tolerances, the Engineer may, at his option, require a
new pilot boring to be made.
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3.

After the pipe is in place, cleaning pigs shall be used to remove residual water and
debris. After the cleaning operation, the Contractor shall provide and run a sizing
pig to check for anomalies in the form of buckles, dents excessive out-ofroundness, and any other deformations. The sizing pig run shall be considered
acceptable if the survey results indicate that there are no sharp anomalies (e.g.
dents, buckles, gouges, and internal obstructions) greater than 2 percent of the
nominal pipe diameter, or excessive ovality greater than 5 percent of the nominal
pipe diameter.
For gauging purposes, dent locations are those defined above which occur within
a span of five feet or less. Pipe ovality shall be measured as the percent
difference between the maximum and minimum pipe diameters. For gauging
purposes, ovality locations are those defined above which exceed a span of five
feet.

3.05

REAM AND PULLBACK:
1.

Reaming:
Reaming operations shall be conducted to enlarge the pilot after acceptance of the
pilot bore. The number and size of such reaming operations shall be conducted at
the discretion of the Contractor.

2.

Pulling Loads:
The maximum allowable pull exerted on the HDPE pipelines shall be measured
continuously and limited to the maximum allowed by the pipe manufacturer so
that the pipe or joints are not over stressed. The lead end of the pipe shall be
closed during the pullback operation.

3.

Torsion and Stresses:
A swivel shall be used to connect the pipeline to the drill pipe to prevent torsional
stresses from occurring in the pipe.

4.

Pipeline Support:
The pipelines shall be adequately supported by rollers and side booms and
monitored during the installation so as to prevent over stressing or buckling
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during the pullback operation. Such support/rollers shall be spaced at a maximum
of 60 feet on centers, and the rollers are to be comprised of a non-abrasive
material arranged in a manner to provide support to the bottom and bottom
quarter points of the pipeline allowing for free movement of the pipeline during
pullback. Surface damage shall be repaired by the Contractor before pulling
operations resume.
5.

Pipe Handling:
The Contractor shall at all times handle the HDPE pipe in a manner that does not
over stress the pipe. Vertical and horizontal curves shall be limited so that wall
stresses do not exceed 50% of yield stress for flexural bending of the HDPE pipe.
If the pipe is buckled or otherwise damaged, the damaged section shall be
removed and replaced by the Contractor at his expense. The contractor shall take
appropriate steps during pullback to ensure that the HDPE pipe will be installed
without damage.

3.06

HANDLING DRILLING FLUIDS AND CUTTINGS:
1.

During the drilling, reaming, or pullback operations, the Contractor shall make
adequate provisions for handling the drilling fluids, or cuttings at the entry and
exit pits. To the greatest extent practical, these fluids will not be discharges into
the waterway. When the Contractor’s provisions for storage of the fluids or
cuttings on site are exceeded, these materials shall be hauled away to a suitable
legal disposal site. The Contractor shall conduct his directional drilling operation
in such a manner that drilling fluids are not forced through the sub-bottom into the
waterway. After completion of the directional drilling work, the entry and exit pit
locations shall be restored to the original conditions. The Contractor shall comply
with all permit provisions.

2.

Pits constructed at the entry or exit point area shall be so constructed to
completely contain the drill fluid and prevent its escape to the waterway.

3.

The Contractor shall utilize drilling tools and procedures which will minimize the
discharge of any drill fluids. The Contractor shall comply with all mitigation
measures listed in the required permits and elsewhere in these specifications.
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3.07

4.

To the extent, the Contractor shall maintain a closed loop drilling fluid system.

5.

The Contractor shall minimize drilling fluid disposal quantities by utilizing a
drilling fluid cleaning system which allows the returned fluids to be reused.

6.

As part of the installation plan specified herein before, the contractor shall submit
a drilling fluid plan which details types of drilling fluids, cleaning and recycling
equipment, estimated floe rates, and procedures for minimizing drilling fluid
escape.

DRILLING OPERATIONS:
The Contractor shall prepare a plan to be submitted for Engineer approval which
describes the noise reduction program, solids control plan, pilot hole drilling procedure,
the reaming operation, and the pullback procedure. All Drilling operations shall be
performed by supervisors and personnel experienced in horizontal directional drilling.
All required support, including drilling tools suppliers, survey systems, mud cleaning,
mud disposal, and other required support systems used during this operation shall be
supplied by the Contractor.
Drill pipe shall be API steel drill pipe, Range 2, Premium Class or higher, Grade S-135 in
a diameter sufficient for the torque and longitudinal loads and fluid capacities required
for the work. Only drill pipe inspected under API’s Recommended Practice
Specifications API RP 7G within 30 days prior to start and certified as double white band
or better shall be used.
A smoothly drilled pilot hole shall follow the design centerline of the pipe profile and
alignment described on the construction drawings.
The position of the drill string shall be monitored by the Contractor with the downhole
survey instruments. The Contractor shall compute the position in the X, Y and Z axis
relative to ground surface from downhole survey data a minimum of once per length of
each drilling pipe (approximately 31 foot intervals). Deviations from the acceptable
tolerances described in the Specifications shall be documented and immediately brought
to the attention of the Engineer for discussion and/or approval. The profile and alignment
defined on the construction drawings for the bore defines the minimum depth and radius
of curvature. At no point in drilled profile shall the radius of curvature of the bore be less
than 1,600 feet. The contractor shall maintain and provide to the Engineer, upon request,
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the data generated by the downhole survey tools in a form suitable for independent
calculation of the pilot hole profile.
Between the water’s edge and the entry or exit point the Contractor shall provide and use
a separate steering system employing a ground survey grid system, such as “TRUTRACKER” or equal wherever. The exit point shall fall within a rectangle 10 feet wide
and 40 feet long centered on the planned exit point.
During the entire operation, waste and leftover drilling fluids from the pits and cuttings
shall be dewatered and disposed of in accordance with all permits and regulatory
agencies requirements. Remaining water shall be cleaned by the contractor to meet
permit requirements.
Technical criteria for bentonite shall be as given in API Spec. 13A, Specification for Oil
Well Drilling Fluids Materials for fresh water drilling. Any Modification to the basic
drilling fluid involving additives must describe the type of material to be used and to be
included in contractor’s drilling plan presented to the Engineer. The City of Albany
retains the right to sample and monitor the waste drilling mud, cuttings and water.
3.08

ENVIRONMENTAL PROVISIONS:
The Horizontal Directional Drilling operation is to be operated in a manner to eliminate
the discharge of water, drilling mud and cuttings into the adjacent creek or land areas
involved during the construction process. The Contractor shall provide equipment and
procedures to maximize the recirculation or reuse of drilling mud to minimize waste. All
excavated pits used in the drilling operation shall be lined by the Contractor with heavy
duty plastic sheeting with seal joints to prevent the migration of drilling fluids and /or
ground water.
The Contractor shall visit the site and must be aware of all structures and site limitations
at the directional drill crossing and provide the Engineer with a drilling plan outlining
procedures to prevent drilling fluid from adversely affecting the surrounding area.
The general work areas on the entry and exit sides of the crossing shall be enclosed by a
berm to contain unplanned spills or discharged.
Waste cuttings and drilling mud shall be processed through a solids control plant
comprised as a minimum sumps, pumps, tanks, desalter/desander, centrifuges, material
handlers, and haulers all in a quantity sufficient to perform the cleaning/separating
operation without interference with the drilling program. The cuttings and excess drilling
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fluids shall be dewatered and dried by the Contractor to the extent necessary for disposal
in offsite landfills. Water from the dewatering process shall be treated by the Contractor
to meet permit requirements and disposed of locally. The cuttings and water for disposal
are subject to being sampled and tested. The construction site and adjacent areas will be
checked frequently for signs of unplanned leaks or seeps.

Equipment (graders, shovels, etc.) and materials (such as ground sheets, hay bales, booms
and absorbent pads) for cleanup and contingencies shall be provided in sufficient
quantities by the Contractor and maintained at all sites for use in the event of inadvertent
leaks, seeps or spills.

Waste drilling mud and cuttings shall be dewatered, dried and stock piled such that it can
be loaded by a front end loader, transferred to a truck and hauled offsite to a suitable legal
disposal site. The maximum allowed water content of these solids is 50% of weight.

Due to a limited storage space at the worksites, dewatering and disposal work shall be
concurrent with drilling operations. Treatment of water shall satisfy regulatory agencies
before it is discharged.

END OF SECTION
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SECTION 02550
SITE UTILITIES

PART 1.00 - GENERAL
1.01

DESCRIPTION:
A.

Work included:
Construct utilities as indicated on the Plans.

B.

Related work described elsewhere:
Construction requirements for specific utilities are described in various sections of
hese Specifications which relate to the specific utilities involved.

C.

Definition:
Site utilities are defined as public and/or private services including but not limited
to storm sewers, sanitary sewers, water lines, gas lines, electrical lines and their
appurtenances.

1.02

QUALITY ASSURANCE:
A.

Qualification of workmen:
Provide at least one person who shall be present at all times during the
construction who is thoroughly familiar with the work involved and who shall
direct the work.

B.

Codes and standards:
Conform to all Federal, State and local laws and regulations and all requirements
of those insurance carriers providing coverage for this work.

C.

Construction Standards for Water Lines:
Conform to Construction Standards for Water Lines as published by the Water,
Gas & Light Commission of the City of Albany, Georgia, current edition.
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D.

Separation of water and sewer mains.
1.

Horizontal Separation

Sewers shall be laid at least ten (10) feet horizontally from any existing or
proposed water main. The distance shall be measured edge to edge. In cases
where it is not practical to maintain a ten (10) foot separation, the appropriate
reviewing agency may allow deviation on a case-by-case basis, if supported by
data from the design engineer. Such deviation may allow installation of the sewer
closer to a water main, provided that the water main is in a separate trench or on
an undisturbed earth shelf located on one side of the sewer and at an elevation so
the bottom of the water main is at least eighteen (18) inches above the top of the
sewer.
2.

Crossings

Sewers crossing water mains shall be laid to provide a minimum vertical distance
of eighteen (18) inches between the outside of the water main and the outside of
the sewer. This shall be the case where the water main is either above or below
the sewer. The crossing shall be arranged so that the sewer joints will be
equidistant and as far as possible from the water main joints. Where a water main
crosses under a sewer, adequate structural support shall be provided for the sewer
to prevent damage to the water main.
3.

Special Conditions

When it is impossible to obtain proper horizontal and vertical separation as
stipulated above, the sewer shall be designed and constructed equal to water pipe,
and shall be pressure tested to assure watertightness prior to backfilling.
END OF SECTION
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SECTION 02571
STORM SEWERS

PART 1.00 - GENERAL
1.01

DESCRIPTION:
A.

Work included:
The storm sewer system required for this work is indicated on the Plans and
includes, but is not necessarily limited to:

B.

1.02

1.

Construct storm sewer lines.

2.

Construct storm sewer manholes, catch basins, junction boxes and other
drainage structures and appurtenances.

Related Work described elsewhere:
1.

Testing laboratory services: Section 01400.

2.

Subsurface conditions: Section 02010.

3.

Earthwork: Section 02200.

4.

Site utilities: Section 02550.

QUALITY ASSURANCE:
A.

The sewer line shall be clean, true to line and grade, and be straight and show a
uniform grade between manholes prior to final acceptance. Allowable tolerance
shall be plus or minus 0.03 feet from design grade.

B.

Infiltration or exfiltration shall not exceed one (1) gallon per hour per inch
diameter per one hundred (100) feet of pipe per day for any section of sewer line.

C.

Where reference is made to an ASTM or AASHTO designation, it shall be the
latest revision as of the date of quotation or bid except as noted on the Plans or
otherwise specified.
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D.

Codes and reference standards:
1.

Reference to Standard Specifications shall mean State Highway
Department of Georgia Standard Specifications, latest edition.

2.

Comply with all Federal, State and local laws, codes, regulations and
standards.

3.

Comply with all requirements of the Standard Specifications.

PART 2.00 - PRODUCTS
2.01

2.02

GENERAL:
A.

Use type, class and strength of materials as shown on the Plans and as specified
herein.

B.

Use reinforced concrete pipe for all storm sewers unless otherwise specified or
called for on the Plans.

PIPE MATERIAL:
A.

Concrete pipe, reinforced:
Reinforced concrete pipe shall conform to ASTM Designation C76.

B.

Other material:
Comply with requirements of applicable laws, codes and manufacturer
recommendations.

2.03

JOINTING MATERIALS:
A.

Flexible gasketed joints:
Flexible rubber gasket joints for reinforced concrete sewer pipe shall conform to
the requirements of ASTM Designation C443, Joints for Circular Concrete Sewer
and Culvert Pipe, using flexible watertight, rubber gaskets.

B.

Rigid joints:
1.

Pipe ends designed for rigid mortar joints shall conform to ASTM
Designations C13, C200, C14, or C76 as may be applicable.
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2.04

2.

Mortar shall be cement mortar mixed in the proportion of one (1) Portland
cement to one and one-half (1-1/2) parts plaster sand, mixed with the least
amount of clean water necessary to provide a workable mortar.

3.

Dissimilar pipes shall be joined with suitable adaptor couplings, or if not
available, by a special fabricated coupling or concrete encasement as
specified.

CONCRETE:
A.

B.

C.

D.

E.

Cement:
1.

Conform to ASTM C150, Type I or Type III for Portland cement unless
otherwise called for on the Plans.

2.

Conform to ASTM C175 for air entraining Portland cement unless
otherwise called for on the Plans.

Reinforcement:
1.

Conform to ASTM A185 for wire fabric Reinforcement.

2.

Conform to ASTM A615, Grade 60 for bar reinforcement.

Aggregate:
1.

Conform to ASTM C33.

2.

Gradation requirements shall not apply to precast items.

Mixture:
1.

Use aggregates so sized and graded, and proportioned and thoroughly
mixed in proportions of cement and water as will produce a homogeneous
concrete mixture of such quality that the manhole components will
conform to the strength and watertightness requirements of these
Specifications.

2.

Use admixtures or blends only with the approval of the Engineer.

Strength:
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Use only concrete having a minimum compressive strength of three
thousand (3000) pounds per square inch at twenty-eight (28) days unless
otherwise specified or shown on the Plans.

2.05

MANHOLES, INLETS, JUNCTION BOXES AND OTHER STRUCTURES:
A.

B.

Mortar and grout:
1.

Do not use mortar or grout which has begun to set.

2.

Use mortar and grout in the following proportions by volume:
a.

Mortar for brick laying - one (1) part cement, two (2) parts clean,
washed sand.

b.

Mortar for plastering or finish - one (1) part cement, one and onehalf (1-1/2) parts clean, washed sand.

c.

Grout - one (1) part cement, one (1) part clean, washed sand.

Frames, covers and steps:
Conform to requirements of gray iron castings ASTM A48 and to details shown
on the Plans.

C.

Brick:
1.

Concrete:
Conform to ASTM C55 Grade A.

2.

Clay:
Conform to ASTM C32 Grade MA.

Precast structures:
1.

Conform with design dimensions.
a.

Circular structures:

ASTM C-478

b.

Rectangular structures:
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ASTM C-890 and C-913

c.
2.

2.06

Box Culverts:

ASTM C-789 or C-850

Obtain approval from the Engineer, of type, material, and construction of
all precast manholes before placing orders.

GRAVEL:

Use gravel for trench stabilization, drainage or bed which consists of slag, crushed rock
or gravel ranging in size so that one hundred (100) percent passes a three-fourths (3/4) inch
screen and not less than ninety (90) percent is retained on a #4 screen.
PART 3.00 - EXECUTION
3.01

GENERAL:
A.

Familiarization:
Prior to all work of this section, become thoroughly familiar with the site, the site
conditions, and all portions of the work falling within this section.

B.

C.

3.02

Backfilling prior to approvals:
1.

Do not allow or cause any of the work performed or installed to be
covered up or enclosed by work of this section prior to all required
inspections, tests, and approvals.

2.

Should any of the work be so enclosed or covered up before it has been
approved, uncover all such work at no additional cost to the Owner.

3.

After the work has been completely tested, inspected, and approved, make
all repairs and replacements necessary to restore the work to the condition
in which it was found at the time of uncovering, all at no additional cost to
the Owner.

Discrepancies or conflicts:
1.

In the event of discrepancy or conflict with other structures or utilities
immediately notify the Engineer.

2.

Do not proceed with installation in areas of discrepancy or conflict until all
such discrepancies or conflicts have been fully resolved.

INSTALLATION:
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A.

B.

Protection of other utilities and structures:
1.

Repair or replace any damage done to existing utility lines, services, poles
and structures of every nature, which are indicated on the Plans or pointed
out by respective utility owners at no expense to the Owner.

2.

Locate, excavate and expose any underground utility lines in advance of
trenching operations.

Excavation:
1.

Make all excavation in open cut unless otherwise directed.

2.

Do not advance trench excavation more than three hundred (300) feet
ahead of pipe laying unless permitted by the Engineer.

3.

Round the bottom of all trenches, except as otherwise specified, to
conform to the bottom of the pipe so as to afford full length bearing on the
pipe barrel.

4.

Correct excavation in excess of the depth required for proper shaping as
approved by the Engineer.

5.

Excavate bell holes so as to relieve pipe bells of all load, but small enough
to insure that support is provided through the length of the pipe barrel.

6.

Correct excavation in excess of the depths required for manholes and other
structures by pouring a subfoundation of three thousand (3000) psi
concrete at no additional cost to the Owner.

7.

Except in rock, water-bearing earth, or where a granular base is to be used,
stop mechanical excavation of trenches above the final grade elevation so
that the pipe may be laid on a firm, undisturbed, native earth bed. If
overdigging occurs, all loosened earth must be removed and the trench
bottom brought to grade with compacted granular material at no additional
cost to the Owner.

8.

Carry excavation and trenches in rock to a depth of one-fourth (1/4) the
diameter of the pipe, but in no case less than six (6) inches below the pipe
bottom, by any method acceptable to the Engineer.
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9.

Trench width is critical. Do not excavate the trench wider than the limits
shown in the table below. In the event that trenches are excavated wider
than the limits shown, the Contractor shall use the next higher class of
bedding or the next higher class of pipe. No additional payment will be
made in either case. For sizes not listed, the next larger trench width will
apply.
Concrete Pipe
Maximum Trench Depths

Size
of
Pipe

Maximum
Trench
Width

Class
of
Pipe

Shaped
Bottom

Special
Concrete
Earth
Cradle
Bedding_____________

15"

2'-10"
II
8
11
29
"
III
12
18
30
"
IV
30
30
30
_________________________________________________________________
18"

3'-2"
II
9
13
30
"
III
15
21
30
"
IV
30
30
30
_________________________________________________________________
24"

3'-9"
II
10
14
30
"
III
16
24
30
"
IV
30
30
30
_________________________________________________________________

30"

4'-5"
II
10
14
30
"
III
15
22
30
"
IV
30
30
30
_________________________________________________________________
36"

5'-8"
II
11
14
23
"
III
14
18
30
"
IV
23
30
30
_________________________________________________________________

02571-7

42"

6'-3"
II
11
14
23
"
III
15
19
30
"
IV
23
30
30
_________________________________________________________________
48"

6'-10"
II
11
13
21
"
III
14
16
29
"
IV
21
28
30
_________________________________________________________________
54"

7'-5"
"

II
12
14
22
III
16
21
30
IV
25
30
30
_________________________________________________________________
60"

8'-00"
II
14
16
26
"
III
17
22
30
"
IV
26
30
30
_________________________________________________________________
66"
8'-7"
II
14
18
29
"
III
19
24
30
"
IV
30
30
30
_________________________________________________________________
72"

9'-2"
II
14
18
29
"
III
19
24
30
"
IV
30
30
30
_________________________________________________________________
10.

During excavation, a trench box shall be used as required by the most
recent edition of applicable OSHA guidelines to stabilize the trench walls.

11.

Remove ledge rock, boulders and large stones to provide a clearance of not
less than six (6) inches in any direction from all parts of pipe, fittings and
other appurtenances.

12.

Where rock excavation is encountered at grade in trenches, excavate the
trench not less than six (6) inches below the bottom of the pipe bell, refill
with gravel or crushed stone, thoroughly tamp in place, and shape to the
pipe as heretofore specified. Payment in addition to prices paid for sewers
will be made for gravel or stone bedding above specified.
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C.

13.

Do not mix excavated rock with material selected for tamped backfilling
under and around the pipe up to a level at least two (2) feet above the top
of the pipe.

14.

Where running sand is encountered, dewatering shall be done by well
pointing whenever possible. Where soil conditions are not favorable for
use of well point, construct french drains of crushed stone or gravel to
suitable located sumps and remove the water by bailing or pumping. All
costs for equipment, labor and materials required for dewatering shall be
included in the prices bid for sewers, except when it is to be performed on
a Rental Basis or is quoted on a Lump Sum basis as indicated in the
Proposal.

15.

Wherever the subgrade is by nature too soft or mucky, in the opinion of
the Engineer, for the proper installation of the sewer, he may order the
Contractor, in writing, to undercut the ditch and backfill with crushed
stone or gravel. The stone so placed shall be brought to grade and
compacted.

Laying, installation and jointing:
1.

Protect during handling against impact shocks and free fall.

2.

Keep pipe clean at all times.

3.

Commence the laying of pipe in finished trenches at lowest point, with the
spigot ends pointing to the direction of the flow.

4.

Lay all pipe with ends abutting and true to line and grade, carefully
centered, so that when laid they will form a sewer with a uniform invert.

5.

Preparatory to making pipe joints, clean and dry all surfaces of the
portions of the pipe to be jointed or of the factory-made jointing material.

6.

Use lubricants, primers, adhesives, etc., as recommended by the pipe or
joint manufacturer's specifications.

7.

Place, fit, join and adjust in such a workmanlike manner as to obtain the
degree of watertightness required.

8.

As soon as possible after the joint is made, place sufficient backfill
material along each side of the pipe to offset conditions that might tend to
move the pipe off line or grade.
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D.

9.

Do not lay pipe on blocking of any kind, except by express permission of
the Engineer, and then only at manholes or other structures where
temporary blocking may facilitate installation of the pipe. After
installation of the pipe, carefully remove such blocking and fill all voids
left by the blocking with select material and tamp.

10.

When the work of pipe laying is suspended, either for night or at other
times, close the end of the sewer with a tight cover.

11.

Keep the sewer free from obstruction.

12.

Dewater all excavation before laying pipe.

13.

Wipe and finish smooth the inside of all joints.

14.

When mortar joints are used, mortar shall be applied at the bottom twothirds (2/3) of the bell end and at the top one-third (1/3) of spigot end prior
to joining.

Backfilling:
1.

Backfill all trenches and excavations immediately after pipe is laid therein,
unless other protection of the pipe is directed.

2.

Under no circumstances permit water to rise in unbackfilled trenches after
pipe has been placed.

3.

Use no material for backfilling that contains stones having any dimension
greater than three (3) inches, or debris.

4.

Use only select material for backfill up to a level of two (2) feet over the
top of the pipe, and place the backfill completely under the pipe haunches
in uniform layers not exceeding six (6) inches in depth up each side.

5.

Place each layer carefully and uniformly tamp, so as to eliminate the
possibility of lateral displacement.

6.

Construct the remainder of the backfilling of the trench simultaneously on
both sides of the pipes in such a manner that injurious side pressures do
not occur.

7.

Do not walk or work on the completed pipe sewer, except as may be
necessary in tamping or backfilling, until the trench has been backfilled to
a height of at least two (2) feet over the top of the pipes.
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E.

3.03

8.

Whenever the trenches have not been properly filled, or if settlement
occurs, refill, smooth off and make to conform to the surface of the
ground. Backfilling shall be carefully performed and the original surface
restored to the satisfaction of the Engineer.

9.

Dispose of surplus material in a legal and satisfactory manner.

Manholes and structures:
1.

Construct manholes and other structures as designated on the plans.

2.

Construct channels smooth and properly rounded to proper grade.
Channel shelf shall be to height of one-half (1/2) of the pipe diameter.

3.

Construct tight and smooth connections of the sewer with the wall and
channel of the manhole or structure.

4.

Construct the top of the manhole or structure flush with finish grade of the
surface adjacent to the manhole or structure unless directed by the
engineer.

5.

When utility cuts are less than 10’ wide, base shall be replaced with 3000
psi concrete. Cuts in excess of 10’ wide may be replaced with 8 inches of
GA DOT approved graded aggregate base.

TESTS:
Upon completion of this portion of the work and prior to its acceptance by the Owner,
make all required tests and secure all required approvals from agencies having
jurisdiction.

PART- 4.00
A.

METHOD OF MEASUREMENT:
MEASUREMENT
1.

Total length of pipe will be measured along the centerline of the pipe.

2.

Pipe depth will be measured from existing ground elevation at the time of
construction to the invert of the pipe at the time of construction unless the
Contractor is directed to perform the rough grading prior to sewer
construction.
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3.

Paving and base replacement will be measured along the centerline of the
pipe for each depth of cut, a maximum payment width of Bd+8 feet will be
made.

4.

Where the Contractor is directed to perform the rough grading prior to
sewer construction, pipe depth will be measured from finish elevation to
the invert of the pipe.

5.

Manholes, catch basins and junction boxes will be measured from the
invert to the top of the cover of the structure to determine depth for
payment

6.

Rock: Will be measured in its original position and its volume computed
by using the actual length, the actual depth, and a width equal to two (2)
feet plus the outside diameter of the pipe bell. The sides of the trench will
be considered vertical and the maximum depth will be six (6) inches
below the bell of the pipe.
a.
Isolated rocks and boulders having a volume of less than one-half
(1/2) cubic yard are not to be measured for payment.
b.
Rock excavation will only be measured after the Contractor
demonstrates the material cannot be removed by hand pick or by power
operated excavator or shovel with rock teeth.

7.

Select backfill material, sand or stone, will be paid for only where shown
on the Plans, required by the City, or required by the Engineer. Select
material will be measured by the ton based on tickets from the material
supplier.
Measurement limits for select backfill placement are as follows. Placement
of material must be authorized by the Engineer. For pipes up to forty-eight
(48) inches in diameter, the measurement limits are six (6) inches below
the pipe, one (1) foot to each side of the pipe and two (2) feet above the
pipe.

B.

PAYMENT
1.

Pipe will be paid for at the Unit Price bid for a specific depth of cut. This
payment shall include cost of gravel contractor elects to use as bedding.

2.

Manholes, catch basins, area drains, curb inlets and junction boxes will be
paid for at the unit price bid for each installed
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3.

Extra depth for manholes, catch basins, area drains and junction boxes ill
be paid for at the vertical foot extra depth for the unit price bid.

4.

Incidential items to be paid for at the unit price bid.

a.

Connecting to existing pipe, manhole, etc. as listed in the proposal
per each.

b.

Concrete encasement per cubic yard.

c.

Plug at existing pipe or structure will be paid for each.

d.

Paving replacement per standard specifications shall be paid for at
Bd+8 foot maximum width along the centerline for each specific
depth of cut per linear feet.

e.

Rock excavation will be paid for at the unit price bid per cubic
yard.

f.

Select backfill will be paid for at the unit price bid per cubic yard.

g.

Subgrade stabilizer will be paid for at the unit price bid per ton.

END OF SECTION
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SECTION 02575
PIPELINE CLEANING & VIDEO INSPECTION
PART 1 – GENERAL
1.01

WORK INCLUDED
A.

1.02

The work covered by this Section includes furnishing all labor, equipment,
and materials required to clean, video and inspect the designated sewer
lines and furnish a pre and post VHS format tape of the project.

SUBMITTALS
Product Data Sheets will be submitted to the Owner for approval for all
camera and cleaning equipment.
The Contractor shall submit to the Owner for approval a sample of the
finished picture from the picture capture system.

1.03

QUALITY ASSURANCE
Prior to the start of any work under this project, the Contractor shall make
available to the Owner all equipment that is to be utilized in the execution
of this contract. A pre-construction conference will be held by the Owner
to discuss the sequence of work, methods, inspection and monitoring
requirements and debris disposal.

PART 2 – PRODUCTS
2.01

EQUIPMENT
A.

The basic equipment for use in cleaning and inspection
shall consist of hydraulically propelled or mechanically operated cleaning
equipment and a self propelled full color television inspection camera with
footage meter, and pan and tilt functions.

B.

Prior to televising, the Contractor shall thoroughly clean the
pipelines of debris, grease, roots, sediment, broken pipe, or
other obstructions that could retard the movement of the television
camera. Precautions shall be taken to protect the sewer lines being
cleaned from damage by the cleaning equipment.

C.

When sewage flow depth is greater than 25 percent, flow
must be decreased by plugging or bypass pumping.
Plugs shall be designed to pass any desired portion of the
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sewer flow. If bypass pumping is required, the Contractor
shall provide all necessary equipment, manpower and expertise. The
Contractor is responsible for all damage to public or private property
resulting from these operations.
D.

The sewer line cleaning equipment shall be a combination of
high velocity (hydro-cleaning) jet and vacuum system, truck mounted for
mobility and ease of operation. The hydro-cleaning equipment for sewer
lines shall include a minimum 1000 gallon water storage tank, auxiliary
engines and pumps and include a minimum of 600 feet of 1-1/4 inch I.D.
high pressure hose on a power-driven hose real. The equipment shall have
a selection of two or more high-velocity nozzles capable of producing a
scouring action of15 to 45 degrees in the pipe. The pump-nozzle
combinations shall be capable of producing water flow rates up to 120
gpm at a working pressure up to 2,000 psi. The vacuum system shall be a
positive displacement blower with a minimum of 4200 cfm at 15 inches of
mercury.

E.

All materials removed from the sewer lines during cleaning
operations shall be trapped and removed from the system at the downstream manhole of the section being cleaned. All materials shall be
disposed of in a legal manner.

F.

If cleaning of an entire section cannot be successfully
performed from one manhole, the equipment shall be reset on the other
manhole and cleaning again attempted. If again, successful cleaning
cannot be performed or the equipment fails to traverse the entire manhole
section, it will be assumed that a major blockage exists and the cleaning
effort shall be terminated only at the direction of the Owner.

G.

During all sewer cleaning operations, satisfactory precautions
shall be taken to protect the sewer lines from damage that might be
inflicted by the improper use of cleaning equipment. Whenever
hydraulically propelled cleaning tools, which depend upon water pressure
to provide their cleaning force or any tools which retard the flow of water
in the sewer line are used, precautions shall be taken to ensure that the
water pressure created does not cause any damage to or flooding of public
or private property being served by the manhole section involved.

H.

Roots shall be removed in the sections where root intrusion is
a problem. Special precautions should be exercised during the cleaning
operation to assure complete removal of visible roots from the joint area.
Any visible roots that may impact rehabilitation efforts shall be removed.
Procedures may include the use of mechanical devises such as rodding
machines, expanding root cutters and porcupines, and hydraulic
procedures such as high pressure jet cleaners.
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I.

To aid in the removal of roots and at the option of the
Contractor, manhole sections that have root intrusion may be treated with
an approved label herbicide. The application of the herbicide to the roots
shall be done in strict accordance with the manufacturer’s
recommendations and specifications in such a manner to preclude any
damage to the surrounding vegetation. Any damaged vegetation so
designated by the Owner, shall be replaced by the Contractor at no
additional cost to the Owner. All safety precautions as recommended by
the manufacturer shall be strictly adhered to concerning handling and
application of the herbicide.

J.

The Contractor, after cleaning a section of pipe, shall utilize
the television camera to inspect the main. No line shall be considered
cleaned until approved by the Owner.

K.

The television camera shall be moved though the line in either
direction at a uniform rate, stopping when necessary to insure proper
documentation of the sewer’s condition, but in no case shall the television
camera travel at a speed greater than 30 feet per minute. If during the
inspection operation the television camera will not pass through the entire
section, the contractor shall reset his equipment in a manner so that the
inspection can be performed from the opposite manhole. If again, the
camera fails to pass through the entire section, the inspection shall be
considered complete and no additional inspection work will be required.

L.

The television camera shall travel through the lines using its
own power. The pictures taken of the entire inside periphery of the pipe
shall be clear and visible. Picture quality and definition shall be to the
satisfaction of the Owner, and if unsatisfactory, the equipment shall be
removed and no payment made for unsatisfactory inspection.

M.

At all service laterals the camera shall be stopped and panned
to such an angle that an internal view of the service lateral is available to
determine if the lateral is active or dead and plugged. Where other pipe
deficiencies are noted, the camera shall be stopped to observe the
condition, record information and take photographs. Any service lateral or
deficiency observed in the sewer line shall be photographed and described
on the photograph.

N.

All internal pipe damage shall be photographed in color by the
Contractor utilizing picture capture equipment and shall be clearly labeled
as to date, reach number, footage and type of defect. These photographs
shall be the property of the Owner.
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O.

The television camera used for the inspection shall be one
specifically designed and constructed for such inspection. Lighting for the
camera shall be suitable to allow a clear picture of the entire periphery of
the pipe. The camera shall be operative in 100% humidity conditions.
The camera, television monitor, and other components of the video system
shall be capable of producing a minimum 500 line resolution picture. All
internal pipe damage shall be photographed in color by the Contractor
utilizing picture capture equipment and shall be clearly labeled as to date,
reach number, footage and type of defect. These photographs shall be the
property of the Owner.

P.

The Contractor shall provide a mobile vehicle with video
monitoring equipment specifically compatible with the camera equipment
being used. The equipment shall include dual video recorders, dual
monitors and picture capture capability. The vehicle shall be large enough
to accommodate at least three (3) people at any time for viewing of the
monitor. The Owner shall have unrestricted access to observe the
television screen and all other operations at all times.
BASIC MODULE (1) – SURVEY / LOGGING REPORTING:
1.

The software’s core module shall be capable of providing complete survey reports.

2.

There will be a minimum of 116 pre-programmed
pipeline defect conditions.

3.

There will be WRc Compliant codes pre-programmed
and grouped by WRc pipe and WRc brick.

4.

The software shall be capable of customization with the
ability to modify or add to the pipeline condition and to
group them for ease of use.

5.

The footage reading from the camera equipment shall be
automatically entered into the Survey Log through RS232 cable
and shall directly correspond to the noted defect location
throughout the pipe graphic and tabular reports generated.
The inspection and reporting software program will be
menu driven and will have a complete on-screen help file.

6.

7.

Drop-down boxes shall be utilized to quickly reference
common information such as defects, pipe materials, survey
purpose, locations, pipe usage, etc.

8.

The Browser screen will allow quick viewing of :
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a.
b.
c.
d.
e.
9.

sequential survey / segment as setup number
(automatically input by software)
user selected categories
up-stream and down-stream manhole numbers
street name
pipe segment details.

All relevant pipe segment information will be entered
prior to the actual survey. The below listed minimum pipe detail
must be supplied in the software for proper system management.
The graphic and tabular survey reports generated shall include the
following information:
a.
b.
c.
d.
e.
f.
g.
h.
i.
j.
k.
l.
m.
n.
o.
p.
q.
r.
s.

Pipe Diameter
Starting Manhole #
Ending Manhole #
Starting Manhole Depth
Ending Manhole depth
Direction of Survey
Pre-clean ( y/n)
Total Surveyed Length
Pipe Material
Pipe Section Length
Pipe Shape
Road Name
Address or Place Name
work Order #
Video Cassette #
Engineering Drawing #
Purpose of Survey
Pipe Age (year of construction)
Inspection or Survey Date

10.

The basic module software shall maintain a database of
underground pipe and manhole assets. The database(s) shall have
a structure similar to the one referencing pipe usage (i.e. sanitary
storm drainage, etc.) sections (i.e. projects, areas, or quadrants).
Surveys with a method of pipe segment numbering and a
chronological survey set-up numbering system.

11.

The software’s basic module database shall have the
means to sort in ascending and descending order according to date,
pipe segment, reference number, road name, manhole number(s),
observed footage, pipe materials, pipe diameters, work order
numbers, etc. A filtering system shall also be made available.
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12.

The basic module software shall also have search
capabilities in order to find information about past surveys located
in the database(s).

13.

A summary paragraph shall be made available for a
conclusive pipe segment assessment. A minimum of 15 summary
statements shall be quickly accessible stating the overall condition
of the pipe(s).

14.

The graphical reports shall print in color for quick
glance referencing of the defect category. The color-coding
scheme shall allow for quick reference as to the quality of service,
structural, hydraulic and constructional defects within a particular
survey.

15.

A scoring system incorporated in the software will
assist the user/management personnel in making proper assessment
of pipe conditions. Scoring is to be based upon defect severity
entered by the operator.

16.

An inspection “health check” feature shall be
incorporated to insure that the information has been correctly
entered. The health check allows for verification of essential
information to complete a survey. This feature can be
implemented individually or on a total section basis.

17.

