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SECTION 634 - HIGHWAY LIGHTING 

 

634.01 Description  This work shall consist of furnishing and installing a highway lighting 

system or modifying or removing an existing highway lighting system, including the design of 

Light Standards, in accordance with these specifications and in reasonably close conformity with 

the plans. 

 

634.02 General  All material furnished by the Contractor shall be new unless otherwise 

specified.  Substitutes for specified material may be accepted, upon approval of the Fabrication 

Engineer. Substitutes shall provide equal or better service.  Where an existing system is to be 

modified, the existing material shall be removed, upgraded, or disposed of as shown on the plans 

or as directed. 

 

All electrical equipment shall conform to NEMA, UL, or EIA standards, wherever applicable.  

In addition, all materials and workmanship shall conform to the requirements of the NEC, the local 

electrical Utility Company, and all local ordinances, which may apply. 

 

634.021 Materials  Materials shall meet the requirements specified in the following Section of 

Division 700 - Materials: 

 

Steel Conduit       715.02 

Non-metallic Conduit         715.03 

Prewired Conduit           715.04 

Metallic Junction and Fuse Box        715.05 

Secondary Wiring          715.07 

Luminaires, Lamps and Ballast        715.08 

Luminaires, Lamp and Ballast for High Mast Lighting  715.09 

Photo Electric Control         715.10 

Service Equipment      715.11 

Lowering System for High Mast Lighting   715.12 

Aluminum Supports         720.01 

Aluminum Mast Arm and Bracket Arm       720.02 

Steel Supports       720.03 

Steel Mast Arm and Bracket Arm       720.04 

High Mast Light Standard         720.05 

Steel H-beam Poles         720.06 

Anchor Bolts       720.07 

Wood Ornamental Light Standard    720.09 

Wood Utility Pole          720.10 

Mast Arm for Wood Utility Pole        