A site sketch feature shall also be supplied so that a drawing or
sketch will indicate special details or locations about a particular
set-up site.

18.

The software shall also have the capability to import and export
survey results in a variety of industry standard formats.

BASIC MODULE (1) – SUMMARY REPORTING:
1.

Summary reports compiling data from multiple
inspections shall be available. Such reports shall
indicate individual survey results in tabular form and list
(sort) surveys based on a user defined description field.

2.

Defect report shall be programmable to list specific
defects observed with corresponding footage, starting
and ending manhole numbers, structural pipe defects
(i.e. cracks, offsets, defective laterals, collapsed pipe,
etc.) and service orientated defects (i.e. roots, grease
obstructions, infiltration etc.).
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3.

A drainage schedule report including starting and
ending manhole numbers and depths, pipe material,
total survey length and pipe diameter.

4.

The grading scores report shall summarize the manhole
numbers, pipe material, and diameter, and the grade scores for
each survey with totals.

5.

Service and structural aspect scoring reports are to list
the pipe segment, reference number, total observed
length, number of defects and total score with reference
to the condition of the total pipe, average of the pipe,
total defects and average of defects.

6.

Section summary reports are to be made available
so that all surveys within a section are listed showing
purpose of inspection, dates, work order numbers, manholes, road
names and total lengths.

END OF SECTION
02575
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SECTION 02580
PAVEMENT STRIPES AND MARKINGS

PART 1.00
1.01

GENERAL

DESCRIPTION:
This section consists of furnishing all labor, equipment, and material, and performing all
operation in connection with pavement striping and marking. Material and construction
shall be in conformance with requirements of the Department of Transportation, State of
Georgia Standard Specifications, construction of roads and bridges, latest edition
(DOTSS), and the manual on Uniform Traffic Control Devices, latest edition (MUTCD).
Reference is made to DOTSS Sections 652, 653, 654, 655, 656, 657 and 659 as required to
complete all required traffic striping \and markings.

1.02

QUALITY ASSURANCE:
A.

Qualifications of workmen:
1.
Provide at least one person who shall be thoroughly trained and
experienced in the skills required, who shall be completely familiar with the
design and application of the work described in this section, and who shall be
present at all times during progress of the work of this section and shall direct all
work performed under this section.
2.
For operation of the required equipment, use only personnel thoroughly
trained and experienced in the skills required.

B.

Codes and references standards:
Comply with all Federal, State and local laws, codes, regulations and standards.

PART 2.00 - PRODUCTS
2.01 THERMOPLASTIC TRAFFIC STRIPE:
Shall be used per GDOT requirements and shall comply with Section 653, Department
of Transportation, State of Georgia, Standard Specification. All crosswalks, stop bars,
5” double yellow centerlines, 10” white edge lines, 12” white lines, and 12” ‘NO
PARKING’ markings shall be thermoplastic.
2.02 TRAFFIC LINE PAINTS:
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Shall be used per GDOT requirements and shall comply with Section 870.03,
Department of Transportation, State of Georgia, Standard Specification. All parking
space striping shall be traffic paint.
PART 3.00 - EXECUTION
3.01

Thermoplastic traffic striping application shall be in accordance with plan requirements
and with Section 653 of the D.O.T.S.S.

3.02

Pavement markings, words, symbols and traffic stripes shall be applied in accordance
with plan requirements and Section 652 of the D.O.T.S.S. 3.3 Removal of pavement
markings shall be in accordance with Section 656 of the D.O.T.S.S.

END OF SECTION
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SECTION 02581
ADJUST EXISTING MANHOLES

PART 1.00 - GENERAL
1.01

1.02

DESCRIPTION:
1.01.1.

Work included in this Section shall include all labor, tools, equipment and
materials required for the adjustment of existing manholes, both storm and
sanitary.

1.01.2.

Related work described elsewhere:

1.01.2.1.

Subsurface conditions: Section 02010.

1.01.2.2

Asphaltic Concrete Paving: Section 02612

1.01.2.3

Concrete: Section 03300

QUALITY ASSURANCE:
1.02.1

All work shall be performed in a quality manner. Only qualified workmen
shall perform this task

PART 2.00 – PRODUCTS
2.01

GENERAL:

2.01.1

BRICK:
Best grade hard burned common or No. 2 paving. Shall not absorb more than 10% of
their weight in water when submerged 24 hours. Shall be regular and smooth faced.
Must be acceptable to the Engineer. All salmon, soft, arch or alluvial soil brick will be
rejected.

2.01.2

MORTAR:
Composed of one (1) part Portland Cement and three (3) parts sand conforming to the
following specification
2.01.2.1 - Portland Cement: conform to latest ASTM or Federal Specification.
2.01.2.2 - Sand: Clean, sharp and well graded, free from clay, loam, or organic matter:
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pass a ¼ inch screen.
2.01.2.3 - Water: Clean from vegetable, sewage or organic matter.
2.01.3. MANHOLES:
2.01.3.1. - Precast Manholes: The use of precast manhole sections is encouraged.
Precast sections shall conform to ASTM C-478 and design dimensions. Cones and
sections shall be substantially free from fractures, large or deep cracks, and surface
roughness. Slabs shall be sound and free from gravel pockets. All cones shall be of the
eccentric type. The Engineer may approve flat top section when use is appropriate.
2.01.3.2. - Masonry Manholes: Only solid clay brick of good quality meeting ASTM C32
grade MA shall be used. Mortar and grout shall be of Portland Cement Type I or III.
Workmanship shall be of good quality. Maximum corbel is three-fourths (3/4) inch per
course of brick.
2.01.3.3. - Steps: Manhole steps shall be of polypropylene covered steel rod, and
furnished and securely installed in accordance with the Plans.
2.01.3.4 - Cast Iron Frames and Covers: Castings shall conform to the requirements of
Grey iron castings, ASTM A48, and to the City of Albany Standard.
PART 3.00 - EXECUTION
3.01

GENERAL:

3.01.1. FAMILIARIZATION: Prior to all work of this section, become thoroughly familiar
with the site, the site conditions, and all portions of the work falling within this section.
3.01.2. MANHOLE ADJUSTMENT:
3.01.2.1
ZERO TO ONE FOOT ADJUSTMENT: When a manhole to be adjusted
is encountered and the barrel height including the casting is less than one foot the
manhole can be adjusted by using brick or concrete shims and placing the casting in a bed
of mortar or grout. Provide a concrete collar to within two (2) inches of the finished
surface. Construct the top of manholes flush with finish grade of the surface adjacent to
the manhole unless otherwise directed by the Engineer.
3.01.2.2
ADJUSTMENT WHEN GREATER THAN ONE FOOT: When a brick
manhole to be adjusted is encountered and the barrel height including the casting is
greater than one foot. The manhole shall be demolished to the depth of the corbel. A
uniform diameter brick manhole and standard corbel shall be reconstructed to the
required finished grade. Final adjustment may be made by using brick or concrete shims
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and placing the casting in a bed of mortar or grout. Provide a concrete collar to within
two (2) inches of the finished surface. Construct the top of manholes flush with finish
grade of the surface adjacent to the manhole unless otherwise directed by the Engineer.
3.01.2.3
When a precast manhole to be adjusted is encountered and the barrel height
including the casting is greater than one foot. The manhole shall be “taken down” to the
depth of the cone or flat top section. A standard riser section shall be installed and the
top section replaced. When approved by the Engineer, in lieu of a standard precast
section Brick may be used.
A uniform diameter brick manhole section shall be reconstructed to obtain the required
finished grade. Final adjustment may be made by using brick or concrete shims and
placing the casting in a bed of mortar or grout. Provide a concrete collar to within two
(2) inches of the finished surface. Construct the top of manholes flush with finish grade of
the surface adjacent to the manhole unless otherwise directed by
3.04

METHOD OF MEASUREMENT:

3.04.1

Manholes:
3.04.1.1

ZERO TO ONE FOOT ADJUSTMENT: Per each installed and accepted.

3.04.1.2

ADJUSTMENT GREATER THAN ONE FOOT: Per each installed and
accepted.

END OF SECTION
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SECTION 02612
ASPHALTIC CONCRETE PAVING

1.00 - GENERAL
1.01

DESCRIPTION:
A.

Work included:

Asphaltic concrete paving required for this work is indicated on the Drawings and
includes, but is not necessarily limited to:

1.02

1.

Streets.

2.

Driveways.

3.

Parking areas.

B.

Related work described elsewhere:

1.

Demolition, Clearing and Grubbing: Section

2.

Earthwork: Section 02200.

02100.

QUALITY ASSURANCE:
A.

Qualifications of workmen:

1.

Provide at least one person who shall be thoroughly trained and experienced in the skills
required, who shall be completely familiar with the design and application of the work
described in this section, and who shall be present at all times during progress of the work
of this section and shall direct all work performed under this section.

2.

For actual finishing of paved surfaces and operation of the required equipment, use only
personnel thoroughly trained and experienced in the skills required.
B.

Codes and references standards:

1.

Reference to standard specifications shall mean State Highway Department of Georgia
Standard Specifications, latest edition.

2.

Comply with all Federal, State and local laws, codes, regulations and standards.
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1.03

PRODUCT HANDLING:
A.

Protection:

Use all means necessary to protect pavement materials before, during, and after
installation and to protect the installed work and materials of all other trades.
B.

Replacements:

In the event of damage, immediately make all repairs and replacements necessary to the
approval of the Engineer and at no additional cost to the Owner.
C.

Dust control:

1.

Use all means necessary to prevent the spread of dust during performance of the work of
this section.

2.

Thoroughly moisten all surfaces as required to prevent dust being a nuisance to the
public, neighbors, and concurrent performance of other work on the job site.

1.04

JOB CONDITION:
A.

Traffic and services:

1.

Arrange work to cause a minimum of disturbance to normal pedestrian and vehicular
traffic.

2.

Provide adequate means of access to all public and private properties during all stages of
construction.

PART 2.00
2.01

- PRODUCTS

BASE:
Base shall conform to standard specifications and shall consist of either mixed-in-place
soil cement base, premixed soil cement base or graded aggregate base, unless otherwise
shown on the construction drawings. Where mixed-in-place or premixed soil cement
base is elected, cement content shall be of such amount as confirmed by an independent
testing laboratory to meet all requirements of the standard specifications, based on actual
material being mixed with the cement. In no case shall the cement content be less than
seven (7) percent cement by volume.

2.02

PRIME COAT:
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The prime coat shall be grade MC-70 as described in the Standard Specifications.
2.03

SURFACE TREATMENT:
Single surface treatment when required shall be in accordance with the Standard
Specifications and as shown on Construction Drawings.

2.04

TACK COAT:
The tack coat shall be as described in the Standard Specifications.

2.05

BITUMINOUS PLANT MIX:
A.

Mix design by Contractor:

1.

Design the mix in accordance with the referenced standards and for the proposed use.

2.

Secure the Engineer's approval of the mix design prior to start of paving operations.
B.

Standard mix design:

The bituminous plant mix shall be in accordance with Construction Drawings and the
Standard Specifications using asphaltic concrete type G or H applied at the average rate
of one-hundred ten (110) pounds per square yard for an approximate thickness of one (1)
inch.
C.

Leveling Course:

Where the existing surface is irregular, it shall be brought to the proper cross section and
grade by a leveling course with hot mix asphaltic concrete materials. Type "B" mix shall be the
specified leveling mix and shall be applied at a minimum rate of 220 LB/SY for an approximate
thickness of 2" - 3".
D.

Selection of mix design:

Mix design will be selected by the Contractor and approved by the Engineer as best suits
local conditions at the time of construction. Selection of mix design may be based on the
requirements of paragraph A above. Design the mix in accordance with all Plans,
Specifications and Construction Details.
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2.06

MATERIALS:
All materials shall conform to the applicable requirements of the Standard Specifications.

PART 3.00 - EXECUTION
3.01

SURFACE CONDITIONS:
A.

Inspection:

1.

Prior to all work of this section, carefully inspect the installed work of all other trades and
verify that all such work is complete to the point where this installation may properly
commence.

2.

Verify that pavement may be installed in strict accordance with the original design, all
pertinent codes and regulations, and all pertinent portions of the referenced standards.
B.

Discrepancies:

1.

In the event of discrepancy, immediately notify the Engineer.

2.

Do not proceed with installation in areas of discrepancy until all such discrepancies have
been fully resolved.

3.02

EQUIPMENT:
A.

Compacting equipment:

Equipment for compacting asphaltic concrete pavement shall be in accordance with the
Standard Specifications.

B.

Coating and mixing equipment:

All equipment for prime coating, tack coating, mixing soil cement base and other coating
or mixing operations shall be specifically designed for that purpose and shall be in
accordance with the Standard Specifications.
C.

Paving Equipment:
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All equipment for paving shall be spreading, self-propelled asphalt paving machines
capable of maintaining line, grade, and minimum surface course thickness specified and
shall be in accordance with the Standard Specifications.

3.03

BASE:
Construct base course in accordance with Construction Drawings and the Standard
Specifications. Obtain approval of base construction from the Engineer prior to
proceeding with surface treatment.

3.04

PRIME COAT:
Apply the prime at the rate of 0.10 to 0.20 gallons per square yard in accordance with the
Standard Specifications.

3.05

SURFACE TREATMENT:
When Construction Drawings indicate that a single surface treatment is required,
construct the single surface treatment in accordance with requirements of the Standard
Specifications.

3.06

TACK COAT:
Construct the tack coat in accordance with the Standard Specifications.

3.07

BITUMINOUS PLANT MIX SURFACE COURSE:
Construct the bituminous plant mix surface course in accordance with Construction
Drawings and the Standard Specifications.

3.08

FINISH TOLERANCES:

Finish all surfaces to the following tolerances:
A. Base course:
on the Drawings.

Plus 0.00 feet to minus 0.10 feet from line and grade shown

B. Asphaltic concrete Plus or minus 0.03 feet at any point from line and grade shown on
the Drawings, but in no case shall there be a depression that holds water deeper than oneeighth (1/8) inch.
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3.09

REMEDIAL MEASURES:
Upon direction of the Engineer, cut out and/or rework all surfaces and subgrade areas
which do not meet the requirements of this Section; perform all remedial measures at no
additional cost to the Owner.

3.10

METHOD OF MEASUREMENT:
Asphaltic concrete paving shall be measured along the surfaces actually paved.
END OF SECTION
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SECTION 02620
CURBS, GUTTERS, CONCRETE PAVING, AND SIDEWALK

PART 1.00 - GENERAL
1.01

DESCRIPTION:
A.

Work included:
Curbs, gutters, and concrete paving required for this work are indicated on the
Drawings and include, but are not necessarily limited to:

B.

1.02

1.

Concrete curbs and gutters.

2.

Concrete driveways.

3.

Concrete spandrels.

4.

Sidewalks

Related Work described elsewhere:
1.

Demolition, clearing and grubbing: Section 02100.

2.

Earthwork: Section 02200.

QUALITY ASSURANCE:
A.

Quality of workmen:
1.

Provide at least one person who shall be thoroughly trained and
experienced in the skills required, who shall be completely familiar with
the design and application of the work described for this section, and who
shall be present at all times during progress of the work of this section and
shall direct all work performed under this section.

2.

For actual finishing of surfaces and operation of the required equipment,
use only personnel thoroughly trained and experienced in the skills
required.
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B.

1.03

Codes and reference standards:
1.

Reference to Standard Specifications within this Section shall mean State
Highway Department of Georgia Standard Specifications, latest edition.

2.

Comply with all Federal, State, and local laws, codes, regulations, and
standards.

PRODUCT HANDLING:
A.

Protection:
Use all means necessary to protect materials before, during, and after installation
and to protect the installed work and materials of all other trades.

B.

Replacements:
In the event of damage, immediately make all repairs and replacements necessary
to the approval of the Engineer and at no additional cost to the Owner.

1.04

JOB CONDITIONS:
A.

Scheduling:
The Engineer reserves the right to direct the order of the work as may be in the
best interest of the Owner or the general public.

B.

Traffic and services:
1.

Arrange work to cause a minimum of disturbance to normal pedestrian and
vehicular traffic.

2.

Provide adequate means of access to all public and private properties
during all stages of construction.
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PART 2.00 - PRODUCTS
2.01

MATERIALS:
Materials shall conform with the applicable requirements of the Standard Specifications.

2.02

CONCRETE:
Use only concrete equal or exceeding requirements for Class "B" concrete and having a
minimum compressive strength of three thousand (3000) pounds per square inch at
twenty eight (28) days unless otherwise specified or shown on the Plans.

PART 3.00 - EXECUTION
3.01

SUBGRADE PREPARATION:
A.

Shape subgrade to line and grade shown on the Plans.

B.Compact the top six (6) inches on the subgrade to ninety-five (95) percent as
determined by the Standard Proctor method of testing compaction.
C.
3.02

3.03

Conform to all requirements of Section 02200 - Earthwork.

PROPORTIONING OF CONCRETE:
A.

Proportion concrete by weight as approved by the Engineer.

B.

Place not less than six (6) shovels of sand and not more than five (5) gallons of
water per bag of cement for each cubic yard of concrete.

C.

The slump of the concrete shall not be greater than four (4) inches.

D

Provide the necessary labor and equipment for measuring slump.

BATCHING AND MIXING CONCRETE:
Mix concrete until the mass is homogeneous in consistency and color and in no case for
less than one and one-half (1- 1/2) minutes after all ingredients are in the mixer.

3.04

READY-MIXED CONCRETE:
A.

Ready-mixed concrete shall be plant mixed or truck mixed.

B.

Concrete delivered at an atmospheric temperature lower than forty (40) degrees F.
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shall have a temperature of not less than sixty (60) degrees F.
C.

3.05

3.06

Deposit concrete in its final position within one (1) hour after the cement has been
brought into contact with the aggregate and water.

PLACING CONCRETE:
A.

Place concrete on a firm and even surface which is free of water.

B.

Handle concrete in a continuous manner from the mixer or transport vehicle to the
place of final deposit.

C.

Do not use concrete that has attained its initial set or where the cement has been in
contact with the aggregate and water for more than one (1) hour.

COMBINATION CURB AND GUTTER:
A.

Construct combination curb and gutter in sections having a uniform length of ten
(10) feet except where necessary for closures in which case no section shall be
less than four (4) feet.

B.

Remove existing curb and gutter to the next joint beyond the juncture when new
curb and gutter is to join existing curb and gutter.

C.

Place one-half (1/2) inch thick preformed bituminous expansion joints in the curb
and gutter at intervals not exceeding one hundred (100) feet, at the end of returns
and at points where the new curb and gutter abuts other concrete structures.

D.

Trim any expansion material protruding after the concrete is finished as required
to eliminate the protrusion. Maximum allowable crack is one-sixth (1/6) inch.
No patching of C & A will be allowed without approval of the Engineer.

3.07 SIDEWALK:
A.

Forms may be made of wood or metal and shall be of nominal dimensions. All
forms shall be straight and oiled prior to use and are subject to approval by the
engineer. Divider plates and templates shall be of metal.

B.

Sidewalk thickness shall be 4 inches (+/- 1/2 inch)
thick. Overlay pours will not be permitted.

C.
After placing and compacting the concrete, it shall be struck off and given a
floated surface finish. Use an edging tool on all edges and along expansion joints unless
chamfers are required by the plans. Sidewalk surfaces shall be marked off in blocks with suitable
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grooving tools when required by the plans or the engineer. The final finish, when so indicated on
the plans, shall be made by stiff bristle brooming. Test the surface with a ten (10) foot straight
edge laid parallel to the centerline. Eliminate any irregularities in excess of 1/4 inch in 10 feet
while the concrete is still plastic. Concrete sidewalk that is constructed as a wheel chair ramp
shall have a roughened or textured finish.
3.08 FINISHING CONCRETE:

3.09

3.10

A.

Keep concrete moist as necessary for proper curing for a period of not less than
three (3) days after placement, and protect it from damage.

B.

As an alternate, concrete may be cured with a membrane curing compound
AASHTO designation M 148, Type II, in accordance with Georgia Department of
Transportation Specifications.

C.

Notify Engineer of method of curing used.

TESTS:
A.

Take one compressive test cylinder from each eight (8) cubic yards of concrete
and have delivered to the testing laboratory designated by the Engineer for
compression testing at twenty eight (28) days.

B.

The Engineer shall have the discretion to waive the requirement for test cylinders
if he is satisfied that the concrete will meet the minimum compressive strength
requirements. If the Engineer elects to waive this requirement, however, it in no
way relieves the Contractor of his responsibility for meeting minimum
compressive strength requirements.

METHOD OF MEASUREMENT:
Measurement shall be made for only items listed in the Bid Schedule, other items of work
associated with the completeness of the Bid Item shall be incidental and uncluded in the
item listed in the proposal
A.

Curb and gutter:
Measure curb and gutter along the gutter line.

B.

Concrete pavement:
Measure concrete pavement parallel the surface in squarer yards

C.

Spandrels, drives and flat work:
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Measure concrete spandrels per square yard basis. Measure flat work per square
yard basis. Measure drives per each basis plus per foot additional width or as
outlined in the Proposal and Standard Drawings.
D.

Sidewalk:
Measure sidewalk in square yards of the specified thickness, in place and
accepted. The length will be measured along the centerline of complete in place
sidewalk. The width shall be that width specified on the plans and verified in the
field.

E.

Handicapped Ramps:
Measure per each as listed in the proposal.

END OF SECTION
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SECTION 02621
CONCRETE PAVING

PART 1.00 - GENERAL
1.01

DESCRIPTION:
A.

Work included:
Concrete paving required for this work is indicated on the Drawings,

B.

1.02

Related Work described elsewhere:
1.

Subsurface Conditions: Section 02010.

2.

Earthwork: Section 02200.

QUALITY ASSURANCE:
A.

B.

Quality of workmen:
1.

Provide at least one person who shall be thoroughly trained and
experienced in the skills required, who shall be completely familiar with
the design and application of the work described for this section, and who
shall be present at all times during progress of the work of this section and
shall direct all work performed under this section.

2.

For actual finishing of surfaces and operation of the required equipment,
use only personnel thoroughly trained and experienced in the skills
required.

Codes and reference standards:
1.

Reference to Standard Specifications within this Section shall mean State
Highway Department of Georgia Standard Specifications, latest edition.

2.

Comply with all Federal, State, and local laws, codes, regulations, and
standards.
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1.03

PRODUCT HANDLING:
A.

Protection:
Use all means necessary to protect materials before, during, and after installation
and to protect the installed work and materials of all other trades.

B.

Replacements:
In the event of damage, immediately make all repairs and replacements necessary
to the approval of the Engineer and at no additional cost to the Owner.

1.04

JOB CONDITIONS:
The Engineer reserves the right to direct the order of the work as may be in the
best interest of the Owner or the general public.

PART 2.00 - PRODUCTS
2.01

MATERIALS:
Materials shall conform to the applicable requirements of the Standard Specifications.

2.02

CONCRETE:
Use only concrete equal or exceeding requirements for Class "B" concrete and having a
minimum compressive strength of three thousand (3000) pounds per square inch at
twenty eight (28) days unless otherwise specified or shown on the Plans.

PART 3.00 - EXECUTION
3.01

SUBGRADE PREPARATION:
A.

Shape sub-grade to line and grade shown on the Plans.

B.

Compact the top six (6) inches on the sub-grade to ninety-five (95) percent as
determined by the Standard Proctor method of testing compaction.
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3.02

3.04

3.05

3.06

PROPORTIONING OF CONCRETE:
A.

Proportion concrete by weight as approved by the Engineer.

B.

The slump of the concrete shall not be greater than four (4) inches.

C.

Provide the necessary labor and equipment for measuring slump.

READY-MIXED CONCRETE:
A.

Ready-mixed concrete shall be plant mixed or truck mixed.

B.

Concrete delivered at an atmospheric temperature lower than forty (40) degrees F.
shall have a temperature of not less than sixty (60) degrees F.

C.

Deposit concrete in its final position within one (1) hour after the cement has been
brought into contact with the aggregate and water.

PLACING CONCRETE:
A.

Place concrete on a firm and even surface which is free of water.

B.

Handle concrete in a continuous manner from the mixer or transport vehicle to the
place of final deposit.

C.

Do not use concrete that has attained its initial set or where the cement has been in
contact with the aggregate and water for more than one (1) hour.

PAVEMENT:
A.

Forms may be made of wood or metal and shall be of nominal dimensions. All
forms shall be straight and oiled prior to use and are subject to approval by the
engineer. Divider plates and templates shall be of metal.

B.

Basketball court shall have a thickness of 6 inches (+/- 1/2 inch)
Overlay pours will not be permitted.
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C.

3.07

3.08

3.10

After placing and compaction the concrete, it shall be struck off and given a
floated surface finish. Use an edging tool on all edges and along expansion joints
unless chamfers are required by the plans. Concrete pavement surfaces shall be
marked off in blocks with suitable grooving tools when required by the plans or
the engineer. The final finish, when so indicated on the plans, shall be made by
stiff bristle broom. Test the surface with a ten (10) foot straight edge laid parallel
to the centerline. Eliminate any irregularities in excess of 1/4 inch in 10 feet
while the concrete is still plastic. Concrete pavement that is constructed as a
wheel chair ramp shall have a roughened or textured finish.

FINISHING CONCRETE:
A.

Keep concrete moist as necessary for proper curing for a period of not less than
three (3) days after placement, and protect it from damage.

B.

As an alternate, concrete may be cured with a membrane curing compound
AASHTO designation M 148, Type II, in accordance with Georgia Department of
Transportation Specifications.

C.

Notify Engineer of method of curing used.

TESTS:
A.

Take one compressive test cylinder from each eight (8) cubic yards of concrete
and have delivered to the testing laboratory designated by the Engineer for
compression testing at twenty eight (28) days.

B.

The Engineer shall have the discretion to waive the requirement for test cylinders
if he is satisfied that the concrete will meet the minimum compressive strength
requirements. If the Engineer elects to waive this requirement, however, it in no
way relieves the Contractor of his responsibility for meeting minimum
compressive strength requirements.

METHOD OF MEASUREMENT AND PAYMENT:
The price requested for this proposal is Lump Sum for all work indicated on the drawing,
no measurement will be made and payment shall be made in the amount of the bid price

END OF SECTION
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SECTION 02720
GRADED AGGREGATE BASE COURSE

1.00

GENERAL

1.01

DESCRIPTION:
1. This work includes constructing a base, sub-base or shoulder course composed of
mineral aggregates. Construct according to these Specifications and to the lines,
grades, thickness, and typical cross-sections shown on the Plans or established by the
Engineer. The work shall be performed in accordance with STANDARD
SPECIFICATIONS, CONSTRUCTION OF ROADS AND BRIDGES, latest edition as
published by the State of Georgia, Department of Transportation. Reference is made
to Sections 300, 412, 815, 821, and 823 as required to complete installation of the
graded aggregate base construction. The Work shall be performed in accordance with
these Specifications and Plans.

1.02

QUALITY ASSURANCE
1. Qualifications of workmen
1.

2.

Provide at least one person who shall be thoroughly trained and experienced in
the skills required, who shall be completely familiar with the design and
application of the work described in this section, and who shall be present at all
times during progress of the work of this section and shall direct all work
performed under this section.
For operation of the required equipment, use only personnel thoroughly trained
and experienced in the skills required.

B. Codes and references standards
1.
2.00

PRODUCTS AND MATERIALS
1.

3.00

Comply with all Federal, State and local laws, codes, regulations and standards.

Furnish in accordance with the Referenced Specifications, Sections 412, 815, 821,
and 823,

EXECUTION
1. The work shall be performed in accordance with the Referenced Specification,
Section 300,
END OF SECTION

SECTION 02800
TOPSOILING AND GRASSING

PART 1.00 - GENERAL
1.01

DESCRIPTION:
A.

Work included:
Topsoiling and grassing is required for this work, in general, includes the grassing
and spreading of topsoil on all shoulders and slopes of all roads, canals, easements
and on all yards where disturbed by the construction operation.

B.

Related Work described elsewhere:
Earthwork: Section 02200.

1.02

QUALITY ASSURANCE:
Provide at least one person who shall be present at all times during execution of this
portion of the work and who shall be thoroughly familiar with the type of materials being
installed and the best methods for their installation and who shall direct all work
performed under this Section.

1.03

SUBMITTALS:
A.

Materials list:
Within thirty-five (35) days after award of Contract, and before any planting
materials are delivered to the job site, submit to the Engineer a complete list of all
plants, grass seed, grass sprigs and other items proposed to be installed.

B.

Certificates:
1.

All certificates required by law shall accompany shipments.

2.

Upon completion of the installation, deliver all certificates to the
Engineer.
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PART 2.00 - PRODUCTS
2.01

FERTILIZER:
A.

General:
All fertilizer shall be a commercial balanced fertilizer as approved by the Engineer
and delivered to the site in bags labeled with the manufacturer's guaranteed
analysis.

B.

Special protection:
If stored at the site, protect fertilizer from the elements at all times.

2.02

GRASSING:
Grassing shall conform to the most recent requirements of the Department of
Transportation, State of Georgia Standard Specifications, Section 700 with the following
exceptions. No Bahaia grass will be permitted on City rights-of-way or other City owned
property. Care shall be taken to match existing materials in developed areas.

PART 3.00 - EXECUTION
3.01

SURFACE CONDITIONS:
A.

B.

Inspection:
1.

Prior to all work of this Section, carefully inspect the installed work of all
other trades and verify that all such work is complete to the point where
this installation may properly commence.

2.

Verify that topsoiling and grassing may be completed in accordance with
the original design and the referenced Standards.

Discrepancies:
1.

In the event of discrepancy, immediately notify the Engineer.

2.

Do not proceed with installation in areas of discrepancy until all such
discrepancies have been fully resolved.
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3.02

SPREADING OF TOP SOIL:
A.

Finish grading:
All finish grading will be performed under related section of these Specifications
to the tolerance described therein.

B.

Fine grading:
Upon completion of finish grading, perform all fine grading required using top
soil obtained from the site.

3.03

GRASSING AND FERTILIZING:
Comply with the most recent requirements of the Department of Transportation of the
State of Georgia.

PART 4.00 MEASUREMENT AND PAYMENT
A.

Measurements shall be made in standard units as listed in the proposal. Only
items listed in the proposal shall be measured for payment.

B.

Payment shall be made at the unit price bid only for specific items listed in the
proposal or bid schedule.

END OF SECTION
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SECTION 03300
CONCRETE

PART 1.00 - GENERAL
1.01

REFERENCE STANDARD: American Concrete Institute Standard No. 301-89 is
incorporated in its entirety with modifications, exclusion and/or supplements noted
hereinafter

1.02

SUBMITTALS
A.

Six (6) copies of the shop drawings shall be submitted to the Engineer for review.
The Engineer will review and return three (3) copies of the shop drawings of the
Contractor.

B.

Checking: The Contractor shall require that the material supplier submit a signed,
written statement in conjunction with the shop drawing submittal, that the
drawings have been checked for compliance with the contract requirements. Such
checking shall include but not be limited to size, slope, length, quantity and
location. This checking shall have been performed by a person or persons
regularly engaged in drawing review, and shall not be the person or persons who
prepared the drawing.
The Contractor shall also comply with the above paragraph.

1.03

MILL TEST REPORTS: Mill Test Reports for cement and reinforcing steel shall be
furnished by the Contractor.

1.04

CONCRETE MIX DESIGN: Submit copies of mix design for Engineer's approval.

PART 2.00 MATERIALS
2.01

REINFORCING STEEL: All reinforcing steel shall have a yield strength of sixty
thousand (60,000) psi.

2.02

LIQUID FLOOR HARDENER: Liquid floor hardeners used shall be Davision
Chemicals Concrete Hardener, Euclid Chemical Company's Wuco, W.R. Grace and
Company's Hornolith, or Sonneborn Building Products Lapidolith.

2.03

MIX DESIGN: Mix Designs and test reports shall be submitted for approval, at no added
cost to Owner.
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2.04

A.

Type: Ultimate Strength.

B:

Strength: Three thousand (3000) psi @ twenty eight (28) days and of normal
weight (145pcf).

C.

Durability: Concrete exposed to weather shall contain an air-entraining agent.

D.

Calcium Chloride will not be permitted without Engineer's approval.

E.

Slump: All concrete shall have a slump of five (5) inches or less. Concrete
requiring vibration shall have a maximum slump of four (4) inches.

FORMWORK: Earth cuts maybe used as forms for footings only where sides of cut will
stand without danger of caving.
A.

Forms may be three-fourths (3/4) inch (min.) form plywood, steel or approved
equal.

B.

Form oil shall be non-staining mineral oil.

C.

Form Ties shall leave no metal within one and one-half (1-1/2) inches of exposed
surfaces. No spreader cone or device which will leave a depression of more than
one-eighth (1/8) inch in the exposed surface will be allowed.

PART 3.00 EXECUTION
3.01 WORKMANSHIP:
A.

Formed surfaces which are exposed to view in finished work are designated as
architectural concrete, with grout cleaned finish.

B.

Flatwork: Any floor slab whose out-of-plane dimension exceeds Class B
tolerance of one-fourth (1/4) inch in ten (10) feet shall be ground to fit them.

C.

Finishes: Outside steps and landing shall be trowelled smooth, and then broomed
carefully in the direction of slope.

D.

Watertightness: All Concrete is designed to be water tight. Extra care shall be
used in patching all defects and holes from embedded items such as tie rods.
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3.02 TESTING: The Owner will select a prequalified testing laboratory. The Owner wil pay
directly to laboratory the cost of testing services, except extra cost occasioned by failure
of material or concrete to meet Specification requirements, extra costs shall be borne in
their entirety by the Contractor.

3.03

A.

One extra cylinder per test shall be made and broken at seven (7) days solely for
advance information.

B.

Watertightness: A test for water tightness may be required at any time. When
evidence of defective construction exists. Both wet and dry wells are designed to
be watertight. A maximum loss of water in a twentyfour (24) hour period will be
one-fourth (1/4) inch of depth when the structure is filled with water.

PLACING:
A.

All Concrete shall be vibrated and all walls shall be poured with a maximum lift
of two (2) feet.

B.

Concrete shall not be placed under water nor shall it be subject to the action of
moving water prior to setting.

PART 4.00

MEASUREMENT AND PAYMENT

A.

Measurements shall be made in standard units for items listed in the proposal.

B.

Payment shall be made for specific pay items as listed in the proposal.
1.

Curb and gutter shall be paid for at the unit price bid per linear foot
installed.

2.

Driveway aprons shall be paid for at the unit price bid per square yard
installed.
END OF SECTION
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TECHNICAL SPECIFICATIONS
DIVISION 13- SPECIAL CONSTRUCTION

SECTION 13550
TRANSPORTATION CONTROL

PART 1.00

GENERAL

DESCRIPTION:
This section consists of furnishing all labor, equipment, and material, and performing all
operation in connection with traffic signals, poles, support, wiring, and other associated
traffic control equipment. Material and construction shall be in conformance with
requirements of the Department of Transportation, State of Georgia Standard
Specifications, construction of roads and bridges, latest edition (DOTSS), and the manual
on Uniform Traffic Control Devices, latest edition (MUTCD).
Reference is made to DOTSS Sections 636, 638, 639, 647, 680, 681, and 682 as required
to complete all required transportation and traffic control construction. Materials,
products, and execution and installation shall conform to the DOTSS.
Copies of these DOTSS Sections are included for convenience. The Contractor is
responsible for obtaining the current editions of these Sections.
END OF SECTION
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13551 - Internally Illuminated LED Street Name Signs

________________________________________________________________________
This specification is for the Internally Illuminated LED Street Name Sign – for singlesided Rigid mounted signs, double sided under hang signs, as well as single and doublesided span wire mounted signs.
1.0 Mechanical Specifications
The outer dimensions of the sign assembly shall be standard nominal heights of 15, 18,
20, 22, 24, 28, and 30 inches, and standard nominal widths of 4, 5, 6, 7, 8, 9, or 10 feet.
The Sign’s length shall also be fabricated to allow for 6” inch interval length increments
to best fit the Sign’s legend.
The maximum thickness of the sign shall be 1.60 inches, as measured front-to-back, to
include the end cap. End caps shall be used to secure both ends of the signs and all
internal components, and each end cap shall be fabricated using a single sheet of 0.090”
thick Type 5052-H32 grade aluminum.
The maximum weight of each sign shall be determined by the total width and height of
the sign’s outside finished dimensions. Individual sign weights, including their outside
finished edges, shall be calculated as NOT TO EXCEED (NTE):
4’ x 18”: NTE 38 lbs
6’ x 18”: NTE 50 lbs
8’ x 18”: NTE 65 lbs
4’ x 24”: NTE 45 lbs
6’ x 24”: NTE 63 lbs
8’ x 24”: NTE 79 lbs
8’ x 30”: NTE 90 lbs
8.5’ x 30”: NTE 95 lbs
9’ x 30”: NTE 100 lbs
The long edges of the sign shall be made from a single section of 6000 series aluminum
extrusion. The ends caps shall be made from a single section of aluminum and shall be
affixed to the frame with stainless steel screws. The power supply shall be mounted
internally in one of the end caps. The non-electrical end cap shall be removable to enable
replacing panels and components.
The sign shall have a front panel that is UV, weather, abrasion and impact resistant. The
sign shall have a three-millimeter (3 mm) thick acrylic front panel that is UV, weather,
abrasion, and impact resistant. The front panel shall be easy to replace for City of Albany
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Traffic Engineering by simply removing the end caps.
The City of Albany has approved and uses only 3M 1177 Electrocut GREEN film for the
sign faces, paired with white letters.
When logos are incorporated into the manufacture of the a street name sign, the
manufacture of the sign face must provide a paper, to scale, color copy of each the sign
face prior to construction for approval by the City of Albany.
The sign enclosure shall be supplied with stainless steel, countersunk, hexagon-bit flushmounted screws. Screw heads and assembly hardware that extends beyond any exterior
plane of the sign’s enclosure will not be considered approved for use.
2.0 Exterior Finish
All exterior surfaces of the sign assembly shall be powder-coat painted in accordance with
Military Standard MIL-C-24712. Finish will meet the requirements of ASTM D3359, ASTM
D3363, and ASTM D552.
The sign enclosure shall have a weatherproof design that ensures water does not reach
internal components, and shall be able to do so in its design, without the use of silicone.
Signs with visible silicone on the outside of the sign enclosure will be rejected.
3.0 Mounting System (Rigid Back Brace Mounting)
The Sign must be supplied with rigid back brace mounting brackets on two positions on
the back of the sign. The rigid back brace mounting brackets will be powder-coat painted
to an exact match of the sign extrusions, and shall be in accordance with Military Standard
MIL-C-24712. Finish will meet the requirements of ASTM D3359, ASTM D3363, and ASTM
D552. The rigid back brace mounting brackets used to affix the sign to the mast arm pole
shall not extend more than 3/16” inch above the top horizontal surface, and the opposite
end of that same bracket shall not extend more than 3/16” inch below the bottom
horizontal surface of the sign, as viewed from the front. Approved brackets, such as Pelco
AS-3004 or AS-3009 shall be used for this installation.
3.0.1 Underhang Mounting Configuration (includes span wire mounts)
The Sign must be supplied with two underhang mounting brackets on the top
extrusion of the sign. The underhang mounting brackets will be powder-coat
painted to an exact match of the sign extrusions, and shall be in accordance with
Military Standard MIL-C-24712. Finish will meet the requirements of ASTM
D3359, ASTM D3363, and ASTM D552. The underhang mounting brackets will be
designed to connect to approved underhang hardware, such as Pelco SE-5146 or
Pelco SE-5015 shall be used for this installation.
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4.0 Environmental Specifications
The sign shall be designed and constructed to withstand 241 Km/h (150 mph) wind loads
in conformance with the requirements of the AASHTO publication, "Standard
Specifications for Structural Supports of Highway Signs, Luminaries and Traffic Signals,"
4th Edition 2001.
The sign and power supply should be able to withstand and operate at temperature
extremes of -22 deg F to +140 deg F.
Signs shall be tested and certified for the following environmental conditions:
Exclusion of Water Test
Strain Relief Test
Temperature Test
Dielectric Voltage-Withstand Test.
A representative sample of the product shall be tested in accordance with the Standards
for Electric Signs (UL 48).
5.0 Luminance & LED Electrical Requirements
The entire surface of the sign panel must be evenly illuminated with a minimum average
brightness reading at the letters of 580 Lux and a variation of no more than 15% for any
reading from the average (minimum of 50 readings). Each background reading measured
must not vary by more than 10% (minimum of 50 readings) from the average of the
background brightness readings. The light transmission factor of the sign panel must
provide a letter to background ratio of a minimum of 4:1.
The light source for the sign shall be LEDs (light emitting diodes). LEDs shall be mounted
along both the top and bottom edges of the sign, and T8-style LED Tubes will not be
approved for use as the source of illumination. The LEDs shall evenly illuminate a light
panel that is the same dimensions of the sign face. The LEDs shall be rated to operate at
no less than 70% of their initial brightness for 60,000 hours. A minimum of four LEDs per
square foot shall be used.
The electrical requirements for the sign’s LEDs are as follows:
•
•
•
•
•

Input Voltage of 120V
Output Voltage of 2.8 ~ 2.40V
Output Current of 1.4 Amps
Max THD of 20%
Surge protection of 2.0 KV
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•
•
•

An IP Rating of IP66
Input Frequency of 50/60Hz
RoHS Compliant

6.0 Energy Requirements
The average power consumption of the sign shall not exceed:
4ft = 30 Watts
6ft = 48 Watts
8ft = 55 Watts
7.0 Quality Assurance
Manufacturer shall have a demonstrable Quality Assurance Program in place, with proof
of regular re-certification by an independent auditing agency. Reports shall be made
available upon request.
9.0 Electrical Standards
The Sign shall be listed and approved to UL 48 Standards by a Nationally Recognized
Testing Laboratory. The outside of the sign shall be marked with a certification mark for
Electric Signs UL 48.
10.0 Product Guarantee
Sign must be guaranteed for a minimum of five years.
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Section 636—Highway Signs
636.1 General Description
This work includes fabricating and installing highway signs according to the details on the Plans and the Manual on Uniform
Traffic Control Devices.
636.1.01 Definitions
General Provisions 101 through 150.
636.1.02 Related References
A. Standard Specifications
Section 500—Concrete Structures
Section 830—Portland Cement
Section 855—Steel Pile
Section 870—Paint
Section 910—Sign Fabrication
Section 911—Sign Posts
Section 912—Sign Blanks and Panels
Section 913—Reflectorizing Materials
Section 914—Sign Paint
Section 915—Mast Arm Assemblies
Section 916—Delineators
Section 917—Reflective and Nonreflective Characters
B. Referenced Documents
Manual on Uniform Traffic Control Devices
636.1.03 Submittals
Before fabricating overhead panel type signs, submit to the Engineer the Shop Drawings to approve the sign bracing and
method of attaching to sign supports.
Before driving piles, furnish a list of proposed pile lengths to the Engineer.

636.2 Materials
Ensure that materials meet the requirements of the following Specifications:
Material
Sign Fabrication and Accessories

Section
910

Steel Sign Posts and Bolts (Drive Type)

911.2.01

Galvanized Steel Structural Shape Posts

911.2.02

Delineator Posts
Galvanized Steel

911.2.04.A.4
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Section 636—Highway Signs
Material

Section

Aluminum “U” Flange

911.2.04.A.5

Wood

911.2.04.A.6

Flexible

911.2.04.A.7

Aluminum Sign Blanks

912.2.01

Extruded Aluminum Sign Panels

912.2.02

Reflective Sheeting

913.2.01

Silk Screen Lettering Paint

914.2.01

Steel Posts and Arms for Mast Arm Assembly

915.2.01

Guy Wires for Mast Arm Assembly

915.2.02

Center Mount Reflector

916.2.01

Demountable Characters with Reflective Sheeting

917.2.01

Fittings, bolts, nuts, washers, clips, molding, etc., for panel signs shall conform to the requirements shown on the Plans.
Class A Concrete Footings for Signs

500

Piling

855.2.03

Portland Cement

830.2.01

Sign Paint, Enamel

870.2.03

636.2.01 Delivery, Storage, and Handling
General Provisions 101 through 150.

636.3 Construction Requirements
636.3.01 Personnel
General Provisions 101 through 150.
636.3.02 Equipment
General Provisions 101 through 150.
636.3.03 Preparation
General Provisions 101 through 150.
636.3.04 Fabrication
General Provisions 101 through 150.
636.3.05 Construction
A. Finished Signs
Ensure that the finished signs are clear cut and that the lines of letters and details are true, regular, and free of waviness,
unevenness, furry edges or lines, scaling, cracking, blistering, pitting, dents, or blemishes.
Only one type of demountable characters (letters, numerals, symbols, and borders) is permitted on special roadside signs
on each Project.
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Section 636—Highway Signs
B. Erecting the Signs
1.

Drive Type Posts
Drive type posts may be driven in place or placed in prepared holes.
a.

Use driven posts only in firm and stable soil. If the soil is sandy or unstable, place each drive type post in a
prepared dry hole of at least a 4 in (100 mm) diameter.

b.

When placing posts in prepared holes:
1) Backfill the holes with a mixture of damp, clean friable soil and 8 percent by volume Portland cement.
2) Thoroughly tamp the mixture in place around the posts.

c.

Erect posts vertically as deep and at an angle to the roadway as shown on the Plans or as directed.

d.

Do not penetrate posts in the coastal plain region less than 4 ft (1.2 m) or 3 ft (1 m) for posts in the Piedmont
and the Valley and Ridge Regions when no guard rail is present.
When erecting signs behind a guard rail, penetrate at least 3 ft (1 m) for posts 14 ft (4.2 m) or less long, or 4 ft
(1.2 m) for posts over 14 ft (4.2 m) long.

2.

Single-Plate Signs
Erect single-plate signs 9 ft² (0.84 m²) or less on one drive-type post unless otherwise specified on the Plans.
Erect single-plate signs greater than 9 ft² (0.84 m²) on two drive-type posts.
Leave enough distance between the two posts to fit the mounting holes in the sign plate.

3.

4.

5.

Steel Posts for Mast Arm Assemblies
a.

Erect steel posts for mast arm assemblies in a concrete foundation according to the Plans. Erect at the place,
height, and angle to the roadway specified.

b.

After curing the concrete foundation for at least 24 hours, securely fasten the specified signs into place on the
mast arm.

Ground-Mounted Panel-Type Signs
a.

Erect the supporting members of ground-mounted panel-type signs where shown on the Plans or as directed by
the Engineer at the specified angle to the roadway.

b.

Securely fasten the panels into place.

Milepost Signs
Erect milepost signs including posts as specified on the Plans.

6.

Delineator Posts
Use delineator posts made of galvanized steel, aluminum, or an alloy that conforms to the requirements of
Subsection 911.2.04.A.4 or 911.2.04.A.5.

7.

a.

Erect the posts where shown on the Plans.

b.

Mount reflectors for galvanized steel or aluminum posts on the flange side of the post.

c.

When signs are attached to supports, torque the bolts to at least 20 ft-lbs (27 N•m).

Overhead Panel-Type Signs
Erect overhead panel type signs on sign supports where shown on the Plans or as directed by the Engineer.
a.

Ensure that the bottom of the sign is 18 in (450 mm) above the top of the lighting fixture.

b.

Ensure that the sign has ample bracing for mounting the sign support so that each sign can withstand 1 in (25
mm) of ice accumulated on the entire sign and wind pressures shown on the Plans.

c.

Ensure that the top of each sign is three degrees off perpendicular from the bottom of the sign. Use the
three-degree slant to lean the sign toward the approaching traffic.
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Section 636—Highway Signs
C. Foundations (for Special Roadside Signs)
Do not disturb the natural ground adjacent to a foundation more than necessary to construct the footing.
1.

Excavate for the footings to the lines and elevations shown on the Plans or established by the Engineer. Do not
disturb or loosen the foundation below these elevations.

2.

Use forms of the necessary shape and dimensions to construct the footings to the lines and elevations shown on the
Plans.

3.

Cure the concrete foundations, constructed in conformance with Section 500 and the Plan details, at least 7 days
before erecting the sign.

4.

Ensure that the minimum lengths of steel H piling used in the foundations of ground-mounting signs are accepted
and meet the Plan penetration requirements.
The Plan quantity of steel H piling is shown for estimating purposes only; determine and provide the necessary
lengths of piles.

5.

Before driving the piles, furnish a list of proposed pile lengths to the Engineer.
a.

Use full-length piles or built-up piles with a maximum of two splices that are made in the presence of the
Engineer.

b.

Furnish satisfactory identification for all piles or portions thereof.

6.

When rock prevents the penetration required on the Plans, construct according to the notes and details shown on the
Plans.

7.

The minimum energy ratings required by Section 520 for pile hammers will be waived for constructing groundmounted sign supports. Jetting is not permitted.

8.

Place required backfilling in layers no greater than 6 in (150 mm) thick and thoroughly compact it to the
approximate density of the undisturbed soil in the area.

D. Sign Panels
Use extruded, panel-type aluminum. Ensure that the sign type used meets the requirements of Subsection 912.2.02.
E. Legends and Borders
Place legends and borders according to Subsection 917.2.01, “Demountable Characters”, with Type VI reflective
sheeting.
636.3.06 Quality Acceptance
General Provisions 101 through 150.
636.3.07 Contractor Warranty and Maintenance
General Provisions 101 through 150.

636.4 Measurement
A. Type-1 or Type-2 Highway Signs
Type 1 or Type 2 highway signs with reflective sheeting of Type III, IV, or VI as specified on the Plans to be paid for are
measured for payment by the actual number of square feet (meters) and fraction thereof of sign type and sheeting
specified. The measurement includes providing the message and furnishing and placing signs complete and accepted.
The Plan quantity will be the pay quantity.
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Section 636—Highway Signs
B. Extruded Aluminum Panels
Extruded aluminum panels to be paid for are the number of square feet (meters) or portion of square feet (meters)
furnished, including legend components, border material, fittings, nuts, washers, clamps, molding, etc., furnished,
erected, completed, and accepted.
C. Galvanized Steel Posts
Galvanized steel posts, types 1, 2, 3, 4, 5, 6, 7, or 8 to be paid for are the actual number of linear feet (meters) and
fraction thereof of the type specified, furnished, erected, completed, and accepted.
Galvanized steel to be paid for is the number of pounds (kilograms) furnished, erected, and accepted. Weights are
computed from theoretical weights listed in the Plans for each post size. Base plates, connections, anchors, stub post,
etc., are not measured for payment but are considered incidental to the Item.
D. Delineators
Delineators (reflectorized guide markers) to be paid for are the number of the type specified, including posts, rivets, and
spacers, that are furnished, placed, and completed and accepted.
E. Mast Arm Assemblies
Mast arm assemblies to be paid for are the actual number furnished and erected, including concrete footing, sign, and
post, completed and accepted.
F. Special Roadside Signs
Class A concrete for special roadside signs to be paid for are measured by the cubic yard (meter), neat measurement
according to Section 500.5 “Payment.” No deductions are made for the volume of concrete displaced by steel piling,
anchor bolts, or posts.
G. Portland Cement
Portland cement stabilized material used for backfilling holes is not measured for payment.
H. Steel H—Piling
Steel H—piling is measured for payment by the linear foot (meter) of accepted piling in place (signs), remaining in the
completed work.
636.4.01 Limits
General Provisions 101 through 150.

636.5 Payment
Highway signs, galvanized steel posts, I-beam posts, delineators, mast arm assemblies, Class A concrete, and piling for signs
are paid for at the Contract Unit Price for the various items. Payment is full compensation for furnishing and erecting the
Item complete in place according to this Specification.
Separate payment will not be made for piling splices, the cost of cutting, or the cutoff portions. Pile cutoffs remain the
Contractor’s property.
Piles eliminated due to authorized revisions will be paid for according to Subsection 109.06, “Eliminated Items.” These piles
become Departmental property. Except for the above provision, no payment will be made for piles delivered to the Project
that are not used in the work.
Payment will be made under:
Item No. 636

Highway signs, type 1 material, reflective sheeting type___,

Per square foot (meter)
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Item No. 636

Highway signs, type 2 material, reflective sheeting type___,

Per square foot (meter)

Item No. 636

Galvanized steel posts, type ___

Per linear foot (meter)

Item No. 636

Galvanized steel structural shape posts

Per pound (kilogram)

Item No. 636

Highway signs, aluminum extruded panels, reflective sheeting type ___

Per square foot (meter)

Item No. 636

Plastic Flexible Delineator, type___

Per each

Item No. 636

Delineator, Type___

Per each

Item No. 636

Piling in place, signs, steel H, HP 12x53 (HP 310x79)

Per linear foot (meter)

636.5.01 Adjustments
General Provisions 101 through 150.
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Section 638—Structural Supports for Overhead Signs
638.1 General Description
This item includes the materials, design requirements, fabrication, and erection of structural supports for overhead signs,
including excavation, foundations, anchor bolt assemblies, backfill, redressing, and regrassing but exclusive of signs.
638.1.01 Definitions
Structural supports for overhead signs are defined generally as follows:
Type

Description

I

A SIGN BRIDGE type structure that spans the roadway with more than two horizontal chords supported by two
columns, one at each end. Each column shall have at least two braced vertical members. A walkway is required.

II

A CANTILEVER type structure with two or more horizontal chords supported by a single column at one end. A
walkway is required.

III

A BUTTERFLY type structure with two or more horizontal chords extending an equal distance in opposite
directions from a single column. Walkways are required.

IV

A COMBINATION (Bridge-Cantilever) type structure with more than two horizontal chords supported by two
columns, only one at one end and one at an intermediate point. Each column shall have at least two braced
vertical members. Walkways are required.

V

A CANTILEVER type structure with a maximum of two horizontal chords supported by a single column at one end.
A walkway is not required.

VI

A SIGN BRIDGE type structure that spans the roadway with a maximum of two horizontal chords supported by
two columns, one at each end. A walkway is not required.

VII

A BRIDGE MOUNTED (attached to a highway bridge) structural frame with a walkway.

VIII

A BUTTERFLY type structure with a maximum of two horizontal chords extending an equal distance in opposite
directions from a single column. Walkways are not required.

Type II and V structures' maximum horizontal dimension shall be 32 ft (9.75 m). The horizontal dimension is measured
from the column's centerline to the furthest point of the structure or sign.
Type III and VIII structures' maximum horizontal dimension shall be 25 ft (7.6 m). The horizontal dimension is measured
from the furthest point of the structure or sign on one side to the furthest point of the structure or sign on the other side.
Place the sign(s) on the structure to create a slightly unbalanced condition about the column’s centerline during wind loads.
Types V, VI, and VIII structural supports shall be used with flat sheet aluminum signs. If the vertical dimension of the
largest sign is 42 in (1050 mm) or less, one horizontal chord may be used.
638.1.02 Related References
A. Standard Specifications
Section 207—Excavation and Backfill for Minor Structures
Section 500—Concrete Structures
Section 501—Steel Structures
Section 511—Reinforcement Steel
Section 645—Repair of Galvanized Coatings
Section 700—Grassing
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Section 833—Joint Fillers and Sealers
Section 852—Miscellaneous Steel Materials
B. Referenced Documents
1994 Edition of AASHTO Standard Specifications for Structural Supports for Highway Signs, Luminaires and Traffic
Signals,
AASHTO Standard Specifications for Highway Bridges
Current edition of the Manual on Uniform Traffic control Devices for Streets and Highways (MUTCD)
Current issue of ASTM Standards of the American Society for Testing and Materials
American National Standards Institute (ANSI)

American Petroleum Institute (API)
Current issue of AASHTO Standard Specification for Transportation Materials and Methods of Sampling and Testing
638.1.03 Submittals
Submit to the Engineer 6 sets of shop drawings [(12 in x 18 in (305 x 457 mm)] half size plan sheets) and 2 sets of design
calculations [8.5 in x 11 in (216 x 297 mm)] sheets, neatly bound and indexed] for the Structural Supports, anchor bolt
assemblies, and foundations for review and approval. Also send a copy of your transmittal letter to the State Traffic
Operations Engineer.
Detail the shop drawings to permit replacement of all members and include all dimensions, construction tolerances,
elevations at top and bottom of foundations, and sizes of members. The shop drawings shall include the material designations
of the structure and of the hardware for attaching the sign, the lane delineation of the roadway under the structure, and the
walkway. See Figure 1, Figure 2, and Figure 3.
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A. Structural Supports
Design structural supports to use interchangeable components whenever feasible.
Design Type I, IV, and VI supports for 100% of the design sign area shown on the Plans and 100% of the wind pressure
as calculated by the AASHTO Specifications for Structural Supports for Highway Signs, Luminaries and Traffic Signals.
Design bases for a minimum of four anchor bolts per column.
Design Type II, III, V, and VIII supports for 100% of the design area shown on the Plans and 150% of the wind pressure
as calculated by the AASHTO Specifications for Structural Supports for Highway Signs, Luminaries and Traffic Signals.
Design bases for a minimum of 8 anchor bolts per column.
Design Type VII supports for 100% of the design sign area shown on the Plans and 100% of the wind pressure as
calculated by the AASHTO Specifications for Structural Supports for Highway Signs, Luminaries and Traffic Signals.
Type VII bridge mounted structural frames may be attached to concrete barrier, parapet, or deck or steel beams.
Structural Supports shall not be attached to prestressed, post-tensioned, or reinforced concrete beams unless inserts were
placed in beams during fabrication or construction. Make attachments to the concrete by bolting through the concrete or
using chemical anchors. Mechanical anchors will not be allowed.
Attachments shall be flush on the traffic side of the concrete barrier, parapet, or deck. No attachments shall be welded to
beams. When bolting to ASTM A 709 Grade 50W (A 709 M Grade 345 W) steel; bolts, nuts and washers shall be made
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from a steel that meets mechanical properties of ASTM A 325 (A 325M) and has weathering characteristics comparable
and compatible to ASTM A 709 Grade 50W (A 709 M Grade 345W) steel. If the Structural Support is attached to a
bridge beam, additional bracing will be required between the exterior beam and the first interior beam.
B. Walkways
When required by the sign type, place walkways in front of the signs and extend them at least 1 ft (300 mm) outside of
the edge of all overhead signs and at least 2 ft (600 mm) outside of the right edge of paving, or as directed by the
Engineer. Provide walkways in front of the lower front chord, and do not locate a portion higher than the lowest part of
any sign. Make the walkway continuous from end to end with a railing along the front side that can be folded down flush
with the walkway when not in use.
C. Anchor Bolt Assemblies
Anchor bolt assemblies shall be of the proper length, area, and perimeter to transfer loads from the base plates to the
foundations. The permanent template may be used in developing anchor bolts. Anchor bolts shall be at least 1-1/2 in. (38
mm) in diameter. Anchor bolt assemblies shall consist of a permanent template at the base, anchor bolts, leveling nuts,
washers, temporary template, securing nuts, and #4 (#13) reinforcing bars.
The distance between the base plate and the top of the stem shall not exceed 4 in. (100 mm). Do not use grout between
the base plate and the top of the stem. The anchor bolt shall project 1/4 to 1 in. (6 to 25 mm)above the securing nut. See
Figure 1, Figure 2, and Figure 3.
D. Foundations
Unless otherwise required on the Plans, design foundations as spread footings with an allowable soil bearing pressure of
3 KSF (140 kPa). Do not allow calculated bearing pressure to exceed the allowable soil bearing pressure. No
overstressing will be permitted. Drilled shaft foundation shall be used when called for on the Plans and will require a soil
investigation report that shall be included with your submittal. Drilled shafts shall not be used with Type II and V
structures.
Unless otherwise shown on the Plans:
The top of the footing shall be at least 2 ft (600 mm) below the finished ground surface.
The bottom of the foundation shall be placed on or below the original ground or on fill compacted to at least 95
percent of the maximum laboratory dry density according to Section 208.
The clearance between the anchor bolt assembly and the stem reinforcement shall be 2-1/2 in (65 mm)minimum.
One foundation per structure shall have a minimum of 2 in (50 mm) rigid, galvanized steel conduits stubbed up 6
in (150 mm) above the stem and capped a minimum of 3 ft (1 m) outside the footing and a minimum of 18 in
(450 mm) below the finished ground surface for connecting to the underground power source or for future use.

638.2 Materials
Except for the Type VII structure, all structural members shall be tubular shapes. All materials shall meet the requirements of
the applicable Specification. Do not use a material until the Office of Materials and Research approves it.
Furnish one legible, reproducible copy of certified mill test reports including chemical analysis and physical test results
covering steel and aluminum.
A. Aluminum Structures
Materials for aluminum structures shall comply with AASHTO Standard Specifications for Structural Supports for
Highway Signs, Luminaries and Traffic Signals.
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B. Steel Structures
All components of steel structures shall be galvanized in accordance with ASTM A 123/A 123 M or ASTM A 153/A
153 M, whichever is applicable. All components galvanized in accordance with ASTM A 123/A 123 M shall be
quenched immediately upon removal from the zinc bath. If the contract plans require painting of the structural supports,
the structural supports shall be painted with an approved paint system after galvanization.
Structural steel, including base plates—Shall meet the requirements of the AASHTO Standard Specifications for
Structural Supports for Highway Signs, Luminaries, and Traffic Signals.
Steel pipe—Shall meet the requirements of ASTM A 53 Types E or S. Grade B; ASTM A 139 Grade B; ASTM
A 252 Grade 2; API 5L-X42; or API 5L-X52. The hydrostatic requirements are waived. Other alloys of steel
may be accepted if minimum yield strength of the material is less than or equal to 60,000 psi.
Walkway and sign connection bolts including U-bolts—Shall meet the requirements of Subsection 852.2.
All other connections shall be made with high strength ASTM A 325 (A 325 M) bolts with washers and nuts meeting all
the requirements of Subsection 852.2.
C. Anchor Bolts
Anchor bolts, nuts and washers shall meet the requirements of Subsection 852.2, or ASTM F 1554 (F 1554 M), A 563 (A
563 M) and F 436 (F 436 M), except that threads shall be rolled and shall be 8 UN/8 UNR thread profile according to
ANSI B1.1). Bolts shall have Class 2A threads, and nuts shall have Class 2B threads.
The permanent template shall meet the requirements of ASTM A 709 Grade 36 or 50 (A 709 M Grade 250 or 345) or
shall be an approved equal. Construct temporary templates from a material rigid enough to prevent any movement and
misalignment of the anchor bolts.
D. Concrete Foundations
Class AA concrete shall comply with Section 500.
Reinforcement steel shall comply with Section 853, Grade 60 (420).
E. Silicone Caulking Compound
Silicone caulking sealant shall comply with Subsection 833.2.06.A.1.a.1), “Type A.”
F. Neoprene
Neoprene, or its approved equal, shall be approved by the Office of Materials and Research.
G. Ground Rods
Ground rods shall comply with Subsection 894.2.04.
H. Ground Wire
Ground wire shall comply with Section 922.
I.

Threadlocker Adhesive
Threadlocker adhesive shall be an anaerobic threadlocking and sealing compound approved by the Office of Materials
and Research.

J.

Rigid Steel Conduit
Rigid steel conduit shall be a 2 in (50 mm) rigid steel conduit meeting the requirements of Subsection 923.2.01.A.2

638.2.01 Delivery, Storage, and Handling
During shipment and handling, protect the metal components to prevent bending the components and damaging the
galvanized coating.
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Handle galvanized steel components with rope slings or other methods approved by the Office of Materials and Research.
Do not use metal slings, chains, or hooks on galvanized surfaces.
Repair minor damage to galvanizing, as determined by the Engineer, according to Section 645. Extensive galvanizing
damage is cause for rejection.

638.3 Construction Requirements
638.3.01 Personnel
General Provisions 101 through 150.
638.3.02 Equipment
General Provisions 101 through 150.
638.3.03 Preparation
A. Footings
Footings may be designed as spread footings with an allowable soil bearing pressure of 3 KSF (144 kPa). Include a soil
investigation and report for other footings in the submittal.
1.

Increase the allowable stress for group loading as given in Subsection 638.2.01. Disregard the gust factor.

2.

The factor of safety in overturning shall be 1.15.

3.

Unless shown otherwise on the Plans, extend the top of each footing at least 4 in (100 mm) above the ground. Place
the footings to miss present and known future underground installations.

4.

Stub at least two 2 in (50 mm) rigid, galvanized steel conduits up 6 in (150 mm) into the riser of one footing and cap
at a distance of 3 ft (1 m) outside the foundation. Place the conduit at least 18 in (450 mm) below the ground level to
connect to the underground power feed or for future use.

638.3.04 Fabrication
Fabrication of structural supports and anchor bolt assemblies shall be according to the approved shop drawings and the Plans.
Only use fabricators of structural supports and anchor bolt assemblies that are listed on the Department’s Qualified Products
List as a qualified fabricator of structural supports and anchor bolt assemblies.
A. General
Use aluminum or steel supports for signs. Steel supports shall be galvanized after fabrication. Connections may be
welded, bolted, riveted, or fastened by other means if the connecting method ensures adequate strength and does not
distract from the aesthetics of the structure. Do not weld splice structural members.
Fabricate columns, chords, and struts from one piece of material by using one longitudinal seam weld. Bolted splicing of
truss chords may be allowed if shown on approved shop drawings. Use struts to brace all truss chords.
Provide an electrical outlet on the front horizontal chord with a cover for connecting to the power source or for future
use. Weld into the column near the base the column with the conduit in the foundation, a handhole assembly, curved on
the front to follow the contour of the column. Ensure that the handhole reinforcing frame has a tapped hole to
accommodate the grounding lug and secure a cover to the frame with at least two screws. The column shall have a
J-hook wire support welded inside near the top.
Provide brackets for mounting signs. These brackets shall be adjustable to permit mounting the sign faces at any angle
between a truly vertical position and three degrees from vertical. Obtain this three-degree angle by rotating the top edge
of the sign downward toward approaching traffic. All brackets shall be equal in length to the vertical dimension of the
signs being supported.
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B. Welding
All welding shall be done in the shop by current GDOT certified welders. The welders will weld the steel structures
according to the latest AWS Structural Welding Code as modified by the GDOT Specifications and will weld aluminum
structures according to Subsection 638.1.02.
C. Fabrication and Testing
Fabricate components in a jig or fixture to prevent distortion during and after welding and to ensure exact alignment at
the time of erection.
Carefully check welds by visual and non-destructive inspection, by destructive testing of weld samples fabricated during
welding, or by other methods approved by the Engineer. Sufficiently test weld samples to verify the reliability of
production welding.
D. Galvanizing
After fabrication, thoroughly clean and galvanize all components of steel structures, including clamps and brackets,
using the hot-dip process according to ASTM A 123/A123 M or ASTM A 153/A153 M, whichever is applicable.
Clean and galvanize interior and exterior surfaces of hollow sections. All components galvanized according to ASTM A
123/A 123 M shall be immediately quenched when removed from the zinc bath.
Galvanize Type VII bridge mounted structural frames except where the support is attached to weathering steel. When
attached to weathering steel, fabricate the support of ASTM A 709 Grade 50W (A 709 M Grade 345W) steel or paint
with an approved paint system to match the color of the weathering steel after galvanization.
638.3.05 Construction
A. Protection of Metal
During shipment and handling, protect all metal components to prevent damage to galvanized coatings. Handle
galvanized steel components with rope slings or alternate methods approved by the Office of Materials and Research
before use. Do not use metal slings, chains, or hooks on galvanized surfaces.
Repair minor damage to galvanizing, as determined by the Engineer, according to Sections 645. Metal components will
be rejected if they have extensive damage to galvanizing.
B. Foundations
For construction methods, see Sections 207, 500, and 511.
Chamfer the edges of the stems 3/4 in (19 mm). Stems shall have a Type III finish to at least 6 in (150 mm) below the
finished ground surface unless otherwise noted on the Plans. The Engineer shall inspect the anchor bolt assembly
installation before the placement of concrete. Complete the anchor bolt assembly installations so as to prevent movement
during the concrete placement. Tolerance for the placement of anchor bolt assemblies shall be 3/8 in. (10 mm)
horizontally and 1:20 (3 degrees) vertically. Do not remove the temporary template until the footing and stem concrete
have been in place at least 24 hours.
The Office of Materials and Research shall inspect the Type II and V sign structure footings before the column is
erected. The OMR will perform a second inspection after the column is erected, and will also perform ultrasonic testing
of the anchor bolts at this time. Type II and V sign structures will not be accepted until the footing inspections have been
performed and approved.
C. Erection
Erecting the structure shall include placing and leveling a leveling nut on each anchor bolt. Use a washer with each
leveling nut. Set the column on the washers without the horizontal structure, and place and tighten a washer and securing
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nut on each anchor bolt. Tightening is turning the nut an eighth of a turn after the nut is snug tight, and then applying the
threadlocker adhesive.
After tightening, inspect the connections to ensure full bearing of the top and the bottom washers on the base plate and to
ensure that the distance between the top of the stem and the bottom of the base plate does not exceed 4 in. (100 mm). No
structure will be accepted if this dimension is greater than 4 in. (100 mm).
Attach the horizontal structure to the column with ASTM A 325 (A 325 M) bolts. Install ASTM A 325 (A 325 M)bolts
according to Subsection 501.3.04.F, “High-Tensile Strength Bolt Connections.” Do not reuse bolts and nuts after
tightening them.
D. Type VII Bridge Mounted
Coat with silicone sealant all surfaces that are in contact with concrete. Separate with neoprene or an approved equal
material all surfaces that are in contact with dissimilar metals.
E. Grounding
Install ground rods for each structural support adjacent to the foundation with the conduit as indicated below:
1.

Vertically drive single, 8 ft (2.4 m) long ground rods until the top of the rod is at least 12 in. (300 mm) below the
finished ground.

2.

Attach a length of #6 bare copper, 7-strand wire to the ground with suitable ground rod clamps and connect it to the
grounding nut of the column.

3.

If sufficient penetration cannot be obtained in the above manner, place a ground rod system consisting of 3 parallel
ground rods a minimum of 6 ft (1.8 m) center-to-center in a horizontal pattern and at least 12 in. (300 mm) below
the finished ground. Join these rods and connect them to the grounding nut of the column with #6 bare copper, 7strand wire and suitable ground rod clamps.

F. Finished Ground Surface
Ensure that the finished ground surface matches the typical section adjacent to the structural support. Do not adjust the
ground surface around the stem to obtain 12 in (300 mm) minimum projection above finished ground surface.
638.3.06 Quality Acceptance
General Provisions 101 through 150.
638.3.07 Contractor Warranty and Maintenance
General Provisions 101 through 150.

638.4 Measurement
The quantity measured for payment shall be each structure type at the specified location completed and accepted. This shall
include design, fabrication, and construction of structural supports including anchor bolt assemblies, foundations, excavation,
backfill, redressing, and regrassing; but exclusive of signs.
638.4.01 Limits
General Provisions 101 through 150.

638.5 Payment
This item, measured according to Subsection 638.4, “Measurement,” for each structural support for overhead highway signs,
is paid for at the Lump Sum Contract Unit Price bid for the complete structure.
Payment will be made under:
Item No. 638

Structural support for overhead highway sign, type I–sta.___

Per lump sum
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Item No. 638

Structural support for overhead highway sign, type II–sta.___

Per lump sum

Item No. 638

Structural support for overhead highway sign, type III–sta.___

Per lump sum

Item No. 638

Structural support for overhead highway sign, type IV–sta.___

Per lump sum

Item No. 638

Structural support for overhead highway sign, type V–sta.___

Per lump sum

Item No. 638

Structural support for overhead highway sign, type VI–sta.___

Per lump sum

Item No. 638

Structural support for overhead highway sign, type VII–sta.___

Per lump sum

Item No. 638

Structural support for overhead highway sign, type VIII–sta.___

Per lump sum

638.5.01 Adjustments
General Provisions 101 through 150.
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Section 639—Strain Poles for Overhead Sign and Signal Assemblies
639.1 General Description
This work includes furnishing and erecting overhead sign and signal support strain poles and steel wire strand cable
according to this Specification and the Plans.
Make concrete or steel strain poles at any one location within the Project from the same material unless the Plans designate a
particular type for that location.
Use timber strain poles only where designated on the Plans.
639.1.01 Definitions
General Provisions 101 through 150.
639.1.02 Related References
A. Standard Specifications
Section 500—Concrete Structures
Section 636—Highway Signs
Section 852—Miscellaneous Steel Materials
Section 861—Piling and Round Timber
Section 863—Preservative Treatment of Timber Products
Section 865—Manufacture of Prestressed Concrete Bridge Members
Section 915—Mast Arm Assemblies
B. Referenced Documents
ASTM A 27 / A 27 M
ATSM A 36 / A 36 M
ASTM A 123 / A 123 M
ASTM A 153 / A 153 M
ASTM A 242 M
ASTM A 595
ASTM A 709( A 709 M)
639.1.03 Submittals
For steel and prestressed concrete strain poles, prepare drawings and other data that give the pole dimensions and design.
Submit them to the Bridge Engineer for approval before beginning construction.
Ensure that the total deflection of strain poles resulting from the dead load plus the live load is equal to or less than 2.5
percent of the pole height measured from the ground line to the point at which the load is applied.

639.2 Materials
Ensure that materials meet the requirements of the following Specifications:
Material

Section

Class A Concrete

500

Class B Concrete

500

Class AAA Concrete

500

Timber Poles

861.2.02

Seasoning and Preservative Treatment

863.2.01
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Steel Wire Strand Cable

915.2.02

Guys and Anchors

Per Plans

A. Steel Strain Poles
Use shafts for steel strain poles fabricated of steel that conforms to one or more of the following:
ASTM A 242/A 242 M
ASTM A 709 Grade 50W (A 709 M Grade 345W)
ASTM A 595
AISI 1015
AISI 1020
SAE: 1015
Ensure that the steel characteristics or strength do not change significantly from welding.
1.

2.

3.

4.

5.

6.

Shaft
Use the appropriate shape of shaft which is a continuous taper and is constructed of corrosion resistant steel, unless
otherwise specified, to the dimensions required for the specified classification type.
Form the shaft from one piece with one electrically welded longitudinal joint and no intermediate horizontal joints.
Pole
Use a pole with a mill certified yield strength of at least 48,000 psi (331 MPa). After forming and welding the pole,
the shaft may be longitudinally cold rolled under enough pressure to flatten the shaft to conform to the required yield
strength. For Type IV steel strain poles, ensure that the wall thickness is at least 3 gauge or 0.25 in. (6 mm).
Traffic Signal Strain Poles
Assemble traffic signal strain poles as follows:
a. Weld a handhole assembly, curved on the front to follow the contour of the pole, into the shaft near the base.
b. Include a tapped hole on the handhole reinforcing frame to accommodate the grounding lug.
c. Secure the cover to the frame using at least two screws.
d. Weld a J-hook wire support inside near the top of the shaft for the poles.
e. If an overhead power source is shown, use a clamp and clevis device to connect the wire to the pole and provide
a weatherproof wire inlet close to the attachment. Conceal the other wiring to and from the controllers within
the pole.
For traffic signal strain poles with monted controller cabinets, provide a 2 in. (50 mm) half coupling wire inlet
to mount the controller cabinet on the designated pole. Ensure that the location where cable enters the wire
inlets at the top of the traffic signal strainpoles has a neat design and appearance. Do not use junction boxes at
the top of poles to facilitate cable entrances.
Grounding
Provide a 0.5 in (13 mm) approved grounding connector in the shaft. Equip the top of the shaft with a removable cap
held securely in place.
Hot-dip galvanize the shaft according to ASTM A 123/A 123 M unless otherwise specified.
Base
Secure to the lower end of the shaft a one-piece cast steel base or a one-piece flat plate base that meets the
requirements of ASTM A 27, Grade 65-35/A27 M Grade 450-240, or A 36/ A 36 M, as required.
a. Ensure that the base, after welding, develops the full strength of the adjacent shaft section to resist bending.
b. Attach the base to the concrete foundation with four bolts according to this subsection.
c. Provide four removable cast or pressed steel ornamental covers with each base, and attach it to the base.
Anchor Bolts
Furnish each pole with four anchor bolts of the size required in the manufacturer’s Shop Drawings. Ensure that the
anchor bolts meet the requirements of Subsection 852.2.02.
Galvanize the threaded portions according to ASTM A 153/A 153 M and the Plan details.
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B. Prestressed Concrete Strain Poles
Use shafts for these poles that comply with Subsection 865.2.01.B, except give the poles a steel trowel finish on the
unformed side and any required pointing to eliminate air and water holes left by the steel forms. Use Class AAA
concrete.
Use a marking tool to identify the pole class and height, or cast it with a die in the front face of the pole to produce letters
and numbers at least 2 in (50 mm) high and wide.
C. Miscellaneous Hardware
Use hardware for steel and concrete strain poles with these features:
1.
2.

The steel required to fabricate other structural components is weldable and conforms physically and chemically to
applicable ASTM specifications.
Nuts, bolts, and screws conform to these diameter requirements:
If diameters are less than 0.5 in (13 mm), the hardware is passivated stainless steel that meets the
requirements of AISI 300, commercial grade.
If diameters are 0.5 in (13 mm) and larger, the hardware conforms to ASTM physical and chemical
qualifications that ensure strength commensurate with the parts being connected. Galvanize the hardware
according to ASTM A 153/A 153 M.

3.

Use galvanized steel ground rods 5/8 in (16 mm) diameter, 1/16 in, (± 1.6 mm) and 8 ft (2.4 m) long unless
otherwise specified.
Ensure that galvanizing has a coating of at least 2 oz/ft² (610 g/m²) according to ASTM A 153/A 153 M.

639.2.01 Delivery, Storage, and Handling
General Provisions 101 through 150.

639.3 Construction Requirements
639.3.01 Personnel
General Provisions 101 through 150.
639.3.02 Equipment
General Provisions 101 through 150.
639.3.03 Preparation
General Provisions 101 through 150.
639.3.04 Fabrication
General Provisions 101 through 150.
639.3.05 Construction
A. Timber Poles
Construct the following according to the Plan:
1.
2.

Excavate the hole to the proper diameter and depth.
Erect the pole to an out-of-plumb position with its base resting on the bottom of the hole.
Hold the pole in its out-of-plumb position until the cavity around the pole is filled with Class B or better concrete
and is set and cured for at least 7 days. Then, apply tension to the pole.
B. Steel Poles
Construct the steel poles the same as the timber poles as described in Subsection 639.3.05.A, “Timber Poles.”
C. Prestressed Concrete Poles
Drill round holes or dig square holes for prestressed concrete poles.
1.
2.

Do not disturb the natural ground adjacent to the foundation more than necessary to construct the foundation.
Excavate to the lines and elevations shown on the Plans or established by the Engineer.
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a. Dispose of the excavated materials as directed.
b. Regrade and grass the disturbed areas to match the contiguous area.
3. Backfill according to the Plans. Furnish and place Class A concrete, as required, according to the applicable portions
of Section 500 and Plan details.
4. When leaving lifting eyes or loops on the pole to facilitate handling and erecting, burn them off and patch them after
erecting.
D. Ground Rods
Install ground rods for steel and prestressed concrete strain poles adjacent to the strain pole base as follows:
1.

Vertically drive the single ground rods 8 ft (2.4 m) long until the top of the rod is at least 12 in (300 mm) below the
finished ground.
2. Use ground rod clamps to attach a length of No. 6 AWG bare copper, 7-strand wire to the ground rod. Connect the
wire to the grounding nut of the strain pole base.
3. When penetration cannot be obtained in the above steps, place three parallel ground rods at least 6 ft (1.8 m) centerto-center in a horizontal pattern and at least 12 in (300 mm) below the finished ground.
Join the rods and connect them to the grounding nut of the pole base with No. 6 AWG bare copper, 7-strand wire
and ground rod clamps.
E. Rake
Use the proper rake to erect the pole so that the pole will be plumb after the load is applied.
F. Erecting Cable
Follow these steps to erect the cable:
1.
2.
3.
4.

Install the top cable 6 in (150 mm) from the top of the pole, unless otherwise indicated on the Plans.
Install the bottom cable no more than 5 ft (1.5 m) from the top of the pole according to Plan details.
Secure the cable to each pole as shown on the Plans. Use preformed cable grips instead of cable clamps, if
necessary.
Apply enough tension to pull timber poles toward each other past the plumb position by one degree.

639.3.06 Quality Acceptance
General Provisions 101 through 150.
639.3.07 Contractor Warranty and Maintenance
General Provisions 101 through 150.

639.4 Measurement
Highway signs are measured and paid for under Section 636.
A. Treated Timber Poles
Treated timber poles of the class and length specified are measured by the number of units installed, including guys,
anchors, and hardware.
B. Steel Cable
Steel cable of the specified size are measured by the linear foot (meter), complete in place.
C. Steel Strain Poles
Steel strain poles are classified and measured for payment by each unit and by type according to the following table:
Type

Span Length

I

Less than 60 ft (18 m)

II

60 to 95 ft (18 m to 29 m)

III

Greater than 95 ft (29 m)
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IV

Traffic signal strain pole

D. Prestressed Concrete Strain Poles
Prestressed concrete strain poles are measured for payment by each unit and pole type as specified in the above table.
639.4.01 Limits
General Provisions 101 through 150.

639.5 Payment
A. Treated Timber Poles
Treated timber poles of the class and length specified will be paid for at the Contract Price bid per each. Payment is full
compensation for poles, concrete encasements, excavation for pole and anchor holes, temporary pole alignment, bracing,
guys, and items to complete the Work.
B. Steel Strain Poles
Steel strain poles of the type specified, complete in place and accepted, including backfill, erection, and necessary
regrassing will be paid for at the Contract Unit price bid for each pole of each type.
C. Prestressed Concrete Strain Poles
Prestressed concrete strain poles of the type specified, complete in place and accepted, including backfill, erection, and
necessary regrassing will be paid for at the Contract Unit Price bid for each pole of each type.
When neither concrete nor steel strain poles are specified, either type is acceptable. Measurement is specified in
Subsections 639.4.C. or 639.4.D. The payment item is Strain Poles, Type___.
D. Steel Cable
Steel cable complete in place and accepted will be paid for at the Contract Unit Price bid per linear foot (meter) of each
specified diameter. Payment is full compensation for furnishing and erecting the cable and for providing hardware
including thimbles, but not hardware that is a part of the pole.
Payment will be made under:
Item No. 639

Treated timber pole class___, __ ft (m)

Per each

Item No. 639

Steel strain pole, type____

Per each

Item No. 639

Prestressed concrete strain pole, type___

Per each

Item No. 639

Strain Poles, Type___

Per each

Item No. 639

Steel strand wire cable___in. (mm)

Per linear foot (meter)

639.5.01 Adjustments
General Provisions 101 through 150.
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647.1 General Description
This work consists of furnishing materials and erecting a traffic signal installation including all traffic signal equipment,
poles, bases, wires and miscellaneous materials required for completion of the installation.
It also includes all test periods, warranties and guarantees as designated in subsequent sections, and response to maintenance
and operational issues as described in subsequent sections.
Apply for, obtain and pay for all utility services, communications services to, and pole attachment permits that are necessary
for the signal installation and operation required in the Plans. Maintain these utility services until final acceptance of the
signal.
Upon final acceptance, make an orderly and uninterrupted transfer of these services and permits to the local government or
other jurisdiction that will be responsible for subsequent maintenance and operation.
647.1.01 Definitions
General Provisions 101 through 150.
647.1.02 Related References
A. Standard Specifications
Section 106—Control of Materials
Section 500—Concrete Structures
Section 501—Steel Structures
Section 631—Changeable Message Signs
Section 636 – Highway Signs
Section 639—Strain Poles for Overhead Sign and Signal Assemblies
Section 645—Repair of Galvanized Coatings
Section 680—Highway Lighting
Section 681—Lighting Standards and Luminaires
Section 682—Electrical Wire, Cable, and Conduit
Section 700—Grassing
Section 800—Coarse Aggregate
Section 801—Fine Aggregate
Section 832—Curing Agents
Section 833—Joint Fillers and Sealers
Section 850 Aluminum Alloy Materials
Section 853—Reinforcement and Tensioning Steel
Section 854—Castings and Forgings
Section 861—Piling and Round Timber
Section 870—Paint
Section 886—Epoxy Resin Adhesives
Section 910—Sign Fabrication
Section 911—Steel Sign Posts
Section 912—Sign Blanks and Panels
Section 913—Reflectorizing Materials
Section 915—Mast Arm Assemblies
Section 923—Electrical Conduit
Section 925—Traffic Signal Equipment
Section 935—Fiber Optic System
Section 936—CCTV System
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Section 937—Video Detection System
Section 938—Radar Detection System
Section 939—Communications & Electronic Equipment
Section 940—Navigator Integration
B. Referenced Documents
National Electrical Manufacturers Association (NEMA) Traffic Control Systems Standards No. TS 1
NEMA Traffic Control Systems Standards No. TS 2
AASHTO Roadside Design Guide
The Manual on Uniform Traffic Control Devices (MUTCD), current edition
National Electrical Code (NEC)
GDT 7
GDT 24a
GDT 24b
GDT 67
647.1.03 Submittals
Submit to the Engineer, signal material specifications information on all materials proposed for use on the project. The
Engineer will forward the materials submissions to the District Traffic Operations offices, which will forward the information
onto the Traffic Operations offices at the TMC building.
Written approval is required from the State Traffic Signal Design Engineer prior to beginning any work on the project.
A. Review
For all submittals, the State Traffic Signal Design Engineer’s review of the material should be completed within thirty
(30) days from the date of receipt of the submission unless otherwise specified. The State traffic Signal Design Engineer
will advise in writing, as to the acceptability of the material submitted.
All material submittals for fiber optic communications equipment and materials used on the project will be reviewed by
the Department's Traffic Signal Electrical Facility (TSEF). The material review should be completed within thirty (30)
days from the date of receipt of the material submission unless otherwise specified. The State Traffic Signal Engineer
will advise in writing as to acceptability of materials to be used on the project.
The State Traffic Signal Design Engineer may determine that the item is approved, in which case no further action is
required; or the item may be partially or totally rejected in which case, modify the submittal as required and resubmit
within fifteen (15) days. At this time, the review and approval cycle described above begins again.
B. Submittal Costs
Include the costs of submittals within the price paid for individual bid items. No additional compensation will be made.
C. Steel Strain Pole, Concrete Strain Pole or Steel Pole Certification
Instruct the supplier or manufacturer of the strain poles or steel poles with traffic signal mast arms to submit a
certification, including mill certificates to:
Department of Transportation
Office of Materials and Research
15 Kennedy Drive
Forest Park, Georgia 30297
Include the following in the certification:
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A statement that the items were manufactured according to the Specifications, including the Specification
subsection number
Project number and P.I. number
Instruct the supplier or manufacturer to send copies of the transmittal letter to the Engineer. Refer to Subsection
647.3.03.C.
Prepare Shop Drawings and related signal strain pole design calculations. Provide ―bending moment at yield‖ to
determine the foundation size according to the signal strain pole foundation drawings. Submit all Shop Drawings and
related signal strain pole design calculations to the Engineer to be forwarded to the State Bridge and Structural Design
Engineer for review and approval. Obtain written approval prior to pole fabrication and installation.
Show all dimensions and material designations of the designs on the drawings. See Section 501 for the certification
procedure for poles and anchor bolts.
D. Signal Item Certification
Submit six (6) copies of material catalog product numbers and descriptions to the Engineer. Reference the project
number, P.I. number and Specification subsection number for the following traffic signal items:
Signal heads
Mounting hardware
Controllers
Cabinet assemblies
Detectors
Monitors
Cable
Load switches
Blank-out signs
Lane use signals
Preformed cabinet bases
Other related signal equipment
Modems
Fiber Optic Modems
E. Test Results Submittal
Submit the results of the testing of the following items to the Engineer:
Loop Detector Testing
Signal Cable Testing
Interconnect Cable Testing
Pre-emption Testing
Controller and Cabinet Testing
Any other operational testing required by the Engineer
F. Mast Arm Pole Chart
For locations with mast arm pole installations, submit a ―Mast Arm Pole Chart‖ for review and approval by the Engineer.
The ―Mast Arm Pole Chart‖ shall also include a sketch on an 8 ½ inch x 11 in (216 mm x 297 mm) sheet of paper
showing the following:
Curb lines
Location of mast arm pole based on utility information. (Final location of mast arm pole must meet the criteria
for setback from the road as specified in the Roadside Design Guide by AASHTO and in the Standard Detail
Drawings)
Distance from both adjacent curbs to mast arm pole
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Distance along mast arm from pole to curb and from curb to each proposed signal head
Directional arrow
Street names
Position of Luminaries
Label the sketched distances. Once this pole chart is approved, the contractor shall use the distances measured to the
proposed signal head locations when ordering the mast arm to ensure that the mast arm is fabricated with holes for signal
head wiring in the correct locations

647.2 Materials
647.2.01 Delivery, Storage, and Handling
A. State-supplied Equipment
For projects where traffic signal equipment is to be supplied by the Georgia Department of Transportation, obtain Statesupplied traffic signal equipment from the Traffic Signal Electrical Facility (TSEF):
1. Contact the Engineer by phone or correspondence within one week after receiving the Notice to Proceed and arrange
for a location to pick up the signal equipment.
2. Sign GDOT’s Warehouse Issue Request Form 592 to accept delivery of the State-supplied equipment from GDOT’s
Traffic Signal Equipment Warehouse. Initial Form 592 if equipment is received from a GDOT District Field Office.
3. Inspect the equipment to ensure that it is operating properly and perform any operational tests within ten (10)
calendar days after receiving the equipment.
4. Before installation, and within ten (10) calendar days, certify to the Engineer in writing that the State-supplied
equipment was received in good condition.
5. Notify the Engineer in writing if the State-supplied equipment is defective. The State Signal Engineer will replace
the defective State-supplied equipment.
6. If no written dissent is received after ten (10) calendar days or if equipment is installed in the field, the Engineer will
consider this equipment to be satisfactory and accepted.
7. The Contractor shall supply new equipment to replace State-supplied equipment that is damaged by the Contractor.
B. Signal Equipment
See Section 925 for signal equipment specifications.
The signal equipment, components, supplies, or materials used in traffic signal installation may be sampled and tested if
not previously approved by the Department.
Test according to the Specifications and the Sampling, Testing, and Inspection Manual using one or more of the
following methods:
Have the Department use their own facilities.
Have the supplier or manufacturer use their facilities with an authorized Department representative to witness the
testing.
Provide independent labratory test results indicating compliance with Department Specifications referenced in
Subsection 647.1.02, ―Related References‖, of this document.
When testing by the Department is required, supply the item to the Department. Acceptance of materials tested
does not waive warranties and guarantees required by the Specifications.
C. Cable
Use cable that conforms to Section 680, Section 925, and the appropriate IMSA, NEMA, or UL Specifications for the
wire or cable.
Obtain pole attachment permits required by local utility companies or pole owners to allow joint use for signal cable,
hardware, or other auxiliary devices.
D. Interconnect Communications Cable
The interconnect cable (communication cable) links the master controller, the field controllers, and sensors. Follow
these guidelines:
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1.

Use fiber optic interconnect cable for all new interconnected signal systems. See Section 935 for fiber optic cable
information, specifications and installation and testing techniques.
2. Use copper cable only as directed by the Project Engineer or where specifically shown in the Plans. Refer to Section
647.3.05, ―Construction‖, of this document for installation.
E. Messenger Cable
Use cable that conforms to ASTM A 475 Siemens-Martin grade or better with Class A coating. The messenger is used to
support cable indicated in the Plans as overhead cable. Use devices such as wire ties or lashings to attach the cable.
Before erecting the messenger strand, determine the suspension strand length to span the distance between the
poles.
Run the messenger strand from structure to structure without splicing.
The maximum allowable sag is five percent (5%) of one-half of the longest diagonal distance between the signal
poles.
Calculate attachment points for the messenger strand at the signal pole according to the Plan detail sheet.
F. Fiber Optic Cable
Use fiber optic cable that complies with Section 935. Use Department approved materials, and utilize Department and
fiber optic cable manufacturer recommended installation methods practices and techniques for installation, storage and
termination of fiber optic cable.
Use minimum 24 fiber, single mode fiber optic cable, for communications unless otherwise specified in the
plans.
Submit fiber optic cable manufacturer supplied product information on materials to be used for review for
Specification Section 935 for compliance.
Before erecting the messenger strand, determine the suspension strand length to span the distance between the
poles.
Run the messenger strand from structure to structure without splicing.
The maximum allowable sag is five percent (5%) of one-half of the longest diagonal distance between the signal
poles.
Calculate attachment points for the messenger strand at the signal pole according to the Plan detail sheet.
For underground installation, utilize materials and techniques approved by the Engineer and in conformance with
Subsection 647.3.05.M and detail sheets for conduit and pull box installations. Underground fiber optic cable
installation shall include tone tape or cable for utility detection and in compliance with project detail sheets.
G. Conduit on Structures
Use rigid metallic materials for all exposed conduit for cabling. Use metallic conduit on the exterior of signal poles and
other structures and to house signal conductors for the entire length from the weatherhead on the pole to the interior of
the cabinet (see Subsection 647.3.05X).

647.3 Construction Requirements
Refer to Subsection 107.07 of the Specifications regarding proper conduct of The Work.
647.3.01 Personnel
For the definition of a qualified electrician, see Subsection 755.1.01.
647.3.02 Equipment
Use machinery such as trucks, derricks, bucket vehicles, saws, trenchers, and other equipment necessary for the work and
approved by the Engineer prior to installation operations.
647.3.03 Preparation
Utility Permits
A. Application
Apply for, obtain, and pay for utility services and pole attachment permits for signal operation required in the Plans.
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B. Maintenance
Maintain these utility services until Final Acceptance of each signal installation. After Final Acceptance, transfer these
services and permits to the local government or jurisdiction responsible for maintenance and operation. Ensure that the
transfer does not interrupt service.
C. Utility Location
1.

2.

3.

Adjustment
Prior to ordering signal poles, locate utilities and adjust the location of poles, where necessary, to minimize utility
conflicts. Obtain approval from the Engineer for any deviation from the Plans.
Determine the final length of mast arms based on any field adjusted pole locations. Final location shall be approved
by the Engineer.
Clearance
When installing aerial cable of any type, ensure that overhead clearance and separation requirements conform to
local utility company standards and the NEC. Refer to the Standard Details Drawings for further information on
utility clearances.
Pre-emption
When traffic signal pre-emption is used, coordinate with the railroad, fire department or any other agency that uses
pre-emption to obtain pre-emption output and route output cable to the signal controller operating the intersection to
be pre-empted. Obtain all permits and approval for crossing at grade or grade separated railroad facilities.

647.3.04 Fabrication
General Provisions 101 through 150.
647.3.05 Construction
A. Acquiring and Disposing of Equipment
Do not modify the signal equipment, design, and operation without the District Traffic Operations Engineer’s written
approval.
All traffic signal equipment removed or replaced shall be returned to District Traffic Signal Shops unless otherwise
noted in the Plans or as directed by the Engineer.
B. Traffic Signal Equipment Modification and Removal
Upon modification of any existing traffic signal equipment, responsibilities for maintenance, operations and response to
traffic signal malfucntion become the responsibility of the contractor and provisions of Section 647.3.07, ―Contractor
Warranty and Maintenance‖, apply.
1.

Remove existing signal equipment that is not used in the final installation when the new signal equipment is
operational.
Carefully remove equipment to minimize damage and retain it in its original form. This equipment may include:
Steel poles including the foundation down to 2 feet (600 mm) below ground level finished grade
Concrete Strain poles
Timber poles
Traffic signal cabinets including contents, cabinet base and work pads
Original signal heads including span wire support

2.
3.
4.

Other equipment not retained in the final installation
Salvage the equipment as directed in the Plans or as directed by the Engineer
If the Plans specify delivery of salvaged equipment to a Department facility, provide an inventory list and arrange a
mutually agreeable delivery time with the Engineer twenty-four (24) hours in advance.
Replace traffic signal equipment that the Engineer determines has been damaged or destroyed during installation or
modification of the traffic signal, at no expense to the Department. Replace with new material.
If the Engineer finds that the existing material to be relocated is unsatisfactory, replace with new material. The costs
will be paid for as Extra Work. Include the removal costs of all equipment, including salvaged equipment, in the
cost of the overall bid price submitted.
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5.

Remove old signal heads by the end of the day that the new signal equipment is placed in operation. Remove all
other signal equipment within seven (7) days after operations of the newly operational equipment, or within thirty
(30) day burn-in period commencement.
C. Auxiliary Cabinet Equipment
Provide auxiliary cabinet equipment or special purpose equipment with connecting harnesses, if necessary, or as shown
in the Plans or Standard Detail Drawings.
1. Install the equipment in its associated cabinet. Extraneous wiring maybe necessary to install the equipment.
Additional cabling shall be enclosed in rigid, galvanized conduit and neatly secured.
2. Connect the auxiliary equipment to its cable harness, or insert it in premounted racks or sockets.
D. Signal Controllers
Furnish and install approved microprocessor controllers at the locations shown in the Plans or as directed by the
Engineer. All equipment furnished shall comply with Section 925,‖Traffic Signal Equipment‖.
1. Identify the controller and other auxiliary equipment by serial number and model. These numbers shall agree with
previously approved catalog submittals.
2. Assemble the controller, cabinet, and auxiliary equipment to provide the operational sequence shown in the Plans
and future operations specified.
E. Cabinet Assembly
1.

2.

3.

Location
When placing the cabinet, choose a location that:
a. Protects maintenance personnel from vehicles when servicing the equipment
b. Allows the front panel door of the controller to open away from the intersection for view of signal indications
while servicing or performing cabinet work.
c. Does not block a sidewalk or passageway and complies with Federal regulations for Americans with
Disabilities Act (ADA) clearance requirements.
d. Is located away from the roadway or curb line to prevent vehicular damage to the cabinet.
e. Is not located within drainage areas or installed in areas likely to collect and hold surface water.
Relocate the cabinet to avoid conflicts from proposed reconstruction projects, commercial driveways, etc. within the
right-of-way at the Engineer’s discretion.
Erection
Install and level traffic signal controller cabinets at locations shown in the Plans and/or as directed by the Engineer.
a. Install cabinets to conform to the Standard Detail Drawings. Install pole or base-mounted as indicated in the
Plans.
b. Seal base-mounted cabinets to their base using silicone based sealer. Pliable sealant used shall not melt or run at
temperatures as high as 212 ºF (100 ºC).
c. Use prefabricated bases and work pads
d. Install technician pad in front and rear of the controller cabinet door. See standard details for pad information.
Field Cabinet Wiring
All wiring shall be neat and secured and comply with NEC, NEMA, and Table 647-1, Table 647-2, Table 647-3 and
Table 647-4 of this Specification.
a. Cut field cabinet wiring to the proper length and organize it in the cabinet.
Use at least No. 6 AWG wire on conductors between service terminals and the ―AC+‖ terminals to
signal light relays, and buss terminals.
b.
c.
d.

Use at least No. 6 AWG wire on terminal connections to light neutral.
Crimp terminal connections to conductors with a ratchet-type crimping tool that will not release until the
crimping operation is completed.
Do not use splices inside the controller cabinet, base, or conduit.
Do not use solid wire, except grounding wire.
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e.

Supply the cabinets with cabinet wiring diagrams, schematic drawings, pin assignment charts, and manuals for
circuits and components. Store these documents in the cabinet in a resealable, weatherproof container.
F. Signal Monitors
Furnish signal monitor equipment as follows:
1.
2.

Mount signal monitors in a rack with appropriate connectors to attach to the wiring harness.
Program the monitor card according to the signal operation indicated in the Signal Plans before placing the
installation in flash or stop-and-go operation.
3. Configure and equip the signal monitor to monitor all red signal indications. Ensure that the red output for unused or
vacant load bays or output slots is jumpered to 120 V AC+.
G. Power Disconnect
Install a power disconnect box at each intersection as shown in the Standard Detail sheets. Install service cables from
disconnect box and terminate as specified on the controller cabinet-wiring diagram.
H. Flashing Beacon
Furnish and install the flashing beacon controller at the locations shown in the Plans and/or as directed by the Engineer.
Install it as a complete unit (solid state flasher and cabinet with time clock, if applicable) and ensure that it conforms to
this Specification.
I.

Loop Detector Systems
Install and test loop detector systems according to NEMA Standards Publication TS 1-1983, Section 15, Inductive Loop
Detectors, subsequent revisions (except as shown in the Plans), details, notes, and this Specification.
Ensure that loop detectors are complete and fully operational before placing the signal in stop-and-go operation.
1.

2.

General Installation Requirements
Each loop must consist of at least two turns of conductor, unless otherwise shown in the Plans or this Specification.
Do not place a portion of the loop within 3 feet (1 m) of a conductive material in the pavement such as manhole
covers, water valves, grates, etc.
a. Install pull boxes, condulets, and conduits before beginning loop installation.
b. Ensure that the ambient pavement surface temperature in the shade is at least 40 ºF (5 ºC) before placing sealant
into saw cuts.
Loop Saw Cuts
a. Outline the loop on the pavement to conform to the specified configuration.
b. Install the detector loop in a sawed slot in the roadway surface deep enough to provide at least 2 inches (50 mm)
of sealant cover.
c. Ensure that the slot is at least 0.25 inches (6 mm) wide for stranded No. 14 AWG loop wire, THHN, THWN,
XHHN, or XLPE, and at least 0.31 inches (7 mm) wide for polyethylene or PVC encased No. 14 AWG loop
wire.
1) At the intersection of the slots, drill a 1.25 inch (31 mm) diameter hole or make miter saw cuts in the
pavement.
Overlap miter saw cuts at the intersection of saw cuts so that the slots have a full-depth and smooth bottom.
2) Prevent the wire from bending sharply.
3) Do not install detector loop wire unless sawed slots are completely dry and free of debris. Use compressed
air to thoroughly dry the sawed slot.
4) Install the loop wire starting at the nearest pull box or condulet, around the loop for the specified number of
turns, and back to the pull box or condulet.
NOTE: Loop wire from the street is to be spliced in condulets or pull boxes only.
d.

Press the wire in the slot without using sharp objects that may damage the jacket.
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e.

J.

Hold the loop in place every 5 feet (1.5 m) with 1 inch (25 mm) strips of rubber, neoprene, flexible tubing, or
foam backer rod as approved by the Engineer.
f. Leave the hold down strips in place when filling the slot with loop sealant.
g. Where encased loop wire is used, apply a waterproof seal to the ends of the polyethylene tubing that encase the
wire to prevent moisture from entering the tube.
h. Where the loop wires cross pavement joints and cracks, protect the loop wires using the method specified in
―Miscellaneous Details‖ in the Plans.
3. Loop Sealing
After successfully testing each loop, fill the slots with sealant to fully encase the conductors.
a. Ensure that the sealant is at least 2 inches (50 mm) thick above the top conductor in the saw cut.
b. Apply the sealant so that subsequent expansion does not extend the sealant material above the pavement
surface.
c. Before the sealant sets, remove surplus sealant from the adjacent road surfaces without using solvents or epoxy
sealants.
d. Obtain approval from the Office of Materials and Research to use polyurethane sealants. They shall conform to
Subsection 833.2.09.
e. When the Engineer determines that the loop sealant can accommodate traffic but the surface is tacky, dust the
sealer on the pavement surface with cement dust before opening the roadway to traffic.
f. Dispose of the solvents used to clean loop installation equipment according to the manufacturer’s specifications
and local, State, and Federal regulations.
4. Loop Connections
Connect loop conductors to a shielded lead-in cable that runs from the pull box adjacent the pavement edge or
condulet to the detector hook-up panel in the controller cabinet, unless otherwise specified in the Plans.
a. Use continuous (no splices) shielded lead-in cable from the pull box or condulet to the cabinet input file
terminal. Do not ground the shield in the loop lead-in cable at the cabinet.
b. Connect each loop to an individual detector channel as specified in the Plans.
c. If the Plans specify that two or more loops will be operated on the same detector channel or detector amplifier
unit, wire them in series to their loop lead-in at the pull box or condulet.
d. Use series-parallel connections when series connections do not meet the manufacturer’s specified operating
range for the detector amplifier unit.
e. Make weather-tight and waterproof splices as detailed on the plan Standard Detail sheets. Make loop splices to
loop lead-in cable only after the detector system has been tested and demonstrated under traffic conditions to
the Engineer’s satisfaction.
5. Loop Maintenance
Locate all existing loops, determine the operational status of all loop assemblies, and notify the Engineer prior to
commencing loop construction activities at the intersection.
Maintain all existing, operational loops, unless otherwise notified by the Engineer. Repair of an existing loop that is
non-operational prior to beginning work will be considered as extra work.
Locate points of conflict between new loops and existing loops, and install all new loops and saw cuts so as not to
cut existing loop lead-ins and loop wires that are to be retained.
If an existing operational loop that is not scheduled for replacement fails during the construction time frame, notify
the Engineer and complete the replacement of the damaged loops immediately.
The Engineer may grant a twenty-four (24) hour period to repair the loops if their operation is not critical. All costs
associated with the replacement of the loops damaged during construction shall be charged and paid for by the
Contractor.
Pedestrian Push Button
Install the push button with a pedestrian instruction sign as illustrated on the Department’s standard detail sheets and
according to the Plans.
1. Place the pedestrian buttons as shown on the signal plan sheet and within easy access of the pedestrian crosswalk.
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2.

Position the pedestrian button to correspond to the appropriate signal phase. Locate pedestrian buttons
perpendicular to the appropriate signal indication and signal phase, and as field conditions require..
3. Place the buttons approximately 3.5 feet (1.05 m) above the sidewalk or ground level.
K. Cable
Install and connect electrical cable to the proper equipment to produce an operating traffic signal system. Use stranded
copper cable conforming to Section 925.
Install wiring in accordance with ISMA, NEMA, UL, and the Department’s Traffic Signal Wiring Standards, shown in
Tables 647-1, 647-2, 647-3, and 647-4 of this Specification.
In addition to the information provided below, see Section 682, Section 922, and Section 925 for cable equipment and
installation specifications.
Table 647-1
Vehicular Signals
Georgia DOT Wiring Standards
3-Section Signal Heads
Seven Conductor Cable

Signal Indications

Phases 2, 4, 6, and 8
Red

5-Section Signal Heads
Seven Conductor Cable

Phases 1, 3, 5, and 7

Phases 1/6, 2/5, 3/8 & 4/7

Red Wire

Red Wire

Yellow

Orange Wire

Orange Wire

Green

Green Wire

Green Wire

Red Arrow

White Wire with Black
Tracker

Yellow Arrow

Black Wire

Black Wire

Green Arrow

Blue Wire

Blue Wire

White Wire

White Wire

Neutral

White Wire

Table 647-2
Vehicular Loop Detectors
Georgia DOT Wiring Standards
Phases 3, 4, 7, and 8 Presence Loops
Detectors

Phases 2 and 6 Setback Pulse Loops and
Phases 1 and 5 Presence Loops

Loop Wires

Shielded Loop Lead-in
Cable, 3 Pair

Loop Wires

Shielded Loop Lead-in
Cable, 3 Pair

Red Wire

Red/Black Pair (1)

Red Wire

Red/Black Pair (1)

Second Lane

Green Wire

Green Black Pair (1)

Green Wire

Green Black Pair (1)

Third Lane

White Wire

White/Black Pair (1)

White Wire

White/Black Pair (1)

Red Wire

Red/Black Pair (3)

Red Wire

Red/Black Pair (3)

Fifth Lane

Green Wire

Green/Black Pair (3)

Green Wire

Green/Black Pair (3)

Sixth Lane

White Wire

White/Black Pair (3)
Red Wire

Red/Black Pair (4)

Green Wire

Green/Black Pair (4)

Right Curb Lane

Fourth Lane

First Left-Turn Lane
Second Left-Turn Lane
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Signal Indications

Table 647-3
Pedestrian Signals
Georgia DOT Wiring Standards
2-Section Signal Heads
Seven Conductor Cable
Phases 2 and 6

Phases 4 and 8

Red Wire

White Wire with Black Tracker

Walk

Green Wire

Blue Wire

Neutral

White Wire

White Wire

Don’t Walk

Table 647-4
Pedestrian Detectors
Georgia DOT Wiring Standards
3 Pair Shielded Cable
Push Buttons
Call

Phase 2 and 6

Phase 4 and 8

Green and Black Pair

Red and Black Pair

NOTE: Do not use aluminum cable.
L. Signal Cable for Vehicular Signal Heads and Pedestrian Heads
Install cable for signal heads and pedestrian heads as follows:
1.

For vehicle signal heads, install one 7-conductor signal cable for each intersection approach from the controller
cabinet to the leftmost through-signal head on each approach. From this leftmost signal head, install a 4-conductor
signal cable to each of the other signal heads on the same approach in sequence.
2. For pedestrian signal heads, install one 7-conductor signal cable from the controller cabinet to each pedestrian head
installation location to operate either one or two pedestrian heads.
3. Make a minimum 2 foot (600 mm) diameter weather drip loop as shown in the Standard Detail Drawings in the
Plans at the entrance to each signal head, pole, overhead conduit, and weatherhead.
4. Neatly tie signal cables leaving a structure or weatherhead to enter a signal fixture. Tie the cables to the messenger
cable as illustrated in the Standard Detail Drawings.
M. Interconnect Communications Cable
Use fiber optic interconnect cable for all new interconnected signal systems. See Section 935 for fiber optic cable
information, specifications and installation and testing techniques. Install and test interconnect communications cable as
follows:
1. Installation
a. Provide support for the interconnect cable on new or existing utility poles or signal poles; install underground in
conduit.
b. Pull cables with a cable grip that firmly holds the exterior covering of the cable.
c. Pull the cables without dragging them on the ground, pavement or over or around obstructions. The Engineer
will inspect and approve the cable prior to installation. Use powdered soapstone, talc, or other approved inert
lubricants to pull the cable through the conduit.
d. When using a separate messenger cable, spirally wrap the communications cable with a lashing machine
according to the IMSA-20-2 Specifications.
e. Do not splice outside the signal cabinet except at the end of full reels of 5,000 feet (1500 m).
f. Ensure that splice points are near support poles and accessible without closing traffic lanes.
g. Unless drop cable assemblies for communications are used, loop the cable in and out of the control cabinets.
Coil and tie 10 feet (3 m) of cable in the controller cabinet foundation. Tape the cable ends to keep moisture out
until the terminals are attached.
Page 11

Section 647—Traffic Signal Installation
h.

Prevent damage to the cable during storage and installation.
NOTE: Do not allow workers to step on or run over any cable with vehicles or equipment.

2.

Field Test
Conduct a test for continuity and isolation with the Engineer according to Section 935.
a. Perform the attenuation test for each fiber. Test for all events above 0.10 dB and total attenuation of the cable.
Submit both printed and electronic (diskette) OTDR testing results as referenced in Subsection 935.1.03.
b. Perform the isolation test for testing insulation resistance for each conductor and cable shield in the system.
1) Fiber optic cable testing is to be conducted according to the requirements of Section 935.3.06.B, of the
Specifications.
2) Record the fiber cable test results for each on the Interconnect Cable Data Sheet and include it as project
documentation.
c. If the conductors fail the continuity or isolation test, remove the installed cable, install new cable, and repeat the
tests.
Table 647-5
Interconnect Cable Data Sheet
Conditions
Project Number:
Date:
Weather:
Temperature:
Contractor:
Location
Controller Cabinet:
City or County:
Intersection Name(s)
Route Number(s)
Termini of Cable:
Materials
Type:
Manufacturer:
Number of Conductors:
Splice Point:
Total Length of Cable:
Tests
Conductor Tube Color Description

Continuity

Attenaution

1.
2.
3.
4.
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5.
6.
7.
8.
9.
10.
11.
12.
Shield
Comments

Inspector’s Name and Title:

N. Loop Detector Lead-in Cable
Use 3-pair shielded lead-in cable in compliance with Section 925 for Detector loop lead-in installed for loop detectors.
Use a shielded lead-in cable connecting the loop to the detector hook-up panel in the controller cabinet, unless otherwise
specified in the Plans.
Splice the loop detector wire to a shielded loop detector lead-in cable in a pull box adjacent to the loop detector
installation.
Use continuous (no splices) shielded lead-in cable from the pull box or condulet to the cabinet input file terminal.
Do not ground the shield in the loop lead-in cable at the cabinet.
Connect each loop to an individual detector channel as specified in the Plans.
Make weathertight and waterproof splices between lead-in and loop wire. Loop installation may be approved
only after the detector system has been tested and demonstrated under traffic conditions to the Engineer’s
satisfaction, during the Operational Test Period.
O. Pedestrian Push Button Lead-in
Use 3-pair shielded lead-in cable compliant with Section 925 for pedestrian push buttons. Install one 3-pair shielded
lead-in cable to each corner of the intersection, to operate either one or two push buttons. Do not ground the shield for
the push button lead-in cable at the controller cabinet.
P. Messenger Cable, Stranded-Steel
Set messenger strands so that the height of the installed traffic signal heads conforms to the clearances on the Standard
Detail Drawings. Lash cables to messenger cable or use cable ties spaced at 6 inch (150 mm) increments.
1. Drill wood poles to receive the eye bolts so that the span wire and eyebolt at each connection form a straight angle.
Never pull or strain the messenger on the eye bolt to an angle of variance greater than ten degrees (10º).
2. Attach down guy wires to guy hooks. Never attach them directly to the eyebolt.
3. Ensure that messenger strand clearances conform with local utility company standards.
4. Make stranded messenger cable attachment points with the appropriate size strand vises or 3 bolt clamps. Stranded
steel messenger cable is not paid for separately under this Specification.
NOTE: Never splice messenger cable between structures.
Q. Underground Cable for Signal Circuits
Underground cable for signal circuits includes cable, with conduit, as shown in the Plans. Install cable under existing
pavement or surfaced shoulder, according to Subsection 680.3.05.
1. Cable in Conduit
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2.

Pull cable into conduits as follows:
a. Pull cables into conduits without electrical or mechanical damage. Pull cables by hand only. The use of trucks
or other equipment is not permitted, unless approved by the Engineer. If mechanical pulling is approved, do not
exceed the manufacturer’s tension rating for the cable.
b. Pull cables with a cable grip that firmly holds the exterior covering of the cable.
c. Use powdered soapstone, talc, or other inert lubricants to place conductors in conduit according to
manufacturer’s recommendations.
d. Handle and install the conductors to prevent kinks, bends, or other distortion that may damage the conductor or
outer covering.
e. Pull all cables in a single conduit at the same time. When pulling cables through hand holes, pole shafts, etc.,
use a pad of firm rubber or other material between the cable and the opening edges to prevent cable damage.
f. When installing cable in conduit with existing signal cable circuits, remove all existing cables and pull them
back into the conduit with the new cables.
g. The distance between pull boxes in a run of conduit shall not be greater than 250 feet (75 m), unless otherwise
shown in the Plans or approved by the Engineer, with the exception of fiber optic cable. The distance between
pull boxes in a run of conduit for fiber optic cable shall not exceed 750 feet (225 m). Identification tape and or
tone detection wire shall be used for fiber optic cable in conduit. All unused conduit shall have a continuous
pull cable installed between pull boxes. All buried conduit shall be marked using sentinel marker posts
identifying buried conduit, approved by the project engineer. See Section 682 for additional requirements.
Splices
Required signal conductor splicing shall be performed according to the National Electric Code; use materials
compatible with the sheath and insulation of the cable.
Make splices at the first opportunity for items such as electrical communication boxes, pull boxes, controller
cabinets, or pole bases unless otherwise shown in the Plans.

NOTE: Do not splice signal conductor cables for vehicle signal heads or pedestrian heads between the controller
cabinet and the first signal or pedestrian signal head attachment.
Do not splice the pedestrian push button lead-in cable between the controller cabinet and the first pedestrian push
button on each corner.
Do not splice fiber optic cable or copper cable between intersections unless otherwise approved by the Engineer.
If approved, splice only in above ground enclosures or aerial splice boxes. Do not splice fiber optic or copper
cable in pull boxes.

Make signal conductor line splices with copper-clad pressed sleeves or an approved equivalent. See ―Pull Box
Splices‖ in the miscellaneous construction details in the Plans.
a. Insulate required splices with plastic, pressure sensitive, all-weather 1.5 mil (0.038 mm)electrical tape
b. Apply the tape half-lap to a thickness 1.5 times thicker than the factory-applied insulation and sheath. Taper it
off over the sheath neatly to approximately 3 inches (75 mm) from the conductor splice.
c. For cable splicing in junction boxes, use a heat-shrinkable, self-sealing splice instead of the above.
d. Pad the sharp points and edges of the connector an fill voids with extra wraps of plastic tape. Do not stretch the
tape excessively or cause creeping.
e. Make the spliced joints watertight.
Note: Splice detector wires to shielded loop detector lead-in at pull boxes located
immediately after the loop wire leaves the roadway. No splices will be permitted in shielded
loop detector lead-in cable from this point to the controller cabinet.
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R. Aerial Cable for Signal Circuits
Aerial cable for signal circuits consist of one or all of the following cables:
Loop lead-in (sensor and detector)
Signal wiring (controller)
Interconnect cable (communications)
Support these cables on existing or newly installed signal or utility poles as detailed in Subsection 647.2.01.F.
S. Conduit and Fittings
Install conduit by type (rigid, HDPE, PVC) as shown in the Plans and the Standard Detail Drawings. Refer to the NEC,
for conduit full percentages.
Separate signal conductors from vehicle detector and communications interconnect cables, except inside of poles.
Separate the power cable to the controller cabinet from all other cables in its own 1in (25 mm) rigid conduit except
inside poles. Ensure that conduit conforms to Section 682, Section 923 and Section 925 with the following addition:
Use flexible conduit only where shown in the Details or as directed to do so in writing by the District Signal
Engineer.
Use the conduit size specified in the Plans, unless otherwise directed by the Engineer. Obtain written approval from the
Engineer prior to installing conduit other than the size specified in the Plans.
All 2 inch (50 mm) conduit elbows shall be ―sweep‖ type. The minimum radius for the elbow is 18 inches (450 mm),
unless otherwise approved by the Engineer.
NOTE: Do not use multi-cell conduit.
Install conduit and fittings as follows:
1.
2.
3.
4.
5.

Ensure that exposed conduit on poles are rigid, galvanized metal conduit.
Ream the ends of metallic conduit after cutting the threads. Ream other conduit as necessary.
Cut the ends square, and butt them solidly in the joints to form a smooth raceway for cables.
Make conduit joints to form a watertight seal.
Coat metallic conduit threads with red- or white-lead pipe compound, thermoplastic or Teflon seal. Ensure that they
are securely connected.
6. Make plastic conduit joints with materials recommended by the conduit manufacturer.
7. Install bushings in the conduit to protect the conductors. When conduit is installed for future use, properly thread
and cap the ends of the metallic conduit runs.
a. Plug the ends of nonmetallic conduit runs to prevent water or other foreign matter from entering the conduit
system.
b. Seal the exposed conduit ends with a permanently malleable material.
c. Ensure that empty conduit installed for future wire or cable has a nylon pull string or cord inside that is
impervious to moisture and rot and can withstand a load of 50 pounds (23 kg) without breaking. Secure this pull
cord at each open end and at each pull box.
8. Ensure that conduit on pole exteriors are mounted with galvanized, two-hole straps or clamps. Place the clamps not
more than 3 feet (1 m) from junction boxes, condulets, or weatherheads. Place it at 5 foot (1.5 m) intervals
elsewhere.
a. Fasten the clamps to wood poles with galvanized screws or lag bolts.
b. Do not install conduit risers on concrete, steel, or mast arm poles unless approved by the Engineer.
9. Install a weatherhead at the end of exterior conduit runs on a pole or other structure to prevent moisture of other
matter from entering the conduit.
10. After installation, ensure that the conduit or fitting placement has not warped or distorted any condulet, terminal, or
control or junction box.

Page 15

Section 647—Traffic Signal Installation
T. Underground Conduit
Underground conduit includes encased or direct burial conduit.
1.

Install the conduit in a trench excavated to the dimensions and lines specified in the Plans.
a. Provide at least 18 inches (450 mm) finished cover, unless otherwise specified.
b. Under pavement, excavate at least 36 inches (900 mm) below the bottom of the pavement.
2. Before excavation, determine the location of electrical lines, drainage, or utility facilities in the area to prevent
damage.
a. Place the conduit where it will not conflict with proposed guardrail, sign posts, etc.
b. Change locations of conduit runs, pull boxes, etc., if obstructions are encountered during excavation. Changes
are subject to the Engineer’s approval.
c. Where possible, provide at least 12 inches (300 mm) between the finished lines of the conduit runs and utility
facilities such as gas lines, water mains, and other underground facilities not associated with the electrical
system.
3. When the conduit run is adjacent to concrete walls, piers, footings, etc., maintain at least 4 inches (100 mm) of
undisturbed earth or firmly compacted soil between the conduit and the adjacent concrete or, when the conduit is
encased, between the encasement and the adjacent concrete.
Unless specified in the Plans, do not excavate trenches in existing pavement or surfaced shoulders to install conduit.
4. When placing conduit under an existing pavement, install the conduit by jacking and boring, or other approved
means. See Section 615 for jacking and boring pipe specifications. Obtain the Engineer’s approval prior to installing
conduit by means of boring-method.
5. When the Plans allow trench excavation through an existing pavement or surfaced shoulder, restore the pavement
shoulder surface, base, and subgrade according to the Specification.
6. Cut trenches for conduit on a slight grade (0.25 percent minimum) for drainage, unless otherwise specified. When
the grade can not be maintained all one way, grade the duct lines from the center, both directions, down to the ends.
7. Avoid moisture pockets or traps. Excavate vertical trench walls.
8. Tamp the bottom of the trench to produce a firm foundation for the conduit.
9. When necessary to prevent damage, sheet and brace the trenches and support pipe and other structures exposed in
the trenches.
10. Conduit installed for fiber optic cable installation shall have detectable tone wire installed for detection as specified
and detailed in the Project Standard Detail Sheets.
U. Encased Conduit
Place encased conduit in the locations shown in the Plans unless otherwise specified. Construct as follows:
1.
2.

Construct the encasement using Class A concrete that meets requirements in Section 500 .
Extend the encasement or conduit under roadway pavements or surfaces 6 inches (150 mm) past the outer edge of
paved shoulders or sidewalks, or past curbs if no shoulder or sidewalk is present.
3. Extend the conduit at least 3 inches (75 mm) beyond the encasement.
4. Place 3 inches (75 mm) of concrete in the bottom of the trench and place the conduit on top of it.
5. Temporarily plug the ends of the conduit to prevent concrete or foreign materials from entering.
6. Cover the conduit with at least 3 inches (75 mm) of concrete.
Wait to encase the conduit with concrete until the Engineer inspects and approves the conduit.
7. Cure the concrete encasement according to Subsection 500.3.05.Z, except curing may be reduced to twenty-four
(24) hours. Use a precast encasement if approved by the Engineer.
V. Direct Burial Conduit
Install direct burial conduit as shown in the Plans. Use rigid galvanized steel, polyvinyl chloride, or polyethylene
conduit. Excavate at least 36 inches (900 mm) below the top of the finished ground or 36 inches (900 mm) below the
bottom of the pavement.
When rock is in the bottom of the trench, install the conduit on a bed of compacted, fine-grain soil at least 4 inches (100
mm) thick.
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Conduit installed for fiber optic cable installation shall have detectable tone wire installed for detection as specified in
Section 935 and detailed in Standard Detail Sheets.
W. Backfilling
Immediately backfill the conduit after the Engineer’s inspection and approval, except for encased conduit, which must
complete a twenty-four (24) hour cure period.
1. Backfill with approved material free of rocks or other foreign matter.
2. Backfill in layers no greater than 6 inches (150 mm) loose depth, up to the original ground level.
3 Compact each layer to one hundred percent (100%) of the maximum dry density as determined by GDT 7, GDT
24a, or GDT 24b, GDT 67.
X. Conduit on Structures
Install conduits, condulets, hangers, expansion fittings, and accessories on structures according to the Plans and, unless
otherwise specified, the following:
1. Run the conduit parallel to beams, trusses, supports, pier caps, etc.
2. Install horizontal runs on a slight grade without forming low spots so they may drain properly.
3. Run conduits with smooth, easy bends. Hold the conduit ends in boxes with locknuts and bushings to protect the
conductors.
4. When not specified in the Plans or Special Provisions, submit the type and method for attachment to structures to the
Engineer for submission to the District Traffic Operations Engineer for approval.
All exposed conduit shall be galvanized, rigid condit unless otherwise specified.
Y. Testing Conduit
After installing the conduit, test it in the presence of the Engineer.
1.
2.
3.

Test conduit using a mandrel 2 inches (50 mm) long and 0.25 inches (6 mm) smaller in diameter than the conduit.
Repair conduit to the Engineer’s satisfaction if the mandrel can not pass through. If repairs are ineffective, remove
and replace the conduit at no additional cost to the Department.
Thoroughly clean the conduits. When installing conduit but wiring at a later date:
a. Perform the mandrel test.
b. Ream the duct opening to remove burrs or foreign matter.
c. Thoroughly clean the duct.
d. Provide and install a weatherproof cap at each open end.
e. All installed conduit not used or containing cable shall have a continuous nylon pull string installed between
junction boxes.

Z. Grounding
Ground the cabinets, controller, poles, pull boxes, and conduit to reduce extraneous voltage to protect personnel or
equipment. See Section 639 and Section 924 for grounding requirements.
NOTE: Grounding shall meet the minimum requirements of the NEC.
Provide permanent and continuous grounding circuits with a current-carrying capacity high enough and an impedance
low enough to limit the potential above the ground to a safe level.
Perform grounding as follows:
1.
2.
3.

Bond the grounding circuits to nonferrous metal driven electrodes. Use electrodes that are at least 0.625 inches (15
mm) in diameter, 8 feet (2.4 m) long, and are driven straight into the ground.
Use the shortest possible ground lead that leads directly to a grounding source.
Ensure that the maximum resistance between the ground electrode and the cabinet ground buss or other point in the
grounding system is no greater than five (5) ohms.
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4.
5.
6.

Connect the ground electrodes and the ground wire with an exothermic weld.
Connect neutral conductors to the cabinet buss-bar and ground them at each terminal point.
Ground the cabinet with a No. 6 AWG solid copper wire between the buss-bar to the ground electrode. Bends shall
not exceed 4 inch (100 mm) radius bends.
7. Permanently ground the poles by bonding the No. 6 AWG solid copper wire to a separate ground rod.
8. Ground pole-mounted accessories to the pole.
9. Underground metallic conduit or down guys are not acceptable ground electrodes. Do not use Snap-On connections.
AA. Ground Rod
Install ground rods in or adjacent to the traffic signal pole bases, controller cabinet bases, and pull boxes to shield and
protect the grounding system.
When ground rods are not protected, bury them at least 2 inches (50 mm) below the finished ground level. See Section
924 for information pertaining to ground rod composition.
1.
2.

Use 0.625 inch (15 mm) diameter ground rods at least 8 feet (2.4 m) long. Use copper clad ground rods.
Drive single ground rods vertically until the top of the rod is no more than 2 inches (50 mm) above the finished
ground.
3. Attach a length of No. 6 AWG solid copper wire to the top of the ground rod using an exothermic weld.
4. When controller cabinets are mounted on timber poles, ground them with No. 6 AWG solid copper wire attached to
the ground rod. Run the wire inside a minimum 0.75 inch (19 mm) rigid conduit attached to the timber pole and to
the chassis ground in the controller cabinet.
5. When ground penetration is not obtained:
a. Place a horizontal ground rod system of three (3) or more parallel ground rods at least 6 feet (1.8 m) center-tocenter and no more than 2 inches (50 mm) above the finished ground.
b. Ensure that this grounding system produces a resistance of 5 ohms or less.
c. Join the ground rods and connect them to the grounding nut of the traffic signal base with No. 6 AWG solid
copper wire.
6. Install a ground wire on wood poles.
a. Use at least No. 6 AWG solid copper wire bonded to the grounding electrode and extending upward to a point
perpendicular to the uppermost span.
b. Place wire staples no greater than 2 feet (0.6 m) apart to secure the ground wire to the pole.
c. Connect the span wire to the pole ground using split bolt connectors. Use the pole ground for a pole mount
cabinet.
7. Ensure that grounding for signal strain poles conforms to the grounding assembly typical erection detail sheet in the
Plans.
8. Permanently ground cabinet and cabinet conduits to a multi-terminal main ground buss.
a. Use a No. 6 AWG solid copper wire bonded between the buss and grounding electrode.
b. Connect the power company neutral, conduit ground, and grounds of equipment housed in the cabinet to the
buss-bar.
c. Do not ground to a permanent water system instead of the driven ground rod. Ensure that grounding devices
conform to the requirements of the NEC and NEMA.
BB. Signal Poles
See Section 501 for signal pole materials certification and Subsection 925.2.27 and Subsection 925.2.28 for traffic signal
equipment. Refer to the Plans for pole locations.
Where necessary, adjust pole location to avoid utility conflicts. Provide minimum clearance distances between the signal
pole and the roadway as specified in the Plans and on the Standard Detail Drawings.
1.

Strain Poles
Provide signal strain poles that conform to Section 639.
Provide caissons or foundations that conform to the ―Construction Detail for Strain Pole and Mast Arm Pole
Foundations‖ in the Plans.
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2.

Determine the required foundation size based on the manufacturer’s specified ―bending moment at yield‖ for the
each pole.
Provide strain poles with manufacturer-installed holes for pedestrian heads and push buttons. Seal unused holes
with water tight plugs and/or rubber gaskets.
Rake the poles during installation to provide a pole that is plumb once the load is applied.
Metal Poles
Install metal poles as follows:
a. Ensure that anchor bolts, reinforcing bars, and ground rods conform to Section 639 and Section 852 and are
placed in the excavation.
b. Support the anchor bolts with a template to provide the proper bolt circle for the pedestal or pole to be installed.
c. Wire the reinforcing bars together or to the anchor bolts.
d. Wire the conduits in the base to the reinforcing bars for support. Ensure that they are accessible above and
beyond the foundation.
e. Before pouring the foundation concrete, determine that the anchor bolt orientation is correct so that the tensile
load is divided between at least two anchor bolts. Pour and vibrate the concrete with the Engineer present.
f. Ensure that the pole foundations and pedestals with the anchor-type base conform to Section 500 and Section
639. Do not install or locate poles without the Engineer’s approval.
The Engineer may take a concrete test cylinder as it is being poured.
1) Cure the cylinder and submit it for testing to the Office of Materials and Research.
2) If the concrete foundation fails to meet the requirements of the Specifications and is not accepted, replace
the foundation upon notification of failure.
g. After installing poles and applying the load of the signal span, inspect them for plumb and for the proper
horizontal position of the mast arm, when applicable.
Correct deficiencies by using the leveling nuts on the anchor bolts or be adjusting the mast arm.
h. The Engineer will examine the pedestals and poles for damaged paint or galvanizing. Restore the finish coating
where necessary.
i. After the Engineer approves the pole installation, finish the area between the pole base and the top of the
foundation with grounding material.
If the finish or galvanized steel materials is scratched, chipped, or damaged, the material will be rejected. The
finish may be replaces as specified under Section 645, with the Engineer’s approval.
NOTE: Never add holes or openings to the metal pole or mast arm without approval from
the Office of Bridge and Structural Design.
j.

For poles or arms that need galvanization, thoroughly clean the steel poles and arms and touch up nongalvanized parts with i-d red or original-type primer.
Apply the remaining coats according to the System V (Heavy Exposure) Section 535, unless otherwise
indicated in the Plans.
k. Install a service bracket on one pole at each intersection to attach power service wire as specified in the Plan
details. Install a disconnect box on one pole at each intersection to attach power service where the power service
is provided overhead.
l. Install poles to which controller cabinets are attached with mounting plates, bolts, nipples, and at least two, 2
inch (50 mm) threaded openings at the top and bottom of the pole.
m. Attach the fittings to the poles as specified by the manufacturer in the Plans or as the Engineer directs. The
fittings may include:
Cast aluminum cap
Weatherhead with chase nipples and couplings
Galvanized elbow with bushing installed by cutting the pole and welding in place around the entire
circumference
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3.

4.

Copper-clad ground rod that is 0.5 inches (12 mm) or 0.625 inches (15 mm) diameter by 8 feet (2.4 m)
long attached to the pole by a tap screw or weld fitting of No. 6 AWG semi-hard drawn solid copper
wire and a standard copper clad ground clamp
n. Use a strandvise to attach spanwire to a clevis device or another strandvise. The Office of Materials and
Research will inspect the anchor bolts. If approved, the Office of Materials and Research will display the
inspector’s hammer stamp mark on the top of the bolt.
Concrete Strain Poles
a. Ensure that concrete strain poles meet the requirements of Section 639. Use concrete poles that have threaded
couplings to accept weatherheads, pedestrian head mounting hardware, or utility service points shown in the
construction details.
b. Install concrete strain poles so that the angle of variance between the eye bolt on the pole and the span wire is
less than ten degrees (10º).
c. Verify pole hole orientations for pedestrian heads, pedestrian push button stations, luminaries arms, etc., with
the Engineer prior to proceeding with traffic signal installation.
Mast Arms
Install mast arms that can accommodate traffic signal mounting hardware and that adhere to the manufacturer’s
recommended procedures and Section 925 and Section 915. Do not add holes.
a. Seal the openings in the mast arms to prevent pests from entering.
b. Align the mast arm to allow the signal heads to hang plumb at the correct height without using extensions.
NOTE: The contractor shall submit a “Mast Arm Pole Chart” to the Engineer for review
and approval as described in Subsection 647.1.03.E of this Specification.

5.

6.

Verify pole hole orientations for pedestrian heads, pedestrian push button stations, luminaries arms, etc., with the
Engineer prior to proceeding with traffic signal installation.
Aluminum Pedestrian Pedestals Poles
Install aluminum pedestal poles, which adhere to Section 850 on breakaway aluminum bases that meet the
requirements for breakaway construction. See Section 925 for breakaway base requirements. See the Standard Detail
Drawings for Pole and Foundation Details.
a. Secure at least four anchor bolts in a concrete foundation as shown in the construction detail.
b. Contain the wiring inside the pole. Do not allow conduit outside the pole except to wire the pedestrian push
button.
c. Position the pedestal pole plumb and high enough to clear the pedestrian’s head as shown in the Plans - usually
10 feet (3 m) from the ground line.
d. Instruct the supplier to furnish a mill certificate that shows the alloy and physical properties of the steel used in
fabricating the anchor bolts. The bolts may be subjected to a tensile and shear strength test.
Timber Poles
Timber poles do not require the use of concrete for filling the cavity around the pole base.
Use timber poles that meet the requirements of Section 861. Use Class II for all signal support poles. Use Class IV
for aerial loop lead-in or communication cable if approved by the Engineer. Poles shall be inspected and include
AWW stamp.
Drill wood poles to receive the eye bolt so that the angle of variance between the eye bolt and span wire at each
connection is less than ten degrees (10º). See the Standard Detail Drawings for additional information.
Guy timber poles use single or double guy wires as shown in the Plans and as directed by the Engineer. Guy helper
cables with separate guy wires when helper signal span cables are indicated in the Plans.

NOTE: Never attach down guy wires to eye bolts. Attach down guy wires to guy hook brackets only and install
insulating rods on all down guy installations as detailed on Standard Detail Sheets .
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CC. Pull Boxes
Ensure that pull boxes conform to Subsection 680.3.05.B and the Standard Detail Drawings or Plan Detail Sheet. Install
pull boxes as required by the Specifications and Plans.
1. Include provisions for drains in pull box excavations as specified.
2. Do not place the aggregate for the drain until the Engineer approves the excavation.
3. Set the precast pull boxes in place, level, and install conduits at required (conduit shall penetrate at least 3 inches (75
mm) into the pull boxes). Adjust the location of the pull box if necessary to avoid obstacles.
Do not locate pull boxes on the curb side of the signal pole in the intersection radius return
Install pull boxes so that the long dimension is parallel to the adjacent roadway
Install the pull box at a location that is level with the surrounding ground or pavement. Do not place a pull
box in a ditch or depression. Unless otherwise shown in the Plans, when installed either in a sidewalk or in
the ground, the top of the pull box shall be level with the sidewalk or ground surface
4. Obtain the Engineer’s approval, and begin backfilling and installing the frame and cover. Ground metal lids or
covers.
DD.Span Wire and Span Wire Assemblies
Use span wire to support signal heads, cable, and other hardware only. Use messenger cable to support the aerial cable
plant. Install span wire and messenger wire where specified in the Plans and in accordance with the Standard Detail
Drawings. See Section 925 for information on span wire and messenger cable.
1. Install signal span wire not to exceed the sag specified in the Standard Detail Drawings.
2. Use helper cables where specified in the plans and on the Standard Detail Drawings.
3. See Subsection 639.3.05.F except, when erecting cable on a timber pole, in which case locate the attachment point a
minimum of 18 inches (450 mm) from the top of the pole, to determine the required attachment point.
4. For construction of a box or modified box span, use either bullrings or interlocking strandvises. Be consistent
throughout the intersection in use of bull rings or strandvises.
5. Install 8 inch (200 mm) diameter drip loop wrapped two times at the cable entrance to signal heads. Arrange cable
so that it enters the structure from the bottom of the drip loop. Use a 24 inch (600 mm) diameter drip loop where
cables enter a weatherhead and use a 24 inch (600 mm) sag at corners of a span.
6. Lash cables to span wire or use cable ties spaced at 6 inch (150 mm) increments.
7. Ground all span wire and down guy assemblies as shown on Standard Detail Sheets .
EE.Traffic Signal Heads
Place traffic signal heads according to the signal design and Plan detail drawings. Deviation from the Plans must be
according to the MUTCD, current edition and at the Engineer’s approval.
1. Install traffic signal heads at least 17 feet (5.1 m), but no greater than 19 feet (5.7 m) over the roadway.
2. Use extension mounting hardware to give signal heads on the same approach the same vertical clearance.
a. If extensions are over 2.5 feet (0.75 m), tether them at the bottom of the signal head using 0.25 inch (6 mm)
span wire and a breakaway tether plate or fitting.
b. Measure the clearance from the pavement to the lowest part of the assembly, including brackets and back plates.
c. Mount traffic signals on the side of wood or metallic poles with a clearance of at least 12 feet (3.6 m) above the
sidewalk or pavement grade of the center of the highway, whichever grade is higher.
3. Connect the signal cable to the wire in each signal head to provide the correct signal indication when the cables are
connected to the controller cabinet back panes. Do not splice cables except in hand holes at the bases of poles or
overhead in junction boxes.
4. Install optically programmable (OP) signal heads as shown in the Plans and standard detail sheet and as directed by
the manufacturer.
5. Mount OP heads securely or tether them to limit movement. Mask the lamp for directing visibility under the
Engineer’s supervision.
6. Tether signal heads that have tunnel visors longer than 12 inches (300 mm), at the discretion of the Engineer.
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7.

Attach signal heads to mast arms using rigid mounting brackets. See Section 925 for equipment information. Adjust
signal heads on mast arms so that all red indications on the same mast arm are at the same elevation.
8. Install lane control heads for reversible lane systems and ramp metering heads as shown in the Plans and the
Standard Detail Drawings. Center each signal over the lane or lanes under signal control.
Leave a vertical clearance for blank-out signs as shown on the Standard Detail Drawings. Use a spirit level to
ensure that the bottom edge of each sign is horizontal.
FF. Pedestrian Signal Heads
Install pedestrian signal heads on wood, concrete, steel strain poles, wood or steel auxiliary poles, or metal pedestal
poles. Do not mix pole mount methods at the same intersection installation.
Install the pedestrian signal heads as shown on the Standard Detail Drawings and the intersection plan sheets and
drawings.
Leave a vertical clearance from the bottom of the head to the ground level of least 10 feet (3 m) unless specified by the
Engineer.
1.

Pedestal Mounts
Make pedestal mounts with a lower supporting assembly consisting of:
A 4 inch (100 mm) slip-fitter bracket

2.

Hollow aluminum arms with a minimum inside cross-sectional area equal to a 1.5 inch (38 mm) pipe
Use serrated locking devices that firmly hold the signal heads in the required alignment.
Pole Mounts (Side of Pole)
For Metal poles, use side hinge ―clamshell‖ mounting hardware or hardware as described in Wood Pole or Metal
Pole alternate.
a. Side Hinge ―Clamshell‖
See the Standard Detail Drawings.
b. Wood Pole or Metal Pole alternate:
Make pole mounts with the upper and lower assembly consisting of:
A post arm with a minimum cross-sectional area equal to a 1.5 inch (38 mm) pipe
A post hub plate that matches the outside pole contour

Secure the hubs to metal or concrete poles using 0.75 inch (19 mm) wide stainless steel bands. Secure
the hubs to wood poles using lag bolts
Space the junctions so that each pedestrian signal head can be directed toward approaching traffic as needed.
Use serrated locking devices that hold the pedestrian signal heads in alignment.
GG.Blank-out Signs
Install blank-out signs as follows:
1.
2.
3.
4.

Securely fasten the sings to a stationary structure or to a messenger strand support system.
Center each sign over the lane or lanes under sign control, where applicable.
Leave a vertical clearance for blank-out signs as shown in the Plans or in Subsection 647.3.05.EE, ―Traffic Signal
Heads.‖ Use a spirit level to ensure that the bottom edge of each sign is horizontal.
Use terminal strips to connect each sign electrically to the external control box or cabinet.

647.3.06 Quality Acceptance
A. Testing Loop Detector Installation
Test each loop after installing the conductors in the slots cut in the pavement and before sealing.
Perform a test where the loop wire is spliced to the shielded lead-in wire and where the shielded lead-in wire
enters the controller cabinet
If there are no splice points, such as in direct entry to the controller cabinet, only perform the tests at the
controller
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Record the test results on the Loop Installation Data Sheet in Table 647-8, as shown in this section. Make copies
of the data sheet as needed
Include the data sheets in the records, and place a copy in the controller cabinet
Conduct the following five (5) tests to evaluate each loop installation for acceptance before sealing the loop in the
pavement:
1. Induced AC Voltage Test
Read 0.05 V AC or less on a digital voltmeter or no deflection on the pointer of an analog meter.
2. Inductance
Inductance (I) is measured in microhenries (mH), and the total inductance is equal to the inductance of loop plus
inductance of the loop lead-in.
Acceptable inductance is within 10 percent (10%) of the calculated value for a single loop with the design criteria
listed in Table 647-6 and Table 647-7:
Table 647-6
Standard (Bi-Pole) Loops
6 ft x 6 ft (3 turns)
[1.8 m x 1.8 m (3 turns)]

I = 76 mH per 100 feet of loop lead-in cable
I = 76 mH per 30 m of loop lead-in cable

6 ft x 18 ft (2 turns)
[1.8 m x 5.4 m (2 turns)]

I = 80 mH per 100 feet of loop lead-in cable
I = 80 mH per 30 m of loop lead-in cable

6 ft x 30 ft (2 turns)
[1.8 m x 9 m (2 turns)]

I = 126 mH per 100 feet of loop lead-in cable
I = 126 mH per 30 m of loop lead-in cable

6 ft x 40 ft (2 turns)
[1.8 m x 12 m (2 turns)]

I = 165 mH per 100 feet of loop lead-in cable
I = 165 mH per 30 m of loop lead-in cable

6 ft x 50 ft (2 turns)
[1.8 m x 15 m (2 turns)]

I = 205 mH per 100 feet of loop lead-in cable
I = 205 mH per 30 m of loop lead-in cable

6 ft x 70 ft (2 turns)
[1.8 m x 21 m (2 turns)]

I = 285 mH per 100 feet of loop lead-in cable
I = 285 mH per 30 m of loop lead-in cable

Table 647-7
Quadrupole (QP) Loops

3.
4.

6 ft x 30 ft (2, 4, 2 turns)
[1.8 m x 9 m (2, 4, 2, turns)]

I = 269 mH + 23 mH per 100 feet of loop lead-in cable
I = 269 mH + 23 mH per 30 m of loop lead-in cable

6 ft x 40 ft (2, 4, 2 turns)
[1.8 m x 12 m (2, 4, 2 turns)]

I = 349 mH + 23 mH per 100 feet of loop lead-in cable
I = 349 mH + 23 mH per 30 m of loop lead-in cable

6 ft x 50 ft (2, 4, 4 turns)
[1.8 m x 15 m (2, 4, 4, turns)]

I = 429 mH + 23 mH per 100 feet of loop lead-in cable
I = 429 mH + 23 mH per 30 m of loop lead-in cable

6 ft x 60 ft (2, 4, 2 turns)
[1.8 m x 18 m (2, 4, 2, turns)]

I = 509 mH + 23 mH per 100 feet of loop lead-in cable
I = 509 mH + 23 mH per 30 m of loop lead-in cable

6 ft x 70 ft (2, 4, 2 turns)
[1.8 m x 21 m (2, 4, 2, turns)]

I = 589 mH + 23 mH per 100 feet of loop lead-in cable
I = 589 mH + 23 mH per 30 m of loop lead-in cable

Leakage Resistance to Ground
The resistance to ground shall be 1 Mµ or more.
Loop Resistance
The resistance reading on an ohmmeter is approximately within ten percent (10%) of the calculated value:
Acceptable Resistance @ (dc @ 68 ºF [20 ºC]):ohms(µ)
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No. 14 AWG wire: R = 13.32µ/mile (or) R = 2.523 x 10-3µ/ft. Approximately 2.52 ohms per 1,000 feet of
No. 14 AWG wire)[R = 8.3µ/km (or) R=8.3 x 10-3µ/m]
No. 12 AWG wire: R = 5.2µ/mile (or) R = 9.85 x 10-4µ/ft. Approximately 0.98 ohms per 1,000 feet of No.
12 AWG wire [R = 3.24µ/km (or) R = 3.24 x 10-3µ/m]
5. Loop Q
Q at 50 kHz is greater than 5.
Report to the Engineer an out-of-range reading on any of the above tests. If a test is found unacceptable, remove the
loop, install new wire, and repeat the test procedure.
Include in the test results:
Type and model number of the equipment used (must be ohmmeter having a high resistance scale of R x 10 KW
or greater)
The last calibration date of the equipment and the scale used
Check the loop using an impedance tester to determine the natural operating frequency and impedance.
Ensure that the completed units detect all motor vehicles. If the loop detection system does not meet the above test
requirements, payment will not be made for work on the signal installation until corrections are completed.

Table 647-8
Loop Installation Data Sheet
Conditions
Project Number:
Date:
Contractor:
Weather:
Temperature:
Pavement Condition - Wet ( ) or Dry ( )
Location
City or County:

Phase:

Intersection Name or Number:

Function:

Route Number(s) or Name (s):

Lane Location:

Installation or Plan Sheet Number:

No. of Turns:

Size and Type of Loop:

Downstream/Upstream: Down ( )

Distance from Stop Bar:

Distance E.O.P/Curb to Lead-in:

Up ( )

Distance Lead-in Cable:
Material
Loop Wire Color/Insulation Type/Gauge:
Loop Lead-In Wire Color/Insulation Type/Gauge:
Splice Point:
Conduit Length from Curb/E.O.P. to Splice Point:
Conduit Length from Splice Point to Cabinet:
Sealant Type and Part Number:
Sealant Manufacturer and Lot No.:
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Interconnect Wire Type and Length:
Loop Tests
1. Induced Voltage _____
2. Inductance _____ microhenries
3. Leakage Resistance to Ground _____ megohoms
4. Loop Resistance _____ ohms
5. Loop Q (Quality) _____ Q
Comments

Inspector’s Name, and Title

B. Field Tests
In addition to performing tests during installation and before turning on the equipment, perform the following tests on
traffic signal circuits in the presence of the Engineer:
Test each circuit for continuity
Test each circuit for grounds
If a test fails, repair the circuit immediately. New signals shall operate in the flash mode for three (3) days prior to
beginning stop-and-go operation unless otherwise directed by the Engineer.
C. Operational Tests
After the equipment is installed and the system checkout is complete:
1.
2.

The Engineer will notify the District Traffic Operations Engineer in writing to request final inspection.
The District Signal Technicians will conduct an in-depth inspection and will give the Engineer a written punch list
of items that the Contractor needs to correct within three weekdays of the notification.
3. When defects are resolved, the District Traffic Operations Engineer will begin an operational test period to
demonstrate that every part of the system functions as specified.
a. The operational test for the traffic signal system shall be at least thirty (30) days of continuous, satisfactory
operation.
b. If a component or system fails or shows unsatisfactory performance, the condition must be corrected and the
test repeated until thirty (30) days of continuous satisfactory operation is obtained.
c. The District Traffic Operations Engineer will send the Engineer and Construction Office a letter showing the
start, termination, suspension, or successful completion of the operational test period.
4. The District Traffic Operations Engineer may recommend payment only after the successful completion of the test
period.
5. The Contractor shall obtain written acceptance of the signal installation from the District Traffic Operations
Engineer before Final Acceptance.
Costs incurred during operational tests, including power consumption, shall be at the Contractor’s expense and included
in the price bid for Contract Items.
647.3.07 Contractor Warranty and Maintenance
A. Traffic Signal Equipment Maintenance
Perform an inspection with the Engineer to determine the operational status of existing field equipment and finalize
materials and equipment is to be removed due to the project.
Prepare written directions identifying what equipment was operational and non-operational and responsibility for repair.
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Functional responsibility for new traffic signal equipment installed will become the responsibility of the contractor until
successful completion of a 30 day Acceptance Test Period.
Contractor responsibility for operation and maintenance for newly installed signal material at the intersection begins
from the first day of construction activity at the intersection, including modification of existing equipment due to
construction activity, until Final Acceptance of the traffic signal.
Measure and document existing vertical signal head clearance during the inspection. Maintain existing vertical
clearances until Final Acceptance.
Failure to measure and document vertical clearances as part of the inspection will require that all signals be maintained
with a vertical clearance of 17 feet (5.1 m) until Final Acceptance. Maintain newly installed signals continuously as
detailed in following sections, until Final Acceptance.
Provide a telephone number where the Worksite Traffic Control Supervisor (WTCS) responsible representative of the
contractor can be reached twenty four (24) hours a day seven (7) days a week in the event of an emergency.
If a signal is not functioning properly:
1.

Non-Emergency
Commence work on this signal within one (1) day of the written notice from the Engineer requesting per calendar
day charged against monies due or that may become due until the maintenance work is started.
Liquidated damages are in addition to those specified in Subsection 108.08, ―Failure or Delay in Completing Work
on Time,‖ for delay or failure in completing the Work within the specified time and to the satisfaction of the
Engineer.
The contractor shall be responsible for all materials and equipment necessary to correct signal malfunction or repair.
2. Emergency
If the District Traffic Operations Engineer determines that the signal malfunction or failure is an operational hazard,
the contractor is to take corrective action within three (3) hours of notification.
Failure to respond within three (3) hours will result in a non-refundable deduction of money of $1,000.00 with an
additional charge of $500.00 per hour after the first three (3) hours until a work crew arrives on site and begins
corrective action.
In addition, the cost of labor and material will be charged if the Department takes corrective action using its own
forces or local municipality forces.
Total charges will not exceed $5,000.00 (per emergency call) in addition to the material cost and labor incurred to
make repairs by the Department or local municipality forces.
The Department will not be held responsible or liable for any alleged damage to the signal or as a result of the signal
malfunction due to problems that may occur after Department or local municipality forces make emergency repairs.
The contractor shall be responsible for all materials and equipment necessary to correct signal malfunction or repair.
In the event of failure to replace or repair to original condition any equipment or material within seven (7) calendar
days from the Engineer’s notice, the Engineer may have the work done by others and charge the cost of money due
from the contract work.
Final Acceptance will not be given until payment for such work is received.
B. Warranties
Provide manufacturer’s warranties or guarantees on electrical, electronic, or mechanical equipment furnished, except
state-supplied equipment.
Ensure that warranties and/or guarantees are consistent with those provided as customary trade and industry standard
practices; or as otherwise specified in the Plans, Standard Specifications, or Special Provisions.
Upon Final Acceptance, transfer the manufacturer and Contractor warranties or guarantees to the Engineer. Ensure that
warranties are continuous and state that they are subject to transfer.
Acceptance or approval of the Work does not waiver warranties or guarantees where required by the Specifications.
Final Acceptance will not be granted until all warranties and guarantees are received.
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C. Guaranties
Repair and/or replace all equipment and material supplied under these Contract Documents which has been determined
by the Engineer to not meet Specifications.
The Engineer reserves the sole right to determine suitability or unsuitability of the supplied equipment and material. Bear
the total cost of delivery and transportation related to the repair and replacement of equipment and material throughout
the duration of the Contract unless otherwise approved by the Engineer.
Transfer to the Engineer any warranties and guaranties remaining on all items after Final Acceptance. Perform transfer at
12:01 AM of the day following Final Acceptance.

647.4 Measurement
Traffic signal items complete, in place, and accepted of the kind, size, and type specified are measured as follows:
A. Traffic Signal Installation
Signal installation will be paid for by lump sum, including furnishing labor, materials, tools, equipment, and incidentals
required to compete the work unless otherwise specified in this Subsection.
B. Communications Wire, Fiber Optic Cable
The number of feet (meters) of communications cable, wire or fiber optic cable, is the actual number of linear feet
(meters) of the size installed and accepted. Communications cable shall be paid for under Section 935.
C. Strain Poles, Traffic Signs
Highway signs are measured and paid for under Section 636. Strain poles are measured and paid for under Section 639.
D. Miscellaneous
Miscellaneous items will be measured as specified in the pay item.
No measurement will be made for individual items unless a pay item is included in the plans for the specific item.
647.4.01Limits
General Provisions 101 through 150.

647.5 Payment
The lump price bid for Traffic Signal Installation covers all Items of work in this Specification including furnishing labor,
materials, tools, equipment, and incidentals required to complete the work.
Costs for installation, operation, maintenance, and removal of the traffic signal equipment are included under this Item.
Include payment for removal; disposal of existing pavement, shoulder surface, base and sub-grade; and restoration to original
condition in the Contract Price for the items to which they pertain. They will not be paid for separately.
Furnishing, installing, and removing sheeting, bracing, and supports will not be paid for separately, but is included in the
Contract Prices for other items.
No additional payment will be made for testing and storing State-supplied or contractor-furnished traffic signal equipment.
No payment will be made for individual items unless a pay item is included in the plans for the specific item.
Payment will be made under:
Item No. 647-Traffic signal installation no-

Per lump sum

Payment for various elements of traffic signals will be as shown on the plans.
A. Partial Payment
The Contractor may initiate a partial payment process for the lump sum traffic signal Items by submitting a written
request to the Engineer. If the Engineer approves this request, payment will be made as follows:
Underground (loops, pull boxes, and conduits)

20%

Overhead (span, heads, poles, push buttons)

30%
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Cabinet, contents, and base

30%

Successful completion of operational test

20%

B. Additional Items
Payment Items related to Section 647 are described in the following sections:
Strain Poles

Section 639

Highway Lighting

Section 680

Lighting Standards and Luminaries

Section 681

Electrical Wire, Cable, and Conduit*

Section 682

Grassing

Section 700

Timber Poles

Section 639 and Subsection 861.2.02

Sign Blanks

Section 912

Reflectorization Materials

Section 913

Traffic Signal Equipment

Section 925

* Payment for conduit installation shall be as described in Section 682 unless conduit installation is
performed as part of a traffic signal installation, in which case measurement and payment is a part of
the complete traffic signal installation. Payment is Lump Sum, unless listed as a separate pay item.

647.5.01Adjustments
General Provisions 101 through 150.
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680.1 General Description
This work includes furnishing and installing roadway and structure lighting systems according to the Specifications and Plan
details.
680.1.01 Definitions
Conduit: Metallic or nonmetallic pipe, tube, or duct.
Rigid Conduit: Metallic conduit unless otherwise noted.
680.1.02 Related References
A. Standard Specifications
Section 205—Roadway Excavation
Section 500—Concrete Structures
Section 681—Lighting Standards and Luminaires
Section 682—Electrical Wire, Cable, and Conduit
Section 683—High Level Lighting Systems
Section 800—Coarse Aggregate
Section 801—Fine Aggregate
Section 832—Curing Agents
Section 853—Reinforcement and Tensioning Steel
Section 854—Castings and Forgings
Section 870—Paint
Section 920—Lighting Standards and Towers
Section 921—Luminaires
Section 922—Electrical Wire and Cable
Section 923—Electrical Conduit
Section 924—Miscellaneous Electrical Materials
B.

Related Documents
GDT 7
GDT 59
GDT 67

680.1.03 Submittals
A. Purchase List
Before purchasing materials, submit 7 copies of the complete materials and structures list, including Shop Drawings, to
the Engineer for approval. Include the manufacturer’s name, catalog number(s), and other descriptive data needed to
clearly define each Item.
B.

Manufacturer’s Certifications
1.

2.

Certification of Construction Items
Secure supplier or manufacturer certifications, including mill certificates, guaranteeing the construction items were
manufactured according to the Specifications.
Ensure that the certificate shows that representative samples were tested and test results conform to the
Specifications.
Certification of Quantity

Attach a copy of the bill of lading, sales order, or list showing the quantity of materials furnished for a specific
project. Make this part of the certification by reference.
C. Manufacturer’s Guarantees
After the work is complete and accepted, obtain manufacturer’s guarantees for the mechanical and electrical equipment
used.
Give these to the Engineer who will pass them to the agency responsible for continued equipment maintenance.

680.2 Materials
Furnish only new materials and equipment for this work. Ensure that materials meet the following requirements unless
otherwise indicated:
Material

Section

Portland Cement Concrete, Class A

500

Coarse Aggregate

800

Fine Aggregate

801

Cement Concrete Curing Materials

832

Bar Reinforcement for Concrete Structures

853.2.01

Gray Iron Castings

854.2.01

Paints (Field Painting)

870

Lighting Standards and Towers

920

Luminaires

921

Electric Wire and Cable

922

Electric Conduit

923

Miscellaneous Electrical Materials

924

A. Codes and Regulations
Ensure that all materials and work performed meet the latest revisions of the following standard codes and regulations:
National Electrical Code (NEC)
National Electrical Safety Code
Illuminating Engineering Society
American National Standards Institute (ANSI)
Power company regulations and standards
Codes, regulations, and rules in the work area or municipality
In addition to the above, ensure that electrical materials meet the following standards, provided a standard exists for that
material:
Underwriter’s Laboratories, Inc. (UL)
American Institute of Electrical Engineers (AIEE)
National Electrical Manufacturer’s Association (NEMA)
680.2.01 Delivery, Storage, and Handling
Dispose of excess or unsuitable material according to Section 205.

680.3 Construction Requirements
680.3.01 Personnel
A. Approved Contractors
Ensure that the Contractor performing this work is on the Department’s list of approved electrical contractors or
electrical subcontractors.
B.

Qualified Electrician
Always have a qualified electrician on the job site when pulling electrical wiring or making electrical connections.
A qualified electrician is either of the following:
An electrician with a Class II license issued by the Georgia State Construction Industry Licensing Board
An electrician who has completed an approved four-year apprenticeship training program and is classified as a
Journeyman Electrician
Have the qualified electrician show his or her classification to the Engineer in charge. For further definition, see
Subsection 755.1.01.

680.3.02 Equipment
Ensure that equipment is at the project site and approved before construction begins.
680.3.03 Preparation
Before beginning work, pay applicable fees and obtain needed permits from power companies or governmental agencies.
680.3.04 Fabrication
General Provisions 101 through 150.
680.3.05 Construction
A. Installing Conduit
1.

2.

General Requirements for Conduit
Install the specified size and type of conduit at the locations given on the Plans, or as directed.
a. Cut and ream conduit as follows:
1) Cut metallic conduit threads and then ream the ends.
2) Ream other conduit as necessary.
3) Cut conduit ends square.
4) Ensure that conduit ends butt solidly in the joints to form a smooth raceway for cables.
b. Ensure conduit joints form a watertight seal by doing the following:
1) Coat metallic conduit threads with red or white lead, pipe compound, or thermoplastic seal, and then
securely connect them.
2) Form asbestos cement conduit joints with hot tar, asphalt, or bitumen paint, then drive tightly.
3) Form plastic and bituminous fiber conduit joints as recommended by the conduit manufacturer and as
approved by the Engineer.
c. Install bushings in conduit to protect the conductors.
d. Cap or plug conduit as follows:
1) Thread and cap the ends of metallic conduit intended for future use.
2) Plug the ends of nonmetallic conduit runs to keep water or other foreign matter out of the conduit.
e. Build conduit runs in straight lines where possible.
If sweeps are necessary, use long sweep bends with a radius of at least 6 times the conduit’s nominal diameter,
unless otherwise specified.
Conduit on Structures
Install conduits, condulets, hangers, expansion fittings, and accessories on structures according to the Plans and the
following, unless otherwise specified:
a. Run conduit parallel to beams, trusses, supports, pier caps, etc., as directly as possible.

3.

b. Install horizontal runs in a slight grade without forming low spots that may prevent proper drainage.
c. Run conduits with smooth, easy bends.
d. Hold conduit in boxes with locknuts.
e. Do not clamp or attach conduit to beam flanges.
f. Use bushings to protect the conductors.
Underground Conduit Installation
Use encased or direct burial conduit for underground installations. Install the conduit in a trench excavated
according to Plan dimensions and lines. Follow the requirements for avoiding obstructions, described in
Subsection 680.3.05.A.3.b, below.
a. Trench Excavation
Unless specified on the Plans, do not excavate conduit trenches through existing pavement or surfaced
shoulders. Install the conduit under the existing pavement by jacking, boring, or using other approved means.
When the Plans specifically allow a trench through an existing pavement or surfaced shoulder, restore the
pavement, surface, base, and subgrade to the Engineer’s satisfaction.
Include pavement surface, base, and subgrade removal, disposal, and restoration in the Contract Price for the
Items to which they pertain.
Excavate trenches as follows:
1) Unless otherwise specified, cut conduit trenches on a slight grade (0.25 percent minimum) for drainage.
2) When the grade cannot be maintained all one way, grade the duct lines from the center in both directions,
down to the ends. Avoid pockets or traps where moisture may accumulate.
3) Make the trench walls vertical.
4) Tamp the trench bottom as necessary for a firm conduit foundation.
5) Sheet and brace the trenches when required.
6) Adequately support pipe and other structures exposed in trenches if support is necessary to prevent
damage.
Include furnishing, installing, and removing sheeting, bracing, and supports in the Contract Prices for other
items, as they pertain.
b. Obstructions to Excavation
Before excavating, determine the location of electrical lines, drainage, or utility facilities. Avoid damaging these
while working. In addition, avoid conflict with proposed guardrail, sign posts, etc.
If necessary due to obstructions, slightly change the locations of conduit runs, pull boxes, etc., as approved by
the Engineer.
Make the following allowances around obstructions:
1) Where possible, provide at least 12 in (300 mm) between the finished conduit runs and utility facilities,
such as gas lines, water mains, and other underground facilities not related to the electrical system.
2) Where the conduit run is adjacent to concrete walls, piers, footings, etc., maintain at least 4 in (100 mm) of
undisturbed earth or firmly compacted soil between the conduit and the adjacent concrete.
3) When the conduit is encased, maintain at least 4 in (100 mm) of undisturbed earth or firmly compacted
soil between the encasement and adjacent concrete.
c. Encased Conduit
Place encased conduit at the locations shown on the Plans.
Unless otherwise specified, follow these requirements for encased conduit:
Use Class A concrete according to Section 500.
Use precast concrete encasement only if approved by the Engineer.
Run a mandrel test on completed installations.
Ream duct openings to remove burrs or foreign matter.
Immediately following testing, thoroughly clean conduit in a manner acceptable to the Engineer.
After cleaning finished conduit that will not be wired until a future date, provide and install a
weatherproof cap at each open end. Have the Engineer inspect and approve this work.

4.

Install new underground concrete encasement as follows:
1) Construct encasement under pavements or surfaces so that it extends at least 12 in (300 mm) beyond the
outside edges of pavement, paved shoulders, sidewalks, or curbs, when no shoulder or sidewalk is
indicated.
2) Ensure that the end of installed conduit extends at least 6 in (150 mm) beyond the encasement.
If using Type I nonmetallic conduit in the encasement, use Type II nonmetallic conduit for the 6 in (150
mm) beyond the encasement and for the last 24 in (600 mm) within the encasement.
3) Place 3 in (75 mm) of concrete in the trench bottom to support the conduit.
4) Plug the conduit ends temporarily to keep concrete or foreign material out, then place the conduit in the
trench.
5) Pour concrete into the trench to at least 3 in (75 mm) above the conduit.
6) Do not encase conduit in concrete until tested, inspected, and approved by the Engineer. (See
Subsection 680.3.05.A.5, below.)
7) Cure concrete encasement according to Subsection 500.3.05.Z, except reduce the curing period to 24
hours.
Direct Burial Conduit
Install direct burial conduit underground according to the Plans using the following conduit types:
Rigid galvanized steel
Rigid aluminum
Bituminous fiber
Asbestos cement
Unplasticized polyvinyl chloride
When the trench bottom is rock, install direct burial conduit in a bed of well-compacted, fine-grained soil at least 4
in (100 mm) thick.
Ensure the trench is deep enough for the finish cover to be:
At least 18 in (450 mm) from the top surface of raw ground

At least 24 in (600 mm) from the bottom side of pavement
Backfill Over Underground Conduit
Do not backfill encased conduit until the concrete encasement has cured at least 24 hours.
a. Once the Engineer has inspected and approved the direct burial conduit installation, promptly backfill it to the
required grade. Use soil without rocks or other foreign matter.
b. Backfill with approved material in layers no deeper than 6 in (150 mm) loose depth.
c. Compact each layer to 100 percent of the maximum dry density as determined by test method
GDT 7, GDT 59, or GDT 67.
6. Testing Conduit
After installing conduit, test it with a mandrel in the Engineer’s presence as follows:
a. Use a 2 in (50 mm) mandrel with a diameter 1/4 in (6 mm) smaller than the conduit diameter.
b. Repair conduits that the mandrel will not pass through. If repairs cannot be made to the Engineer’s satisfaction,
remove and replace the conduit at no additional cost to the Department.
B. Constructing Pull and Junction Boxes
5.

Construct pull and junction boxes according to the design, dimensions, and locations shown on the Plans.
1.

2.

Box Construction
a. Construct concrete boxes from Class A concrete according to Section 500. Ensure that precast concrete boxes
follow the same requirements.
b. Use manufactured units if the Engineer determines that they are equal to concrete boxes in design, quality, and
structural strength.
Covers
Provide cast iron, steel, or reinforced concrete covers with each pull or junction box according to the Plans.

Ground the cast iron or steel covers to electrical junction or pull boxes according to NEC Section 370-18(c) and
NEC Section 250-42.
3. Conduit Entrance Holes
After installing conduit, seal the conduit entrance holes in pull or junction boxes to the Engineer’s satisfaction.
Blank off unused entrance holes and openings that will be used in the future to extend conduit. Use suitable plastic,
bituminous fiber, or other approved plugs that keep foreign matter out.
4. Drainage
Provide pull and junction boxes with a drainage hole unless the application or the Engineer dictate otherwise.
Provide a drainage system for each ground-mounted box to ensure that no water accumulates inside the box.
C. Installing Underground Cable for Lighting Circuits
For underground lighting circuits, use cable with or without conduit according to the Plans.
When installing cable under existing pavements or surfaced shoulders, install specified conduit according to
Subsection 680.3.05.A.4.
1.

2.

3.

4.

Cable Slack
When cable is brought through the base of the lighting standard or junction box, leave enough slack to allow the
connections to be made outside the standard or box.
Cable in Conduit
Carefully pull cables into place in conduits using approved methods so that the cable is installed without electrical or
mechanical damage. Install as follows:
a. Use powdered soapstone, talc, or other inert lubricants when placing conductors in conduit.
b. Handle and install conductors carefully to prevent kinks, bends, or other distortions that could damage the
conductor or outer covering.
c. Pull all cables within a single conduit at the same time.
When pulling cables through hand holes in pole shafts, etc., place a pad of firm rubber or other suitable material
between the cable and the opening edges to prevent cable damage.
Direct Burial Cable in Trenches
Do not unreel and pull cables into the trench from one end. Unreel and lay them alongside the trench, then lay them
in the trench as follows:
a.
“Snake” the cables slightly in the trench to allow for settling of earth.
b. Do not allow cable to crossover in the trench.
Splices
Splice conductors according to the National Electrical Code and the splice manufacturer’s recommendations. Splices
are subject to the Engineer’s approval.
Follow these requirements for splicing conductors, including underground cable splices, if specified:
Make splices watertight.
Make splices only in junction boxes and pole bases unless otherwise shown on the Plans.
When making straight or line splices in the same-sized conductors, use tin-plated copper compression tubular
splices.
a.
b.

When making splices in different-sized conductors or conductors with different terminating directions:
Use tin-plated copper compression ring tongue terminals on each conductor.
Bolt the conductors/terminals together with stainless steel or high strength silicone bronze hardware.
Use locknuts, pal nuts, or lock washers to keep connections tight. Do not use split bolt connectors.

5.

Use an oxidation inhibitor compound on aluminum conductor connections.
Heat-Shrinkable Tubing Around Splices
After making a conductor splice, insulate it with heat-shrinkable tubing, supplied by the manufacturer, with an
adhesive coating on the inner wall.
Follow these requirements for heat-shrinkable tubing:
Use shrink tubing with insulation thickness equal to or greater than the insulation thickness of the conductor.

Use UL listed heat-shrinkable tubing that meets ANSI C119.1 (latest edition) requirements for submersible
and direct buried splices.
Apply heat-shrinkable tubing as follows:
a. When connections are bolted together, wrap the bolted connection with cloth tape before applying the heatshrinkable tubing.
b. Pad sharp points and edges on splices to prevent the heat-shrinkable tubing from splitting during shrinking.
c. Place the shrink tubing to have at least 3 in (75 mm) of seal length on the conductor beyond the splice after the
tube is fully recovered.
6. Grounding
Ground underground cable as follows:
a. Connect neutral/grounding conductors to the ground rod at all control points and to the ground wire cast in pole
foundations. Use the type and size of continuous neutral/grounding conductors shown on the Plans. Connect
according to Plan details.
b. Install ground rods adjacent to light standard bases at locations shown on the Plans. Install ground rods in one
of the following ways:
1) Driven Ground Rods
a) Drive single ground rods vertically until the top of the rod is at least 12 in (300 mm) below the
finished ground.
b) Attach a length of No. 6 AWG, bare solid, soft drawn, or medium-hard drawn copper ground wire to
the ground rod. Use suitable ground rod clamps.
c) Connect the wire to the standard base grounding nut.
2) Laid Ground Rods
When sufficient penetration cannot be obtained in the above manner, place the following ground rod
system:
a) Place 3 parallel ground rods at least 6 ft (2 m) center-to-center horizontally and at least 12 in (300
mm) below the finished ground.
b) Join and fasten these rods to the grounding nut of the standard base with No. 6 AWG, bare solid, soft
drawn or medium hard drawn copper ground wire and suitable clamps.
D. Installing Light Standard and Towers
Install the specified design, kind, and size of light standards or towers at Plan-specified locations. Install these structures,
complete with specified supporting assembly and luminaires, to the mounting heights shown on the Plans.
Consider transformer bases to be an integral part of the lighting standard unless otherwise specified.
Install light standards and towers as follows:
1.

Installing Foundations
a. Foundations for Bolt-Down Base Standards with Anchor or Transformer Bases
Install these as follows:
1) Excavate a hole the size and depth shown on the Plans.
Remove and dispose of excavated material as directed by the Engineer.
2) Place the specified type and size anchor bolts according to the pole manufacturer’s recommendations.
Hold these securely by a template to ensure proper position in the completed foundation.
NOTE: Never attempt to realign the anchor bolts after pouring the foundation.
3)

Place conduits in foundations, orient them to accommodate service cables, and securely hold them to avoid
displacement.
4) Pour Class A concrete into the excavated area to the following depths:
a) First pour against undisturbed earth up to 4 in (100 mm) below the finished ground line.
b) Then, using an approved form, continue to pour to the finished top of the foundation elevation, as
specified.
5) Chamfer the top and formed portions of the foundation edges.

6)

2.

Give a Type III finish to all portions of the foundation above finished grade down to at least 2 in (50 mm)
below finished grade, according to Subsection 500.3.05.AB.4, “Type III—Special Surface Coating Finish.”
7) Where break-away bases are required, do not allow any portion of the base or anchor bolts to protrude
more than 4 in (100 mm) above the ground line.
b. Tower Foundations and Pole Foundations on Structures
Construct these according to Plan details.
Where break-away bases are required, do not allow any portion of the base or anchor bolts to protrude more
than 4 in (100 mm) above the ground line.
c. Foundations for Prestressed Concrete-Butt Base Standards
Excavate for prestressed concrete butt base lighting standard foundations either manually or mechanically.
When excavating:
1) Dig or drill holes to the depths and diameters shown on the Plans.
2) Place and compact 6 in (150 mm) of crushed stone in the bottom of the hole. Use crushed stone according
to Subsection 800.2.01, with stone size 57.
Installing Light Standards and Towers on Foundations
Erect the standards or towers as recommended by the manufacturer and approved by the Engineer. Erect carefully to
avoid marring the finish or damaging the standard.
Ground the lighting supports according to the Plans.
a. Installing Bolt-Down Base Standards with Anchor or Transformer Bases
After installing foundations according to Subsection 680.3.05.D.1, install lighting standards as follows:
1) When using bracket arm type, use metal shims or double nuts supplied with the poles to plumb the pole
about its center axis.
2) When using the single arm type, unless otherwise specified, install the luminaire and hardware, then plumb
the back side of the standard, providing a slight rake or lean away from the traveled way.
b. Installing Prestressed Concrete-Butt Base Standards
After installing foundations according to Subsection 680.3.05.D.1, install prestressed concrete-butt base
standards as follows:
1) Position the pole in the center of the hole at grade and hold it in place, as follows.
a) Set two bracket arm lighting standards to plumb.
b) Rake single bracket arm lighting standards according to Subsection 680.3.05.D.2.a.(2).
2) Fill the space surrounding the pole butt base as follows:
Fill with crushed stone, applied in 6in (150mm) layers. Use crushed stone according to
Subsection 800.2.01, with stone size 57.
Compact each layer with mechanical tamping equipment.
Moisten the stone backfill as necessary.

Fill the area to the bottom edge of the cable entrance in the butt base.
3) Install the cable.
4) Continue to fill and compact the area with 6in (150 mm) layers of crushed stone to 12 in (300 mm) below
grade.
5) Backfill the remaining 12 in (300 mm) with soil in 2 equal layers, thoroughly compacting each layer.
3. Installing Frangible or Break-Away Standards
Ensure that frangible or break-away lighting standards meet the breakaway requirements according to Plan details
and AASHTO Standard Specifications for Structural Supports for Highway Signs, Luminaires, and Traffic Signals.
E. Bridge Lighting Installations
When installing lighting on a bridge, examine the bridge plans or the completed structure, whichever applies, to
determine the proposed or existing details that affect the lighting standards. Do this before ordering the standards.
Immediately report to the Engineer discrepancies between the highway lighting Plans, the existing bridge structure, or
the proposed bridge Plans so that these differences can be reconciled.

F.

Bracket Arms
Install the specified type, design, kind, dimensions, and number of bracket arms on the lighting standards according to
the Plans.

G.

Luminaires
Mount or install the specified design and size of luminaire shown on the Plans. Level according to the manufacturer’s
recommendations and Plan details, and as approved by the Engineer.
1.

Position the Luminaires
Position luminaires to illuminate the roadway as follows:
a. Provide glare shields on luminaires if required by the Plans.
b. Where a lighting unit illuminates a roadway portion on a grade, rotate the luminaire on its major axis to bring
the minor axis parallel to the roadway.
2. Install Pole and Bracket Cable
Install the pole and bracket cable as follows:
a. Clamp cables into the proper terminals on the luminaire’s terminal board.
b. Splice cables to the proper phase and neutral conductors outside the handhole in the pole base.
c. Ensure that cables contain specified size and type in-the-line fuses and waterproof holders within each phase
conductor.
d. Leave enough slack in cables to check or replace the fuse outside of the handhole.
3. Finish the Installation
a. After making the required circuit splices outside the handhole, place wires inside the handhole.
b. Leave slack in cables for future maintenance.
c. Attach a suitable identification tag to each phase cable, using white for the neutral grounding wire.
d. Clean the light control surfaces and glassware after installation. Clean according to the luminaire
manufacturer’s recommendations.
H. Miscellaneous Electrical Items
Install the following according to Plan details:
Ground rods, fuses, arresters, circuit breakers, disconnect switches, photoelectric controls, magnetic contactors,
assemblies, related components, and incidental hardware.
Consider these Items to be incidental to the lighting system and include their cost in the Contract Price for other Items.
I.

Power Source
Make prior arrangements for furnishing power to operate the lighting system. Notify the power company at least 30 days
before needing to connect to the power source.
Connect the lighting system to the secondaries of the local power supplier’s overhead or underground distribution system
at the locations indicated on the Plans.
Unless otherwise specified, install the service pole, metallic conduit riser, weatherproof circuit breaker, and weatherhead
with enough wire to connect to the power source.

J.

Field Painting
After erecting nongalvanized steel standards, thoroughly clean and touch up the standards, as required, with 1B Orange
or original type primer.
Apply remaining coats according to System V (Heavy Exposure) in Section 535, unless otherwise indicated on the Plans.

K.

Seed and Sod Repair
If areas previously seeded or sodded are disturbed during this work, sprig, reseed (with mulch), or resod those areas
according to Section 700.

L.

Final Cleanup
Do final clean-up according to Subsection 104.07 as it applies. Before final inspection, touch up finishes, clean surfaces,
and perform other tasks as directed by the Engineer to ensure the work’s effectiveness and neat appearance.

680.3.06 Quality Acceptance
A. Field Painting
If the finish on galvanized steel material is scratched, chipped, or otherwise damaged, the material will be rejected.
Repair the finish only with the Engineer’s approval, according to Section 645.
B.

Testing
Complete and energize each lighting circuit as early as practicable. Before beginning testing, provide an electrician, with
a megger, a voltmeter, and an ammeter to perform the following tests.
Perform the tests in the presence of the Department’s Inspector(s) for each lighting circuit. Make test data part of the
project records.
1.

Megger Reading
Megger the circuit conductors to be certain that the phase conductors have no grounds before connecting them to the
source breaker, sign structure, lighting standard wiring, or lightning arresters. Test as follows:
a. Test 480-volt systems at 1,000 volts dc.
b. Test systems under 480 volts at 500 volts dc.
c. Apply the test voltage for 10 minutes.
The minimum acceptable megger reading is one megohm.
2. Service Voltage
Measure the service voltage as follows:
a. Measure the service voltage between the phase conductors before turning the circuit breaker on at the service
point. Also measure the service voltage between each phase conductor and the neutral or ground.
b. After observing the proper voltage as indicated on the Plans, turn the circuit breaker on, wait 10 minutes for the
luminaires to warm up, and repeat the voltage measurements.
c. After the circuit has been energized for at least 10 minutes, measure the load current in each phase conductor
and in the neutral at the service point. Ensure that the current in the phase conductors is balanced and that there
is no current in the neutral.
C. Final Acceptance
Final Acceptance of the lighting system will be withheld for a 30-day testing period of continuous nightly automatic
operation or until all other items have been accepted, whichever occurs later. The testing period begins after completion
of the lighting work. The Contractor is responsible for energy costs during the testing period.
1.

Test and Acceptance Time
Begin the test period after one of the following, whichever occurs later:
Completion of the lighting work

2.

Acceptance of all other items in the Contract (except grassing)
Any portion of this test period that occurs after all other Work has been accepted will not be charged against the
Contract time.
Correction of Defects
Correct defects in material or workmanship at no expense to the Department if they occur during one of the
following periods, whichever occurs later:
During the 30-day test period

3.

Before the Project is accepted
If defects are identified during the 30-day test, correct the defects, then continue the test for another 30 days. Run the
test each time a defect is identified and corrected until achieving uninterrupted, continuous nightly automatic
operation for 30 days.
Final Voltage Test
After the testing period and at Final Acceptance, provide an electrician, a voltmeter, and an ammeter to perform this
test as in Subsection 680.3.06.B.2, above. Perform the test in the presence of the Department’s Inspector(s) for each
lighting circuit. Make this test data part of project records.

680.3.07 Contractor Warranty and Maintenance
General Provisions 101 through 150.

680.4 Measurement
Highway lighting Items complete in place and accepted are measured as follows:
A.

Lump Sum
When the Contract contains an Item for highway lighting on a Lump Sum basis, measurement is for the total of all Items
installed.

B.

Separate Items
When the Contract contains Items for separate elements of highway lighting, measurement for each Item is as follows:
1.

2.

3.

4.

5.
6.
7.

Conduit
Encased conduit, direct burial, and conduit on structures are measured by the linear foot (meter) for the type and size
installed.
Accessory Items
a. Electrical junction boxes are measured by the unit, complete, in place for all types unless separated by type on
the Plans.
b. Pull boxes, ground rods, fuses, arresters, circuit breakers, disconnect switches, photoelectric controls, and
magnetic contractors are not measured for payment separately, but are included in the overall cost of the
lighting installation.
Cable
Cable is measured by the linear foot (meter) from center-to-center of pull boxes, light standards, etc., for each
specified conductor type, number, and size.
No additional allowance is made for slack length, length inside equipment or standards, and similar instances where
additional wire length is required.
Cable for lighting towers and the pole and bracket cable lighting standards is not measured separately for payment.
Lighting Standards and Towers
Each lighting standard, with or without a base, or each lighting tower of the specified kind, design, and mounting
height (M.H.) is measured by the unit, complete in place.
Foundations for towers are measured separately.
Appurtenances for lighting standards and towers are measured as follows:
a. The service car of the specified type and design is measured by the unit, including the drive motor.
b. Lowering device power supply units are not measured for payment separately unless shown on the Plans as a
separate payment Item. Unless otherwise specified, furnish one power supply unit for each project.
c. Foundations for lighting standards are not measured separately for payment.
For lighting tower foundations, only the Class A concrete, reinforcement steel, and piling are measured
according to applicable sections.
Luminaires
Luminaires of the specified size, type, and design are measured per each by the unit.
Transformer Bases
Transformer bases, if shown on the Plans as a separate Pay Item, are measured by the unit.
Service Pole Risers
Service pole risers are measured by the unit, complete in place.

680.4.01 Limits
General Provisions 101 through 150.

680.5 Payment
Payment for highway lighting will be made as follows:

A.

Lump Sum
When the Contract indicates that payment for highway lighting elements will be made on a Lump Sum basis, the Lump
Sum payment is full compensation for materials, labor, equipment, and incidentals necessary to complete the Item
according to Plan details.

B.

Separate Items
When the Contract contains items for various highway lighting elements, payment will be made for each item as follows:
1.

2.

3.

4.

5.

Conduit
a. Encased conduit will be paid for at the Contract Unit Price per linear foot (meter) complete in place for each
type installed.
Payment is full compensation for excavating; required sheeting; backfilling; disposing of excess or unsuitable
material; furnishing and placing materials; installing concrete, conduit, and reinforcement, when specified;
installing bends, joints, fittings, and appurtenances; and installing encased conduit complete.
b. Direct burial conduit will be paid for at the Contract Unit Price per linear foot (meter), complete in place.
Payment is full compensation for all applicable work and materials noted under
Subsection 680.5.B.1.a for required conduit jacking and bedding materials.
c. Conduit on structures will be paid for at the Contract Unit Price per linear foot (meter), complete in place.
Payment is full compensation for furnishing and installing all materials, including condulets, hangers, expansion
fittings, grounding materials, associated hardware and accessories, and installation of conduit complete.
Accessory Items
a. Electrical junction boxes will be paid for at the Contract unit price per each.
b. Pull boxes, ground rods, fuses, arresters, circuit breakers, disconnect switches, photoelectric controls, and
magnetic contactors will not be paid for separately. They will be included in the overall cost of the lighting
installation.
Cable
Cable, including direct burial cable, will be paid for at the Contract Unit Price per linear foot (meter), complete in
place.
Payment is full compensation for furnishing and installing the cable and ground materials; making splices, joints,
and connections; trenching, furnishing and placing cushion and backfill material; and disposing of excess or
unsuitable excavated material.
Cable for lighting towers and the pole and bracket cable for lighting standards will not be paid for separately, but
will be considered as an integral part of the lighting tower or lighting standard.
Lighting Standards and Towers
Each light standard or lighting tower will be paid for at the Contract Unit Price per each.
Payment is full compensation for furnishing and installing the complete lighting standard or tower, including the
bracket arm(s) or high mast luminaire support and lowering assembly, and associated hardware and connections;
furnishing grounding material; furnishing backfill materials; backfilling; reshaping to proper contours; and repairing
seeded or sodded areas.
Appurtenances for lighting standards and towers will be paid for as follows:
a. When lighting towers are designed for the use of a service car, normally one unit is required for each project
and will be paid for at the Contract Unit Price per each. Payment is full compensation for furnishing the
complete service car, including the drive motor and required accessories.
b. If specified as a separate payment Item, the power supply unit will be paid for at the Contract Unit Price per
each. Payment is full compensation for furnishing the complete power supply unit, including transformer, if
required, and required accessories.
c. Foundations for lighting standards are considered an integral part of the lighting standard and will not be paid
for separately.
For lighting tower foundations only, the Class A concrete, reinforcement steel, and piling will be paid for
separately according to the applicable sections.
Luminaires

Luminaires will be paid for at the Contract Unit Price per each. Payment is full compensation for furnishing and
installing the complete luminaire. Installation includes ballast(s), lamp(s), glare shields where required, and
associated hardware and wiring.
6. Transformer Bases
When shown on the Plans as a separate payment Item, transformer bases will be paid for by the Unit for each
specific size shown on the Plans.
7. Service Pole Risers
These will be paid for at the Contract Unit Price per each. Payment is full compensation for furnishing and installing
the complete service pole riser as shown on the Plans. Installation includes the wood pole, metallic conduit riser,
weatherproof circuit breaker(s), weatherhead, enough wire to connect to the power source, and other required
accessories.
Payment will be made under Sections 681, 682, and 683.
8. Seed and Sod Repair
Include the costs incurred in reseeding, resodding, and otherwise restoring the areas to their original condition in the
Contract Price for other Items. These will not be paid for separately.
9. Energy Cost During Testing
The Contractor is responsible for the energy cost of each circuit or part of a circuit during the test period.
The cost of energy consumed after the successful completion of the 30-day test period will be borne by others.
Payment Items related to this section are described in the following sections:
Lighting standards and luminaires

Section 681

Electrical wire, cable, and conduit

Section 682

High level lighting systems

Section 683

680.5.01 Adjustments
General Provisions 101 through 150.

Section 681—Lighting Standards and Luminaires
681.1 General Description
This work includes furnishing and installing lighting standards and luminaires for roadway and highway structure lighting
systems, either complete or as indicated on the Plans.
681.1.01 Definitions
General Provisions 101 through 150.
681.1.02 Related References
A. Standard Specifications
Section 680—Highway Lighting
Section 920—Lighting Standards and Towers
Section 921—Luminaires
B. Referenced Documents
General Provisions 101 through 150.
681.1.03 Submittals
Refer to Subsection 680.1.03.

681.2 Materials
Use materials that meet the requirements of Subsection 680.2 and the following:
Material

Specification

Lighting Standards and Towers

Section 920

Luminaires

Section 921

681.2.01 Delivery, Storage, and Handling
General Provisions 101 through 150.

681.3 Construction Requirements
681.3.01 Personnel
General Provisions 101 through 150.
681.3.02 Equipment
General Provisions 101 through 150.
681.3.03 Preparation
General Provisions 101 through 150.
681.3.04 Fabrication
General Provisions 101 through 150.
681.3.05 Construction
Perform construction according to Subsection 680.3.05.
681.3.06 Quality Acceptance
Refer to Subsection 680.3.06.
681.3.07 Contractor Warranty and Maintenance
General Provisions 101 through 150.

681.4 Measurement
Measurement and payment will conform to Subsection 680.4.
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Section 681—Lighting Standards and Luminaires
681.4.01 Limits
General Provisions 101 through 150.

681.5 Payment
Payment will be made under:
Item No. 681

Lighting standard—aluminum _____MH post top

Per each

Item No. 681

Lighting standard—aluminum _____MH _____arm

Per each

Item No. 681

Lighting standard—steel _____MH post top

Per each

Item No. 681

Lighting standard—steel _____MH _____arm

Per each

Item No. 681

Lighting standard—prestressed concrete _____MH post top

Per each

Item No. 681

Lighting standard—prestressed concrete_____ MH _____arm

Per each

Item No. 681

Lighting standard _______ MH post top

Per each

Item No. 681

Lighting standard________ MH _____arm

Per each

Item No. 681

Transformer base—aluminum_____ in (mm)

Per each

Item No. 681

Luminaire (description)

Per each

681.5.01 Adjustments
General Provisions 101 through 150.
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Section 682—Electrical Wire, Cable, and Conduit
682.1 General Description
This work includes furnishing and installing wire, cable, and conduit for roadway and structure lighting systems, complete or
as indicated on the Plans.
682.1.01 Definitions
General Provisions 101 through 150.
682.1.02 Related References
A. Standard Specifications
Section 680—Highway Lighting
Section 922—Electrical Wire and Cable
Section 923—Electrical Conduit
B. Referenced Documents
General Provisions 101 through 150.
682.1.03 Submittals
Refer to Subsection 680.1.03.

682.2 Materials
Use materials that meet the requirements of Subsection 680.2 and the following:
Material

Specification

Electrical Wire and Cable

Section 922

Electrical Conduit

Section 923

682.2.01 Delivery, Storage, and Handling
General Provisions 101 through 150.

682.3 Construction Requirements
682.3.01 Personnel
Refer to Subsection 680.3.01.
682.3.02 Equipment
General Provisions 101 through 150.
682.3.03 Preparation
General Provisions 101 through 150.
682.3.04 Fabrication
General Provisions 101 through 150.
682.3.05 Construction
Perform construction according to Subsection 680.3.05.
682.3.06 Quality Acceptance
Refer to Subsection 680.3.06.
682.3.07 Contractor Warranty and Maintenance
See Subsection 680.1.03.C, “Manufacturer’s Guarantees.”

682.4 Measurement
Measurement will conform to Subsection 680.4.
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Section 682—Electrical Wire, Cable, and Conduit
682.4.01 Limits
General Provisions 101 through 150.

682.5 Payment
Payment will be made under:
Item No. 682

Cable, type___. AWG No.___

Per linear foot (meter)

Item No. 682

Multi-conductor cable, type___ (No. of each size and AWG No.)

Per linear foot (meter)

Item No. 682

Conduit-rigid (size)

Per linear foot (meter)

Item No. 682

Conduit-nonmetallic, type (size)

Per linear foot (meter)

Item No. 682

Conduit-encased, type (size) —(No. of ways)

Per linear foot (meter)

Item No. 682

Conduit-flexible (size)

Per linear foot (meter)

Item No. 682

Service pole riser

Per each

Item No. 682

Electrical junction box

Per each

Item No. 682

Lighting system

Per lump sum

682.5.01 Adjustments
General Provisions 101 through 150.
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Section 936—Closed Circuit Television (CCTV)
936.1 General Description
This work includes furnishing and installing closed circuit television (CCTV) system, any specified type, which is a CCTV
video surveillance camera, including but not limited to color CCTV cameras, lens, housing, pan/tilt drive, camera system
assembly, cabling, mounting hardware, interface panel, camera control receiver, and cabinet wiring. This CCTV system
includes both fixed and PTZ cameras as called for in the plans and provides operator control from and video imaging to the
Department’s NaviGAtor Advanced Transportation Management System (ATMS), or other camera operating software
indicated on the plans or in the contract documents.
Provide all equipment, materials, and work in accordance with all manufacturers’ recommendations, including but not limited
to all mounting, wiring and cabling, power supply, surge suppression, and communications equipment and materials. Use
only equipment and components that meet the requirements of these minimum specifications and are listed on the
Department’s Qualified Products List (QPL).
936.1.01 Definitions
CCTV System, Type B – The Type B PTZ Dome CCTV System uses a self-contained camera system assembly with an
analog NTSC video output and RS-232 or RS-485 serial data control interface. This camera is used for, shall be compatible
with the legacy NaviGAtor System, and should be used for additions/replacement within existing system segments.
CCTV Camera Type C – The Internet Protocol (IP) PTZ Dome Camera System (IP) camera uses a built in encoder to provide
the Moving Picture Experts Group’s MPEG4 part 10 (H.264) video compression technology in accordance with the
International Organization for Standardization (ISO) and International Electrotechnical Commission (IEC) requirements
detailed in the ISO/IEC 14496-10:2009 standard. This camera is compatible with the legacy NaviGAtor System, but should
be used for new installations in expansion segments.
CCTV Camera Type D – The Internet Protocol (IP) Fixed Camera System uses a built in encoder to provide the Moving
Picture Experts Group’s MPEG4 part 10 (H.264) video compression technology in accordance with the International
Organization for Standardization (ISO) and International Electrotechnical Commission (IEC) requirements detailed in the
ISO/IEC 14496-10:2009 standard and is for locations where fixed views are desired
CCTV Camera Type H – The Internet Protocol (IP) High Definition Camera System uses a built in encoder to provide the
Moving Picture Experts Group’s MPEG4 part 10 (H.264) video compression technology in accordance with the International
Organization for Standardization (ISO) and International Electrotechnical Commission (IEC) requirements detailed in the
ISO/IEC 14496-10:2009 standard and is compliant with SMPTE 296M Standard of 1280 x 720 pixel resolution and a 16:9
format. It is compatible with the NaviGAtor System, and provides enhanced features for digital zoom and new format
displays (16:9) at viewing stations.
CCTV Camera Type N – The Internet Protocol (IP) PTZ Camera System for Night (low light) viewing may be provided in an
outdoor external positioner or dome. Night vision will be provided by thermal imaging.
Video Encoder, Type B – Type B is a standalone, environmentally hardened encoder for a single video signal, suitable for
field cabinet use and providing the Moving Picture Experts Group’s MPEG4 part 10 (H.264) video compression technology
in accordance with the International Organization for Standardization (ISO) and International Electrotechnical Commission
(IEC) requirements detailed in the ISO/IEC 14496-10:2009 standard.
Video Encoder, Type C –Type C is a high density unit that supports multiple video signals and is suitable for control
center use and providing the Moving Picture Experts Group’s MPEG4 part 10 (H.264) video compression technology in
accordance with the International Organization for Standardization (ISO) and International Electrotechnical Commission
(IEC) requirements detailed in the ISO/IEC 14496-10:2009 standard.
Video Encoder, Type D – This encoder is a standalone, environmentally hardened encoder for a single video signal, suitable
for field cabinet use that is compatible with the existing legacy encoder and decoder video systems and otherwise would not
meet Type B requirements.
Video Encoder, Type E – This encoder is a high density encoder card unit for multiple video signals, with one encoder per
video signal, suitable for control center use with the existing legacy encoder and decoder video systems and otherwise would
not meet Type B requirements.
Video Encoder, Chassis Type E –This chassis is a high density mount unit that supports multiple Video Encoder Type C or
Video Decoder Type C cards suitable for control center use with the existing legacy encoder and decoder video systems.
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936.1.02 Related References
A.

Standard Specifications
Section 639 – Strain Poles for Overhead Sign and Signal Assemblies
Section 680 – Highway Lighting
Section 682 – Electrical Wire, Cable and Conduit
Section 922 – Electrical Wire and Cable
Section 923 – Electrical Conduit
Section 925 – Traffic Signal Equipment
Section 939 – Communication and Electronic Equipment

B. Referenced Documents
American National Standards Institute (ANSI)
American Society of Testing and Materials (ASTM)
Electronic Industries Association (EIA)
FCC Rules Part 15, Sub-part J
Insulated Cable Engineers Association (ICEA)
International Electrotechnical Commission (IEC) ISO/IEC 14496-10:2009
International Municipal Signal Association (IMSA)
MIL-HDBK-454A
MIL-STD-810F(3) Method 509 Procedure 1 – exterior salt atmospheres
National Electric Code (NEC)
National Electrical Manufacturers Association (NEMA)
NEMA-4
Underwriter’s Laboratory Incorporated (UL)
National Television Standards Committee (NTSC)
936.1.03 Submittals
This subsection and the following chart provide the Contractor with an outline of the submittal requirements for the
equipment and components for all pay items in this Section 936. This chart is to be used as a guide and does not relieve the
Contractor from submitting additional information to form a complete submittal package.

Test Plan

Maint. Proced.

X

Install. Proced.

936.3.08

Lab Test

Training Plan

Materials Cert.

Specification
Reference

Mfg. Spec.

Material

Catalog Cuts

Section 936 Submittal Requirements

X

X

X

Submittal Due
Date (Cal. Days
after NTP)
60 Days

Submit test procedures required for this items within sixty (60) calendar days after the Notice to Proceed and prior to any
installation, unless noted otherwise in the Contract Documents.
Submit to the Engineer for approval, two (2) printed and one (1) electronic copy of service and maintenance documentation
for all equipment, components and all other materials required within these specifications.
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Provide submittal data that is neat, legible, and orderly. Neatly organize each package of submittal data and separate by
hardware item. Use the “Materials Certification Package Index and Transmittal Form”, contained in Section 105.02 of the
Special Provisions, for each pay item to document and list all material and components that are included in the submittal
package. Any submittal data submitted without the Index/Transmittal form or that is incomplete will be rejected.
Products appearing on the Qualified Products List (QPL) are exempt from normal submittal requirements. These products
have been evaluated by the Office of Traffic Operations and have proven their capability of meeting the appropriate Georgia
Department of Transportation Specification. Any of these products may be used without submitting catalogue cuts, sampling
or pre-testing. The Contractor shall submit a letter to the Engineer, stating which QPL items they will use. The Engineer
and/or department designee must ascertain that the construction item is the same material identified on the appropriate QPL
and will acknowledge receipt of these items in the project diary or as required by the Construction manual.
A. CCTV System; CCTV System, Retrofit Assembly; CCTV System, Retrofit Assembly (Furnish Only)
1.

Camera System Assembly
Submit complete physical, performance, and operational materials submittal data for the camera system assembly
and all associated components.

2.

Camera System Assembly Mount
Submit complete physical, performance, and operational materials submittal data for the camera system assembly
mount and all associated components and hardware.

3.

Cabinet Interface Assembly
Submit complete physical, performance, and operational materials submittal data for the cabinet interface assembly
and all associated components and hardware. Submit complete physical, performance and operational materials,
submittal data for all cables, wire and connectors required for a complete and operational CCTV system. Submit
cables and connectors as specified here and as recommended by the CCTV system manufacturer.

4.

Submittal Review Demonstration Test Set
Submit demonstration test set(s) for Department evaluation after the Engineer approves the submittal materials for
the equipment and materials listed below. The demonstration test sets shall be connected to and operated through the
NaviGAtor system by the Engineer. Deliver the test set to the Department at the location specified by the Engineer.
Request a delivery and test time a minimum of 30 days in advance. For projects with multiple camera installations,
provide demonstration test sets of the materials, types and quantities as shown below:
a.

CCTV System (quantity 2)

b.

CCTV System, Retrofit Assembly (quantity 2)
A demonstration test set shall include all materials, components, assemblies, control software an documentation
of a CCTV system and shall be a complete, fully functional CCTV system.

B. Acceptance Testing
Submit acceptance test procedures and a desired acceptance test schedule.
C. Warranties and Guarantees
Submit materials submittal data providing complete example documentation on all manufacturers’ warranties or
guarantees on all CCTV system equipment and hardware components furnished, as required in Subsection 936.3.07.
D. Training
Prior to training, submit resume and references of instructor(s). Obtain approval from the Engineer that the instructor is
qualified in his/her respective field. Submit the Training Plan within 120 days of the Notice to Proceed. Include in the
training plan an outline of the training course. Obtain approval of the Training Plan from the Engineer. The Training
Plan shall explain in detail the contents of the course and the time schedule of when the training shall be given.
Coordinate actual training with installation schedules as approved by the Engineer.
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936.2 Materials
936.2.01 CCTV Systems
Camera types are as specified on the plans, and may vary by location within project limits. Ensure that the individual
components and assemblies of the CCTV System conform to the requirements specified in the following sections. Ensure that
all equipment, materials, components and assemblies of the CCTV System conform to the CCTV manufacturer’s
requirements and recommendations.
A. Camera System Assembly
Follow these minimum requirements for a camera system assembly including the camera, dome assembly, lens, pan/tilt
drive, and control electronics.
1.

For dome enclosure cameras (Types B, C, and H)
a. Provide a downward-looking circular dome-shaped enclosure assembly. The enclosure shall have a maximum
diameter of 14 in (356 mm) at its widest point and a maximum height of 22 in (559 mm) from the top of the
housing assembly to the bottom point of the dome. The upper housing shall be constructed of a non-metallic
UV-stabilized material of a light color, or constructed of an aluminum material with a heat-cured paint coating
of an equivalent color. The lower housing shall be constructed of a UV-stabilized optically-correct acrylic
material. The maximum weight of the complete and fully functional camera system assembly, including the
camera, lens, pan/tilt drive, control electronics, environmental control components, housing assembly, and hub
adapter shall be 25 lbs (11.4 kg).
b.

Use an enclosure assembly that secures to the mounting bracket arm with a 1-1/2 in (37.5 mm) threaded pipe
nipple. Hub adapters for the threaded pipe nipple on either the enclosure or the mounting arm, or both, are
permitted.

c.

All fastening and mounting hardware on or within the enclosure assembly shall be stainless steel.

d.

Use a pressurized enclosure assembly that uses extra dry nitrogen. Provide a pressure relief valve and a
Schrader valve for filling and evacuating the enclosure. The enclosure should have an operating pressure range
of 3-7 psi (21-48 kPa).

e.

When an enclosure assembly requires a heater and a circulating blower fan for environmental (temperature and
defogging) control, maximum electrical load for the heater shall be no more than 85 VA.

f.

Ensure that the CCTV camera system performs all required functions during and after being subjected to an
ambient operating temperature range of -30º to 165º F (-34° to 74° C) as defined in the environmental
requirements section of the NEMA TS 2 standard. Verify that the CCTV camera manufacturer certifies its
device has successfully completed environmental testing as defined in the environmental requirements section
of the NEMA TS 2 standard.

g.

Ensure that the housing protects the camera and other internal components from rain, dust, corrosive elements,
and typical conditions found at a roadside environment. Ensure that the CCTV camera, mounting hardware, and
any other camera-related material that is exposed to the environment can withstand 90 mph (145 kph) wind
speeds.

h.

Electrical power for the complete camera system assembly shall be per the manufacturer’s recommendations
and between 12V to 120V DC or single-phase AC utilizing a two-wire (not counting ground) supply from the
cabinet interface assembly in the equipment cabinet. Do not use a dual-voltage power supply. Maximum
electrical load with all subsystems operational, including the heater, shall be no more than 130 VA.

i.

For analog cameras (Type B), ensure that the camera produces an analog NTSC-compliant composite video
output with a signal-to-noise ratio of 45dB or greater.

j.

Use a camera unit with an integrated camera sensor and zoom lens assembly. The camera shall use a CCD
image sensor, with a minimum of 768 horizontal by 492 vertical active picture elements. The camera shall have
a minimum resolution of 460 horizontal TV lines by 350 vertical TV lines.
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k.

The camera shall include on/off selectable automatic gain control and manual/automatic selectable white
balance. The camera shall include an electronic shutter mode with user-selectable speeds of a minimum range
from 1/60 second to 1/10,000 second. The camera unit shall provide an on/off selectable day/night function
where the image sensing and output automatically switch between color and black-and-white imaging; fixed
color or black-and-white imaging shall be user-controllable. The camera sensitivity shall be no less than 3.0 lux
in color mode (1/60 second) and 0.5 lux in black-and-white mode (1/60 second, IR cut removed).

l.

Provide a camera unit with an integrated zoom lens of a minimum of 22X optical zoom and a minimum of 4X
(HD Camera Type D shall have a minimum of 12X) digital zoom. The camera shall not employ any digital
zoom functionality unless the lens is at the full limit of optical zoom and the zoom command continues to be
applied, in which case the camera unit shall automatically switch from optical to digital zoom. The camera unit
shall include on/off selectable automatic focus and manual/automatic selectable iris control.

m. Use a pan/tilt drive for the camera unit that is fully-contained within the enclosure assembly. The drive shall be
capable of 360 degree panning and at least 0 degree horizontal to 90 degree vertical looking downward tilting.
The camera unit and pan/tilt drive shall provide automatic 180-degree image output flip at the bottom of the tilt
travel. The camera unit and pan/tilt drive shall provide a minimum of eight privacy blackout zones, each zone
being individually programmable to be on/off by the user. The panning speed, when a pan-left or pan-right
command is applied by the user, shall be between 10 and 18 degrees per second. The tilting speed, when a tiltup or tilt-down command is applied by the user, shall be between 4 and 10 degrees per second.
n.

2.

3.

Provide a system control interface to the camera system assembly that physically and logically supplies the user
commands to and monitoring from the camera system assembly, including but not limited to pan, tilt, zoom,
focus, position reporting, and configuration. The system control interface shall physically connect the camera
system assembly to the cabinet interface. Provide a system control interface that is in compliance with all of the
physical and operational requirements specified for a CCTV System. Provide the capability to set the
communications through the system control interface or through the user control interface in the cabinet; do not
require the opening/disassembly of the camera system enclosure to set the communications address. Store all
user configurable settings in non-volatile memory that is retained indefinitely upon loss of power.

Camera Type D – Fixed Camera. Fixed cameras shall be designed for outdoor applications meeting NEMA 4X or
IP-66 rating requirements and include all necessary harness and cables to extend the video, power and data from the
CCTV Camera location to the field cabinet. The enclosure shall be suitable for the location and meet all
requirements as denoted above for other camera types. The lens shall have a minimum F-stop of 1.4 with a variable
manual zoom of 5 – 50 mm. The iris shall support automatic or set to yield optical results under various outdoor
lighting conditions. The camera shall provide all other functionality as required of other types to produce a fixed
view of the roadway.
IP Cameras (Types Cand D) shall provide the same functionality as the analog camera unit, and shall include built in
integral encoders.(i.e., Ethernet ready). In addition, IP cameras shall meet the following minimum requirements:
a. Power over Ethernet (IEEE802.3af) or 24 VAC power input.
b.

The integral video encoder in the dome assembly shall meet the exact same requirements for Video Encoder
Type B, except that mounting/packaging, cable connectors, and power supply requirements shall be according
to the camera manufacturer requirements. A serial console interface to the integral encoder is not required.

c.
4.

High Definition Cameras (Type H) shall provide the same functionality as other IP (built in encoders) camera types,
and in addition, shall meet the following minimum requirements:
a. HD 1080p resolution at 30 images per second (ips)
b.

Minimum 12x digital zoom.

c.

16:9 aspect ratio

d.

Digital image stabilization
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5.

CCTV Camera Type N – Internet Protocol (IP) PTZ Camera System for Night (low light) viewing shall provide
video surveillance imaging for reliable video images clearly in near total darkness. Images shall be provided in 640
X 480 resolution with dual output stream digital video in H.264, MPEG-4, or M-JPEG formats.
936.2.02 Camera System Assembly Mount
Provide a camera system assembly mount that includes a mounting bracket arm, camera enclosure mount and disconnect,
mounting straps, and incidental fastening hardware. All fastening and mounting hardware shall be stainless steel.
The mounting bracket arm shall be suitable for pole-mounted applications using mounting straps or bolts. The bracket shall
be fabricated to exactly mate with the camera enclosure mount/disconnect/pipe nipple and any needed pole-mount adapter
with no drilling or welding required. The bracket shall be fabricated from aluminum alloy with an exterior polyurethane
coating, stainless steel, or mild steel with a heat-cured paint coating. All bracket coatings shall be light in color and corrosion
resistant in accordance with MIL-STD-810F (3) Method 509 Procedure 1 for exterior salt atmospheres.
Unless otherwise indicated on the plans, use a mounting bracket arm that locates the vertical centerline of the camera
enclosure from 14 in (356 mm) to 24 in (610 mm) from the exterior surface of the support pole. The mounting bracket arm
shall provide for cable entrance through the base of the bracket directly from the support pole and from the exterior through a
rain tight opening on the underside of the bracket and adjacent to the support pole. The bracket arm shall provide sufficient
opening to fully enclose the cables. Provide non-metallic cable protection grommets for both cable entrances. Unless
otherwise shown in the Plans, mount the bracket arm to the support pole using a minimum of two ½ in (12.5 mm) or greater
stainless steel mounting straps.
936.2.03 Camera Lowering System Assembly Mount
Where specified on the plans, provide a camera lowering system that includes a mounting bracket arm, self aligning docking
system, video and power surge protection. The unit will be self contained, suitable for pole-mounted applications using straps
or bolts. All fastening and mounting hardware shall be stainless steel. The lowering cable(s) shall be stainless steel. All
bracket coatings shall be light in color and corrosion resistant in accordance with MIL-STD-810F (3) Method 509 Procedure
1 for exterior salt atmospheres. The lowering device shall have a support capacity of 55 lbs. (25 Kg.), and shall provide for
camera systems at varying heights above ground level to match the height of the mounting structure. Electrical power for the
complete camera lowering system assembly shall be per the manufacturer’s recommendations and 120 VAC.
936.2.04 Cabinet Interface Assembly
Use a cabinet interface assembly that provides electrical service for the camera system assembly and provides the user
control interface connection to the NaviGAtor system and/or user personnel. Install the cabinet interface assembly in the
equipment cabinet. All fastening and mounting hardware shall be stainless steel. The cabinet interface panel assembly
includes the following:


CCTV Interface Enclosure



Camera System Assembly Power Supply with surge suppression



Terminal blocks and video cable surge suppression for camera system assembly cabling



User control interface to the NaviGAtor system and/or user personnel with surge suppression

The NaviGAtor Standard CCTV Control Protocol (hereinafter called the “CCTV Standard Protocol”) is specified below and
shall connect to the user control interface unit through an RS-232 serial data interface directly from the NaviGAtor system.
Provide the control software with an unrestricted, non-cancelable user license for the Department’s use with any NaviGAtor
equipment at any location. Furnish three (3) copies each of the software, license, appropriate RS-232 cable, and user
documentation per project.
A. CCTV Standard Protocol
1.

General
For all camera types, use the NaviGAtor Standard CCTV Control Protocol (hereinafter called the “CCTV standard
protocol” or “standard protocol”) for CCTV system control communications between the camera unit and the GDOT
NaviGAtor central system to achieve a fully functional communications interface to utilize all of the capabilities and
functions of the camera. Implement the standard protocol for all CCTV equipment installed on this project. The
CCTV standard protocol governs all control communications between the NaviGAtor central system (hereinafter
called the “host”) and the CCTV system.
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2.

Interface
For Type B cameras, the CCTV System (hereinafter called the “remote”) shall communicate using the CCTV
standard protocol over an RS-232 serial interface. Data is transmitted using 1 start bit, 8 data bits, and 1 stop bit (no
parity) at a baud rate of 9600.
Each remote shall be identified by a unique integer address between 1 and 233. This address is set during installation
and shall not be altered using the standard protocol. The address is included in messages to identify the intended
recipient of commands from the host and responses from the remote.

936.2.05 Cabling and Connectors
Provide cabling and connectors between the camera system assembly and the cabinet interface assembly as shown in the
CCTV system detail drawings and in the Plans. Label all cables. All cables shall meet industry and manufacturer
recommendations.
When required for the camera application, coaxial video signal cables will be provided with labels attached at both ends of
each cable. Coaxial cables will use BNC connectors with gold-plated center pins on the video signal cables; use only
connectors recommended by the cable manufacturer.
Provide control cable with labels attached at both ends of the cable. Terminate control cable in the equipment cabinet as
shown in the CCTV system detail drawings in the plans and as recommended by the CCTV system manufacturer. Ground or
bond any pair shielding and any unused conductors in accordance with the CCTV system manufacturer’s recommendations.
For IP Cameras, provide communications cabling (Outside Plant Category 5) as recommended by the CCTV system
manufacturer. Label all cables. Separate power cables must be clearly labeled as such and meet manufacturer
recommendations. When Power over Ethernet cameras are provided, cabling must be sized and rated in accordance with
manufacturer recommendations and clearly labeled as such.
936.2.06 Video Encoder (All Types)
Provide a Video Encoder in accordance with the minimum requirements below for the encoding of analog video inputs and
transmission as digital streams over a network.
A. Video Encoder, Type A
Not Used
B. Video Encoder, Type B
Video Encoder, Type B is a standalone, environmentally hardened encoder for a single video signal, suitable for field
cabinet use.
1.

General
a. All encoders provided by the Contractor shall be new and shall be from the same manufacturer and be fully
compatible and interoperable with each type provided.
b.

All encoder types provided by the Contractor shall be fully compatible and interoperable with the GDOT
existing network equipment.

c.

Mean Time Between Failures (MTBF): Encoders shall have a minimum MTBF of 20,000 hours.

d.

Latency: The end-to-end system latency between the Encoder and Decoder appliances shall be no more than
300 msec, not including network delays. The encoders shall support various frame adjustments to minimize
latency.

e.

Remote Control: Encoders shall be remotely adjustable via a video management system or command set so that
a technician can adjust image quality controls for contrast, brightness, hue and color levels.

f.

Video equipment shall support the NTSC signal format.

g.

Furnish rack-mountable or shelf-mountable units.

h.

Rack-mountable units shall include integrated brackets for mounting in standard EIA 19-inch rack rackmountings.
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2.

Physical and Environmental Requirements.
a. The Video Encoder shall have the following ports as a minimum:

Network: 10/100 Mbps RJ-45 or as directed by Engineer.

Video Connector: BNC

Serial Data Interface: One (1) minimum RJ-45 port/connector.

Serial port may utilize D-sub connectors or terminal block connections as approved by the Engineer.
b. In locations where there are more than one video source, and Encoders with multiple video ports are approved
by Engineer, each video input port shall meet all the video and data requirements of Video Encoder Type B
independently.
c.

d.

The video input performance measures shall comply with NTSC and EIA requirements, including the EIA-170
standard, with a nominal composite video of 1 volt peak-to-peak (Vp-p). The equipment shall have an electrical
impedance of 75 ohms.
Operating temperature of -30 degrees F (-34 C) to 165 degrees F (74 C) with relative humidity between 10% to
90% non-condensing.

e.

Ventilation fans are not permitted.

f.

Encoders shall be installed in a field cabinet with protection from moisture and airborne contaminants, blowing
rain, wind, blowing sand, blowing dust, humidity, roadside pollutants, vandalism, and theft.

g.

Encoders shall be resistant to vibration and shock, and conform to Sections 2.1.9 and 2.1.10, respectively, of the
NEMA TS 2 standard.

h.

Encoders for field site locations shall be PCB conformal coated to provide a level of protection from humidity,
contaminants, dust, pollution, etc.

i.

Encoders shall provide LED status indicators for local status display analog of video input, serial data interface
activity, network interface activity and power.

j.

Cable connections (data/video/power) shall require no tools for installation or removal and be designed with
positive locking devices such that they will not vibrate loose.

k.

Provide external markings for all connectors and indicators. Replaceable components shall be permanently
marked and traceable to the supplied documentation, including schematics and parts list.

l.

The external markings shall include the product function name, model number, serial number, and
manufacturer’s name.

m. All parts required for a completed video system shall be made of corrosion-resistant materials, such as stainless
steel, anodized aluminum, brass, or gold-plated metal.
n.

All individual Encoders shall be shelf, rack (19”)/module, or DIN rail mountable. Other mounting options may
be submitted for review and approval by the Engineer.

o.

Nominal power input voltage of 120 VAC, 60 Hz. ±3 Hz.

a.

Maximum power consumption of 20 watts.

b.

If the device requires operating voltages of less than 120 VAC, the appropriate voltage converter shall be
supplied. All voltage conversion devices shall also be temperature hardened as specified herein for location
(field or central).

c.

The equipment or it’s voltage converter shall operate within a voltage range of 90 VAC to 135 VAC.

d.

Encoders shall provide for automatic recovery from an over or under voltage condition when prime power has
returned to the tolerance values specified herein. All configuration parameters shall be stored in non-volatile
memory and no reprogramming or manual adjustments shall be required upon power recovery.
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3.

Video Data Requirements
a. The Encoder shall be capable of streaming a minimum of the following Video Compression Technology types:


Stream 1: H.264 (Video Coding Experts Group (VCEG)/Moving Picture Experts Group)

Stream 2: H.264 (Video Coding Experts Group (VCEG)/Moving Picture Experts Group)

Snapshot: JPG full-frame capture
b. The Encoder shall be capable of streaming multiple bandwidth and compression types simultaneously per video
input channel.
c.

The Encoder shall support streaming multicast and unicast streams simultaneously.

d.

The Encoder shall have the ability to automatically initiate and stream a multicast stream upon starting without
any remote request to join the multicast group.

e.

The Encoder shall support multiple simultaneous Real Time Streaming Protocol (RTSP) requests.

f.

The Encoder shall be able to supply multiple unique and independent video streams with frame rate, bit rate,
and image size settings adjustable through an RTSP request.

g.

The encoder shall support a minimum of 2 simultaneous unique and independent H.264 video streams with
frame rate, bit rate, and image size settings adjustable per video input channel.

h.

Encoders shall be a hardware-based network device able to accept a minimum of one analog National
Television System Committee (NTSC) video input and encode for transport across IP networks.

i.

Encoders shall be specifically designed for network operation, and adhere to ISO standards.

j.

Support the following minimum encoded resolutions:



Stream 1: NTSC – Full D1

Stream 2: CIF/SIF

Snapshot: NTSC – Full D1
k. Dynamic bandwidth control: Provide up to the following or greater rates (The data rate shall be defined as the
maximum committed bandwidth to be utilized, which includes data bursting.).

l.



Stream 1: 3 Mbps at D1



Stream 2: 1 Mbps at CIF/SIF

Bandwidth increments shall be user configurable via the network, independently per stream and snapshot. The
minimum bandwidth setting shall be 56Kbs or less.

m. Encoder streams shall be capable of being set to variable or constant bit rates.
n.

The default bandwidth for the Encoders as furnished shall be set to 2Mbps when communicating over fiber and
56kbs when communicating otherwise.

o.

Provide on-board buffered video memory for protection against potential network disruptions.

p.

Encoders shall be capable of providing JPG snapshots and transfer image via FTP either by push or pull at a
user-defined interval minimally between 60 and 300 seconds.

q.

Encoded streams shall be fully compatible with the NaviGAtor software decoding system and with VLC (Video
LAN Client.)
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r.

The encoder system, including processor, internal memory access and all data paths, shall operate with the
following stream settings running simultaneously with no performance degradation of any stream, serial data
interface, or device management interface:




4.

5.

Stream 1: 2Mbps/NTSC – Full D1/30 frames per second/RTP
Stream 2: 192Kbps/SIF/15 frames per second/RTP
Snapshot: NTSC – Full D1/120 second capture interval

Network Requirements
a. Encoders shall meet the following minimum network requirements:
b.

Network connection shall be Ethernet Compliant IEEE 802.3, 802.3u, and 802.3x; 10/100 Mbps or higher, auto
sensing full/half-duplex operations.

c.

Encoders shall provide encapsulation of each of the video streams in UDP packet and TCP packets, depending
on stream configuration, for network transmission.

d.

Encoders shall connect to a network device (i.e., Ethernet switch/router, IP wireless device, etc.) via a RJ-45
connector through Category 5eor higher quality stranded patch cords.

e.

All network RJ-45 ports shall be standard EIA/TIA-568-A pin-outs and shall be rated at 10/100Mbps or greater.

f.

All Encoders provided by the Contractor shall be fully interoperable without customization or the addition of
appliances within either the remote or primary communications network. All devices shall be fully interoperable
with the backbone communications network.

g.

Static management interface IP Addressing (class A, B, and C).

h.

Static IP Addressing of the multicast group individually and independently for each stream.

i.

RTP, UDP, Unicast and IP Multicast (Internet Group Multicast Protocol / IGMP V2) features for digital video
transmission, individually and independently for each stream.

j.

Encoders shall support Real Time Streaming Protocol (RTSP) over RTP, individually and independently for
each stream.

k.

Encoders shall support multiple stream requests, individually and independently for each stream.

Serial Data Interface Requirements
The Encoder shall meet the following minimum serial data interface requirements:
a.

The Encoder shall provide bi-directional serial communications over Ethernet 10/100 Base-TX via the
following methods:


Encoder serial port to Decoder serial port data stream.

IP socket to Encoder serial port by TCP protocol.
b. Each serial port shall provide full-duplex serial interface and data rates up to 115.2 Kbps (minimum).
c.

Serial port shall be software configurable, locally or over the network, to EIA-232/422/485 mode of operation
as defined by the EIA for data format, data rate, and data structure (e.g., baud rate, the number of bits, parity,
stop bits, flow control, etc.) via the management software provided.

d.

No serial adaptors or interface converters shall be permitted.

e.

Encoders shall be capable to use the serial interface port to support PTZ camera control functions.

f.

Encoder serial port shall provide IP addressing and socket number selection and provide the capability to
establish an IP connection directly from an operator workstation or server to any Encoder IP address and socket
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number to transport serial data, independent of whether or not any video stream for that encoder is being
viewed.
6.

7.

On Screen Display Requirements
The Encoder shall provide the following On-Screen Display (OSD):
a.

Encoders shall support a static text insertion capability on all streams and shall be capable of inserting a
minimum of two (2) user configurable text messages of at least 20 characters in length on separate lines, in
user-configurable positions anywhere on the image.

b.

Encoders shall support JPG image insertion on all streams in either the upper left or upper right positions in the
image, using a JPG file(s) stored in the Encoder’s configuration.

c.

JPG image insertion shall be scalable per stream according to the stream resolution, or there shall be the
capability to insert a different JPG image file for each stream.

d.

Encoders shall have the option to display or not display the OSD.

Management Requirements
a. Encoders shall be manageable through SNMP (v2), HTTP, FTP/TFTP, and/or Telnet/CLI.
b.

Encoders shall have a NTP or SNTP client.

c.

The management system shall be provided to remotely configure and diagnose the Encoder.

d.

Have capability to reset/reboot and firmware upload via the methods listed above.

e.

Have the capability to remotely change any of the device configuration settings including bit rates, image
resolution and compression settings and serial interface type.

f.

Provide pre-defined optimized video compression and streaming settings for various bit rates.

g.

Provide update capability for the firmware in the Encoder from the central site. Ability to access the serial
number, firmware number, IP address and equipment configuration.

h.

Have the capability to upload firmware to multiple units automatically.

i.

Provide ability for remote firmware upgrades.

j.

Provide a command-line interface on the console port for local management.

k.

Provide administrative access control via a configurable password.

l.

Provide support for managing the administrative security parameters via both the Local Management and
Remote Management interfaces required herein.

m. Provide support for managing the following video streaming parameters via the Remote Management
functionality required herein.
 Target address and port (per stream)
 TTL parameter
 Resolution (per stream)
 Frame rate (per stream)
 I/P ratio (per stream)
 Encoding bit rate (per stream)
 On-screen display
C. Video Encoder, Type C – Card
Video Encoder, Type C- Card is a high density encoder unit (card) for multiple video signals, with one encoder per video
signal, suitable for control center use in a slot based chassis.
1.

General
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2.

a.

Each encoder of a Video Encoder Type C- Card shall meet all the Video Encoder, Type B requirements except
the physical requirements as noted in section 936.2.06.B.

b.

All Contractor provided Video Encoder Type C- Cards shall be compatible with, and of the same make as
Video Encoder, Type C – Chassis provided by the Contractor.

c.

All Contractor provided Video Encoder Type C- Cards shall be compatible with, and of the same make as
standalone Video Encoder, Type B provided by the Contractor.

Physical
a. Each Video Encoder Type C- Card shall include a minimum of 4 encoders per card with a corresponding
number of BNC ports per encoder.
b.

Each Video Encoder Type C- Card shall include one RJ-45 Network port: 10/100 Mbps.

c.

Video Encoder Type C- Card shall be fully contained and obtain power from the Video Encoder, Type C
Chassis.

D. Video Encoder, Type C – Chassis
Video Encoder, Type C - Chassis is a high density rack mount unit that supports multiple Video Encoder Type C or
Video Decoder Type C cards suitable for control center use.
1.

General
All Contractor provided Video Encoder Type C- Chassis shall be compatible with, and of the same make as Video
Encoder, Type C – Cards provided by the Contractor

2.

Physical
Chassis shall support a minimum of 12 Video Encoder, Type C cards, or 12 Video Decoder, Type C cards, or a
combination thereof up to the minimum total cards.
a.

Chassis shall be 7U or less and be 19” rack mountable.

b.

Each Chassis shall be capable of operating on 1 internal power supply.

c.

Each Chassis shall be capable of supporting a minimum of 2 internal power supply.

E. Video Encoder, Type D
Video Encoder, Type D is a standalone, environmentally hardened encoder for a single video signal, suitable for field
cabinet use that is compatible with the existing legacy encoder and decoder video systems and otherwise would not meet
Type B requirements.
1.

General
Encoders of this Type shall be of the same make and model of encoder(s) that it shall replace, share communication
in a drop and add link with, or with the decoder that shall decode it’s video, unless otherwise approved by the
Engineer.

F. Video Encoder, Type E – Cards
Video Encoder, Type E-Cards is a high density encoder unit for multiple video signals, with one encoder per video
signal, suitable for control center use with the existing legacy encoder and decoder video systems and otherwise would
not meet Type B requirements.
1.

General
Encoder Cards of this Type shall be of the same make and model of the Encoder Card(s) that it shall replace, or with
the Encoder Card(s) that resides in the same chassis that it shall be added to unless otherwise approved by the
Engineer.
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G. Video Encoder, Type E – Chassis
Video Encoder, Type E - Chassis is a high density rack mount unit that supports multiple Video Encoder Type C or
Video Decoder Type C cards suitable for control center use with the existing legacy encoder and decoder video systems
and otherwise would not meet Type B requirements.
936.2.07 Video Decoder (All Types)
A. Video Decoder, Type A
Not Used
B. Video Decoder, Type B
Video Decoder, Type B is a standalone decoder for the decoding of IP streams of the formats compatible of the Video
Encoder Type B streams into a standard NTSC analog video stream output.
1.

General
a. All Video Decoder Type B shall meet all the requirements of a Video Encoder Type B unless otherwise stated.
b.

2.

Physical and Environmental
Video Output Connector : BNC
a.

3.

Be new and shall be from the same manufacturer and be fully compatible and interoperable with each type
provided.

The video output performance measures shall comply with NTSC and EIA requirements, including the EIA-170
standard, with a nominal composite video of 1 volt peak-to-peak (Vp-p). The equipment shall have an electrical
impedance of 75 ohms.

Video Data Requirements
a. The Decoder shall be capable of decoding a minimum of the following Video Compression Technology types:

H.264 (Video Coding Experts Group (VCEG)/Moving Picture Experts Group)

MPEG -4 (Moving Picture Experts Group)

MJPEG Motion JPEG (Moving Picture Experts Group)
b. The Decoder shall support joining multicast groups and decode the streams of the Type and video Compression
technology listed above.

4.

c.

The Decoder shall support decoding unicast streams from a of the Type and video Compression technology
listed above.

d.

The Decoder shall support decoding of streams from RTSP requests of the Type and video Compression
technology listed above

e.

The Decoder shall be able to decode unique and independent video streams with frame rate, bit rate, and image
size settings adjustable through an RTSP request.

f.

Decoders shall be a hardware-based network device able to provide a minimum of one analog National
Television System Committee (NTSC) video output and decode IP video transported across IP networks.

g.

Decoders shall be specifically designed for network operation, and adhere to ISO standards.

h.

Support the following minimum encoded resolutions:


NTSC - Full D1

CIF/SIF

QCIF/QSIF

Decoder streams shall be capable of decoding streams set to variable or constant bit rates
Network Requirements. Decoders shall meet the following minimum network requirements:
Network connection shall be Ethernet Compliant IEEE 802.3, 802.3u, and 802.3x; 10/100 Mbps or higher, auto
sensing full/half-duplex operations.
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5.
6.

7.

Serial Data Interface Requirements
On Screen Display Requirements
a. Decoders shall support a static text insertion capability and shall be capable of inserting a minimum of one (1)
user configurable text messages of up to 20 characters in length.
b.

Decoders shall be able to generate a date and time stamp in the video stream and shall be synchronized to a
time-server on the network.

c.

Decoders shall be able to display camera title in the video stream.

d.

Decoders shall have the option to display or not display the on-screen text.

Management Requirements
a. Decoders shall be manageable through SNMP (v2), HTTP, FTP/TFTP, and/or Telnet/CLI.
b.

The management system shall be provided to remotely configure and diagnose the Decoder.

C. Video Decoder, Type C – Card
Video Decoder, Type C- Card is a high density Decoder unit (card) for multiple video signals, with one Decoder per
video signal, suitable for control center use in a slot based chassis.
1.

2.

General
a. Each Decoder of a Video Decoder Type C- Card shall meet all the Video Decoder, Type B requirements except
the physical requirements as noted in section 936.2.06.B.
b.

All Contractor provided Video Decoder Type C- Cards shall be compatible with, and of the same make as
Video Decoder, Type C – Chassis provided by the Contractor

c.

All Contractor provided Video Decoder Type C- Cards shall be compatible with, and of the same make as
standalone Video Decoder, Type B provided by the Contractor

Physical
a. Each Video Decoder Type C- Card shall include a minimum of 4 Decoders per card with a corresponding
number of BNC ports per Decoder.
b.

Each Video Decoder Type C- Card shall include one RJ-45 Network port: 10/100 Mbps.

c.

Video Decoder Type C- Card shall be fully contained and obtain power from the Video Decoder, Type C
Chassis.

D. Video Decoder, Type C – Chassis
Video Decoder, Type C - Chassis is a high density rack mount unit that supports multiple Video Decoder Type C or
Video Decoder Type C cards suitable for control center use.
1.

General
a. All Contractor provided Video Decoder Type C- Chassis shall be compatible with, and of the same make as
Video Decoder, Type C – Cards provided by the Contractor

2.

Physical
a. Chassis shall support a minimum of 12 Video Decoder, Type C cards, or 12 Video Decoder, Type C cards, or a
combination thereof up to 12 total cards.
b.

Chassis shall be 7U or less and be 19” rack mountable.

c.

Each Chassis shall be capable of operating on 1 internal power supply.

d.

Each Chassis shall be capable of supporting a minimum of 2 internal power supply.
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E. Video Decoder, Type D
Video Decoder, Type D is a standalone, environmentally hardened Decoder for a single video signal, suitable for field
cabinet use that is compatible with the existing legacy Decoder and decoder video systems and otherwise would not meet
Type B requirements.
1.

General
Decoders of this Type shall be of the same make and model of Decoder(s) that it shall replace, share communication
in a drop and add link with, or with the decoder that shall decode it’s video, unless otherwise approved by the
Engineer.

F. Video Decoder, Type E – Cards
Video Decoder, Type E-Cards is a high density Decoder unit for multiple video signals, with one Decoder per video
signal, suitable for control center use with the existing legacy Decoder and decoder video systems and otherwise would
not meet Type B requirements.
1.

General
Decoder Cards of this Type shall be of the same make and model of the Decoder Card(s) that it shall replace, or with
the Decoder Card(s) that resides in the same chassis that it shall be added to unless otherwise approved by the
Engineer.

G. Video Decoder, Type E – Chassis
Video Decoder, Type E - Chassis is a high density rack mount unit that supports multiple Video Decoder Type C or
Video Decoder Type C cards suitable for control center use with the existing legacy encoder and decoder video systems
and otherwise would not meet Type B requirements.
1.

General
Encoder Chassis of this Type shall be of the same make and model of the Encoder Chassis that it shall replace unless
otherwise approved by the Engineer.

936.2.08 Delivery, Storage, and Handling
For Furnish Only items, provide all materials in protective packaging suitable for shipping and storage. Label all boxes with
contents, including manufacturer name, model, serial numbers, and project number. Package each product/system in
individual boxes as units of one complete unit. Multiple boxes for one assembly is acceptable, but multiple assemblies in the
same box is not. Deliver assemblies to the Department at the location specified by the Engineer. Deliver at one time the full
quantity of complete assemblies as shown in the Plans; multiple deliveries are not acceptable.

936.3 Construction Requirements
Ensure that all construction for the equipment, materials, components and assemblies of the CCTV System specified conform
to the CCTV manufacturer’s requirements and recommendations.
936.3.01 Personnel
Not applicable
936.3.02 Equipment
Not applicable
936.3.03 Preparation
Not applicable
936.3.04 Fabrication
Not applicable
936.3.05 Construction
A. General Requirements
Request that the Department establish the utility service(s) required for a CCTV installation as described in Section 682.
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B. CCTV System, All Types
1.

Installation Requirements
Mount the camera system assembly and the mounting bracket arm at the cardinal direction and height as shown in
the Plans.
Install cables between the camera system assembly and the equipment cabinet inside new hollow metal or concrete
support poles unless otherwise specified. Where devices are installed on existing wood poles, install cabling on the
wood poles in rigid metal conduit risers of minimum 2 in (50.8 mm) diameter. Use weather heads on all nipple and
conduit openings. Neatly install and route cabling to minimize movement in the wind and chafing against the pole,
device or bracket. Form a drip loop at the weather head and route cabling to prevent water entry into the
weatherhead or mounting bracket arm. Install the mounting bracket arm no more than 8 in (204 mm) above the
weatherhead, and install a drip loop that is no more than 6 in (152 mm) below the weatherhead at the loop’s lowest
point.
Install the cabinet interface assembly components in the equipment cabinet as shown in the CCTV system detail
drawings. Neatly arrange and dress all wiring, firmly lace or bundle it, and mechanically secure the wiring without
the use of adhesive fasteners. Route and secure all wiring and cabling to avoid sharp edges and to avoid conflicts
with other equipment or cabling. Route all CCTV cables separate from any 120VAC power wiring or surge
suppressor ground wiring. Neatly coil and dress between 3 ft (1 m) and 5 ft (1.5 m) of cables in the bottom of the
cabinet. Dress and route grounding wires separately from all other cabinet wiring and with the minimum length
possible between the suppressor and the ground bussbar. Do not splice any cable, shield or conductor used for video,
control, communications signaling, power supply, or grounding.
Fasten all components of the cabinet interface assembly to be mounted on the equipment cabinet side panel or on the
CCTV Interface Enclosure with stainless steel hex-head or Phillips-head machine screws. Install the screws into
tapped and threaded holes in the panels. Fasten stud-mounted components to a mounting bracket providing complete
access to the studs and mounting nuts. All fastener heads and nuts (when used) shall be fully accessible within the
equipment cabinet, and any component shall be removable without requiring removal of other components, panels,
or mounting rails. Do not use self-tapping or self-threading fasteners.

2.

CCTV System Configuration
Program and configure the CCTV system in accordance with the procedure below. Provide all required
documentation in writing with all data recorded in the format of the NaviGAtor Standard CCTV Control Protocol.
Perform the CCTV system configuration in accordance with the acceptance procedures in subsection 936.3.06.
Configure each CCTV system with the communications address specified by the Department, prior to any
acceptance testing at a given CCTV system site. Configure the communications address as “001” unless otherwise
shown in the Plans or directed by the Engineer.
GDOT’s “ATMS Surveillance Camera Control Integration and Calibration Procedure” is as follows:
a.

Record the position status setting for the full pan left and pan right stops. The pan left and pan right stops are
defined as the camera positions when the pole initially comes into view from either direction at maximum
zoom.

b.

Record the position status setting and angle (degrees from horizon) for maximum tilt up and maximum tilt
straight down (90 degrees down from horizontal).

c.

Record the position status settings for each end of maximum focus range.

d.

Record the position status settings for maximum zoom out and zoom in.

e.

Provide to the Department the following information from each field installation site:








Location (as shown in Plans)
Height of camera (ft) above travel lanes
Azimuth (compass heading in degrees at camera’s right stop as defined above)
Azimuth (compass heading in degrees at camera’s left stop as defined above)
Device ID as shown on the Plans (example: CAM001)
CCTV system communications address (example: 001)
IP address, Subnet mask, Gateway port/socket of serial port on Encoder
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3.

 Multicast address
 Video switch input port (when connected)
 Comments
As-Built Drawings

Furnish as-built CCTV system wiring diagrams, identified by location. Include all wiring, cabling, conductor function,
connector type and connector pinouts.
936.3.06 Quality Acceptance
A. General
Acceptance testing of CCTV System, all Types consists of three phases: 1) field installation testing; 2) CCTV system
site testing; and 3) burn-in period. After the Engineer’s granting of burn-in period completion, obtain CCTV system
acceptance. Perform acceptance testing for all equipment, hardware and work provided under this Contract, including
each CCTV video surveillance field installation assembly and all associated communications hardware at a control
center or communications hub. Perform all testing in the presence of the Engineer. Notify the Engineer of a desired
acceptance test schedule no less than fourteen calendar days prior to beginning the testing except for testing using the
NaviGAtor software and existing NaviGAtor control center and communications equipment. For acceptance testing
using the NaviGAtor software and existing NaviGAtor control center and communications equipment, coordinate this
testing with the Engineer no less than 30 days prior to the start of this testing.
Except as provided herein regarding the Department’s NaviGAtor software, develop, provide all equipment for, and
perform all acceptance testing for all CCTV system equipment, hardware and work. Develop detailed and thorough test
procedures with full test plan descriptions, test and measurement equipment listings, and test results data sheets. Submit
these test plans to the Engineer for approval. The Engineer will notify the Contractor of the approval or disapproval of
the test procedures; only test procedures approved by the Engineer can be used. Provide all necessary testing and
measurement equipment.
Make the acceptance testing plan a detailed and thorough procedure for both the field installation test and the CCTV
system site test. Demonstrate that the CCTV system equipment, hardware and work meet all requirements of the
Contract. These requirements include but are not limited to all design, construction, materials, equipment, assembly,
documentation of manufacturer’s certification of assembly and configuration, environmental, performance,
communications, video and data communications signal strength and clarity, compatibility with the NaviGAtor software,
and documentary requirements of the Contract.
Prior to the beginning of any acceptance testing at a given CCTV system site, complete all configuration and
documentation associated with GDOT’s “ATMS Surveillance Camera Control Integration and Calibration Procedure,”
described in Subsection 936.3.05.B. Be prepared to demonstrate such work.
B. Field Installation Test
Perform the Field Installation Test as an onsite test of the complete field installation assembly less the communications
components; no acceptance testing at a given site can begin until all work associated with that site is complete, not
including the communications components. For the field equipment installation test, use a PC system, CCTV Embedded
Protocol control software, and a color video monitor to demonstrate full operation of the CCTV site. Demonstrate
operation to include pan, tilt, focus, zoom, iris, position feedback, and communications address configuration. Measure
the video signal strength at the video connector of the communications equipment.
C. CCTV System Site Test
For the CCTV System Site Test, demonstrate proper CCTV system performance at the TMC or other control center
determined by the Department. Perform the CCTV System Site Test only after successful completion of the field
installation acceptance test. Demonstrate the complete video image, camera/lens control, and communications operation
from each CCTV site to the TMC. Use the NaviGAtor software and existing NaviGAtor control center and
communications system to demonstrate the compatibility of the CCTV equipment and installation in its permanent
NaviGAtor configuration. Verify data communications (pan, tilt, focus, zoom, iris, position feedback) from the TMC as
defined in the Department-approved test procedures.
D. Burn-in Period
1.

General Requirements
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Provide a 30-day burn-in period for all work and equipment included in the Contract. The burn-in period shall consist of
the field operation of the CCTV system in a manner that is in full accordance with the CCTV system requirements of the
Plans and Specifications. An acceptance test procedure is not required for the system burn-in.
Conduct only one (1) burn-in period on the entire Contract. Commence with the burn-in period only after meeting all of
the following requirements:
a.

All work required in all Contract documents for CCTV (may be combined with construction contract) (except
this burn-in period) has been completed and inspected by the Engineer.

b.

Successfully complete all Acceptance Testing.

Commence with the burn-in period upon written authorization by the Department to commence. Terminate the burn-in
period 30 consecutive days thereafter unless an equipment malfunction occurs. Stop the burn-in period for the length of
time any equipment is defective. After repairing the equipment so that it functions properly, resume the burn-in period at
the point it was stopped.
Successful completion and acceptance of the burn-in period will be granted on the 30th day unless any equipment has
malfunctioned during the 15th through 30th day of the burn-in period. If any equipment has failed during the 15th
through 30th day, final acceptance will be withheld until all the equipment is functioning properly for 15 days after
repair.
When a specific piece of equipment has malfunctioned more than three times during the 30 day burn-in period, replace
that equipment with a new unit and repeat the 30 day burn-in period.
2.

Contractor Responsibilities
During the burn-in period, maintain all work under this Contract in accordance with the Specifications. Restore any
work or equipment to proper operating condition within 12 hours after notification.

3.

Department Responsibilities
Department responsibilities during the burn-in period will be as follows:

4.

a.

Expeditious notification of Contractor upon failure or malfunction of equipment

b.

In the event that the Contractor does not provide the services enumerated above under his Contract
responsibilities, the Department or its authorized agents may in the interest of public safety take emergency
action to provide for adequate traffic control. Pay any costs incurred as a result of these emergency actions.
Such action by the Department will not void any guaranties or warranties or other obligations set forth in the
Contract.

Burn-In Period Acceptance
The Department will make burn-in period acceptance after satisfactory completion of the required burn-in period
and on the basis of a comprehensive field inspection of the complete CCTV system in accordance with the
specifications. Upon burn-in period acceptance but prior to Final Acceptance of the entire Contract, maintain the
complete CCTV system in accordance with the requirements of Subsection 936.3.07.

E. Bench Acceptance Test
For retrofit assemblies, perform the bench acceptance test as an onsite test for all assemblies furnished as shown in the
Plans. Furnish a benchtop stand and associated hardware for the camera system assembly mount that securely holds the
camera system assembly while the camera is being operated. For the bench acceptance test, use a PC system, CCTV
Embedded Protocol control software, and a color video monitor to demonstrate full operation of the CCTV site.
Demonstrate operation to include picture quality, pan, tilt, focus, zoom, iris, position feedback, and communications
address configuration.
936.3.07 Contractor Warranty and Maintenance
Provide a manufacturer's support (usual and customary warranties) period of three years for all equipment and materials
furnished and installed as part of the pay item for CCTV system equipment and materials. Include warranties or guarantees
for system camera assembly and mount, cabinet interface assembly, and cabling/connector. Begin warranty upon successful
completion of the CCTV System burn in period and acceptance for maintenance.
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Transfer Manufacturer’s and Contractor’s warranties or guarantees to the agency or user responsible for the CCTV system
maintenance, The warranties and guarantees shall be continuous throughout their duration, and state that they are subject to
such transfer.
936.3.08 Training
Provide installation, operations, and maintenance training on the CCTV equipment at a site in the project area. Personnel
trained by the various equipment manufacturers and authorized by said manufacturers shall perform the training. Include in
the cost of training all supplies, equipment, materials, handouts, travel, and subsistence necessary to conduct the training.
Furnish a training notebook in a labeled 3-ring binder to each trainee.
Provide installation, operations and maintenance training for up to twelve (12) people. Include in this training both classroom
training and hands-on training. Limit in-shop and in-field training to group sizes of four (4) people at a time. Conduct all
training in half-day sessions. Two half-day sessions may be held on the same day. The total of the training shall consist of at
least six (6) clock hours of training for each participant. Provide a course content of, at a minimum, the following:


Installation of all CCTV equipment



Operations of all CCTV equipment



Explanation of video quality



Maintenance of all CCTV components



Use of the CCTV embedded protocol control software



Measurement of video signals



Discussion of all warrantee clauses



Hands-on use of CCTV equipment in signal shop environment for each trainee



In-field maintenance training



Video Encoders and Decoders



Installation of all digital video compression system equipment



Explanation of MPEG-4 digitized video



Maintenance of all digital video encoder and decoder system components including software



Measurement of digital video signals



Hands-on use of digital video transport system equipment for each trainee

CCTV and Encoders/Decoders training shall be provided in conjunction with the digital video transport system training
specified in Section 939. The total of the CCTV and video transport system training shall consist of at least eight (8) clock
hours of training for each participant. Meet all video transport system training requirements of Section 939.

936.4 Measurement
936.4.01 CCTV System
CCTV systems, Type B, are measured for payment by the number actually installed, complete, functional, and accepted.
Unless otherwise specified in the Plans, furnish and install the following minimum items for a CCTV system:


camera system assembly including the camera, lens, pan/tilt drive (except for Type D), control electronics and
environmental enclosure.



pole-mounting hardware.



cabinet equipment, including but not limited to the cabinet interface assembly and all associated wiring, conductors,
terminal blocks, and surge suppression.
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all weather heads, vertical conduit risers and conduit hardware on the CCTV support pole for power service, grounding,
communications and control.



all cables, connectors, hardware, interfaces, supplies, and any other items necessary for the proper operation and function
of any CCTV system component with any other CCTV system component.

936.4.02 Encoders/Decoders
A. Video Encoders, Type B
Video Encoders, Type B, with rack mounting hardware are measured for payment by the number actually installed,
complete, functional and accepted.
B. Video Encoders, Type C
Video Encoders, Type C, with rack mounting hardware are measured for payment by the number actually installed,
complete, functional and accepted.
C. Video Decoders, Type B:
Video Decoders, Type B, with rack mounting hardware are measured for payment by the number actually installed,
complete, functional and accepted.
D. Video Decoders, Type C:
Video Decoders, Type C, with rack mounting hardware are measured for payment by the number actually installed,
complete, functional and accepted.
E. Video Decoders, Type D
Video Decoders, Type D, with rack mounting hardware are measured for payment by the number actually installed,
complete, functional and accepted.
F. Video Decoders, Type E:
Video Decoders, Type E, with rack mounting hardware are measured for payment by the number actually installed,
complete, functional and accepted.
936.4.03 Testing
Testing as described in section 936.3.06 is considered incidental to the cost of the camera systems and installation and shall
not be paid for separately.
936.4.04 Training
Training is measured as a lump sum for all supplies, equipment, materials, handouts, travel, and subsistence necessary to
conduct the training.
936.4.05 Limits
Not applicable

936.5 Payment
936.5.01 CCTV System
CCTV systems of the Type specified in the Plans are paid for at the Contract Unit Price. Payment is full compensation for
furnishing and installing or delivering the CCTV system.
Payment for CCTV systems is made under:
Item No. 936
Item No. 936
Item No. 936
Item No. 936
Item No. 936
Item No. 936

CCTV System, Type ___
CCTV System, Type B, Retrofit Assembly
CCTV System, Type ___, Retrofit Assembly (Furnish
Only)
CCTV Camera lowering system
Video Encoder, Type ___
Video Decoder, Type ___
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Per each
Per each
Per each
Per each
Per each
Per each

936.5.02 Training
The Department will pay twenty-five (25%) of the total contract bid amount for training upon approval of the Training Plan.
The Department will pay the remaining seventy-five (75%) after completion of all training as described in Subsection
936.3.08. The total sum of all payments cannot exceed the original contract amount for this item.
Payment for training is made under:
Item No. 936

Training

Lump Sum

936.5.03 Adjustments
Not applicable
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CITY OF ALBANY, GEORGIA
WESTOVER BOULEVARD & OAKRIDGE DRIVE - TRAFFIC SIGNAL & STREET IMPROVEMENTS
BID REFERENCE No. 19-086
Unit Cost Schedule / Bid Form
SUMMARY AND TOTAL BID
PART I - SITE WORK / ROAD WORK
PART II - PAVEMENT MARKINGS & SIGNS
PART III - TRAFFIC SIGNAL IMPROVEMENTS

TOTAL =

Bidder's Company Name:
Address:
Telephone Number:
E-Mail:

Bidder: ___________________________

Page1 of 4

CITY OF ALBANY, GEORGIA
WESTOVER BOULEVARD & OAKRIDGE DRIVE - TRAFFIC SIGNAL & STREET IMPROVEMENTS
BID REFERENCE No. 19-086
Unit Cost Schedule / Bid Form
PART I - SITE WORK / ROAD WORK
DESCRIPTION

ITEM NO.

QUANTITY

UNIT

1

Mobilization / Demobilization

1

LS

2

Insurance / Bonds

1

LS

3

Construction Layout

1

LS

4

Erosion Control

1

LS

5

1

LS

6

Demolition, Clearing & Grubbing, Saw Cut, Complete
Excavation & Grading including Subgrade Compaction, Ditches,
Shoulders, Slopes, Complete

1

LS

14

6" Concrete Sidewalk

70

SY

14

6" Concrete Header Curb

250

LF

15

GDOT Type A Handicap Ramp

4

EA

15

Tactile ADA Strip Installed in Median Sidewalk

72

LF

17

Adjust/Raise Existing Valve Box
Concrete slab on grade, 3000 psi (not shown - to be installed as
directed by owner)
Unsuitable Soil Removal and Replacement including off site
disposal of unsuitable material and import of suitable soil to
project, placement and compaction (not shown on plans - used
only at the direction of the Owner)
Existing Pavement Cut & Patch; Existing Pavement Cut &
PatchSaw Cut, Remove and Replace Existing Pavement (for
any additional quantity not shown on plans - to be used only as
directed by Owner)

2

EA

10

c.y.

20

c.y.

30

s.y.

23

24

25

UNIT COST

TOTAL COST

SUBTOTAL OF P ART I - SI TEW ORK

Bidder: ___________________________
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CITY OF ALBANY, GEORGIA
WESTOVER BOULEVARD & OAKRIDGE DRIVE - TRAFFIC SIGNAL & STREET IMPROVEMENTS
BID REFERENCE No. 19-086
Unit Cost Schedule / Bid Form
PART II - PAVEMENT MARKINGS & SIGNS
DESCRIPTION

ITEM NO.

1

QUANTITY

UNIT

1

LS

2

Eradicate All Unnecessary Roadway Striping and Markings
Replace All Thermoplastic Striping at Intersection; includes all
lane striping and median striping on Westover Boulevard and
Oakridge Drive in all four directions for a distance of 450’ from
the new stop bars.

3

Thermoplastic Ladder Crosswalk, 5' Width

350

LF

4

Thermoplastic Solid Traffic Stripe, 24" White (stop bar)

160

LF

5

56

LF

6

Thermoplastic Yield Bar, white triangles
Thermoplastic Traffic Stripe Hatching, Yellow (center island)
(not shown, install only at Owner's direction)

400

SY

7

Thermoplastic Arrow, Type 2, White, Left Turn

8

EA

16

EA

1

LS

9

Thermoplastic Arrow, Type 1, White, Straight (contingency
item, will be installed only at Owner's direction)
Replace/reinstall Thermoplastic White Median Striping around
the four pedestrian islands in the four quadrants of the
intersection.

10

R10-5A “Left Turn Yield On Flashing Yellow Arrow”

4

EA

11

Sign Mast Arm Mounts

4

EA

2

EA

2

EA

8

1

LS

15

Edge-Lit Street Name Signs, D3-3, w/ Mast Arm Hardware
(Oakridge Dr w/City Logo)
Edge-Lit Street Name Signs, D3-2, w/Mast Arm Hardware
(Westover Blvd w/City Logo)
Complete Sign Control Assembly w/ Photo Cell Junction Box &
Wire
Existing Sign Relocation (not shown, install only at Owner's
direction)

10

EA

16

Traffic Control During Construction

1

LS

12
13
14

UNIT COST

TOTAL COST

SUBTOTAL OF P ART I I - P AVEM ENT M ARK I NGS & SI GNS =

Bidder: ___________________________
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CITY OF ALBANY, GEORGIA
WESTOVER BOULEVARD & OAKRIDGE DRIVE - TRAFFIC SIGNAL & STREET IMPROVEMENTS
BID REFERENCE No. 19-086
Unit Cost Schedule / Bid Form
PART III - TRAFFIC SIGNAL IMPROVEMENTS (quantities shown are provided for information only - contractor shall provide traffic signal
installation, complete and functional)
DESCRIPTION
ITEM NO.
QUANTITY
UNIT
A
Type 2070 Controller Assembly:
A1
Controller unit, Model 2070E
1
EA
A2
Cabinet Assembly, Model 332
1
EA
A3
Switch Pack
16
EA
A4
DC Isolators
3
EA
A5
Loop Detector (2-Channel)
10
EA
A6
Conflict Monitor, 2018-ECLip
1
EA
B
332 Prefabricated Controller Cabinet Base w/ Tech Pads
1
EA
Once-Way, 3-Section, 12" Signal Head Plastic (Black Housing w/
8
EA
Black Face), LED (Red, Yellow & Green)
C
Once-Way, 3-Section, 12" Signal Head Plastic (Black Housing w/
3
EA
Black Face), LED (Red Arrow, Yellow Arrow & FL Yellow Arrow)
D
Once-Way, 4-Section, 12" Signal Head Plastic (Black Housing w/
1
EA
Black Face), LED (Red Arrow, Yellow Arrow & FL Yellow Arrow)
E
Black, Hardware for Mast Arm Mounting
12
EA
F
Back Plate for One-Way, 3-Section, 12" Head, w/ Type IV Retro
11
EA
reflective Tape
G
Back Plate for One-Way, 4-Section, 12" Head, w/ Type IV Retro
1
EA
reflective Tape
H
2-way Black Pedestrian Pushbutton Mounts
3
EA
I
1-Section Aluminum Black Housing, 16" x 18" LED Countdown
8
EA
Pedestrian Signal Head, Full Hand & Man Overlap, 9" High Numbers
& 12" Symbols
J
Black, Pedestrian Pushbutton Station, w/ push buttons and signs,
8
EA
9" x 15" R10-38e (L)eft or (R)light
K
Black, Pedestal Pole and square base
5
EA
L
Black, Hardware for Pedestal Erection for 18" Pedestrian Signal
2
EA
Head, 1-way Bracket Assembly
M
Black, Hardware for Pedestal Erection for 18" Pedestrian Signal
3
EA
Head, 2-way Bracket Assembly
N
Loop Detector Wire (14 AWG, Stranded/1,000 FT)
4
REEL
O
Loop/Ped Lead-in, 3-Pair, 16 AWG (Shielded, Twisted/1000 FT)
3
REEL
P
Signal Cable (14 AWG) 10-conductor PER 1,000 FT
3
REEL
Q
R
Loop Saw Cut
2,200
LF
S
Pull Box, Type-2, Polymer Concrete
16
EA
T
Pull Box, Type-3, Polymer Concrete
5
EA
1
2
3
4
5
6
7
8
9

10

Traffic Signal Installation - includes items A through T above
Black Power Coated Steel Strain Pole, Type-4, 75' Mast Arms
and Luminaire Arm
Black Power Coated Steel Strain Pole, Type-4, 80’ Mast Arms
and Luminaire Arm
Directional Bore 3-inch, 1-2inch Conduits
Directional Bore 5-inch, 2-2inch Conduits
Directional Bore 7-inch, 3-2inch Conduits
Directional Bore 9-inch, 4-2inch Conduits
Conduit, Nonmetal, Type-3, 2inch (HDPE)
Directional Bore & Conduit: 3-inch Including single 2-inch
conduit: contengincey item, not shown plans, to be installed at
Owners direction
CCTV Camera w/minimum optical zoom +35, and all necessary
components, and materials to connect back to Traffic Control
Center by fiber optic or cellular modem. Camera system must
be compatible with current Traffic Control Center software.
(Ruggedcom switch preferred)     

1

LS

2

EA

2

EA

1200
200
250
200
3500

LF
LF
LF
LF
LF

1600

LF

1

LS

SUBTOTAL OF P ART I I I - TRAFFI C SI GNAL I M P ROVEM ENTS =
Bidder: ___________________________
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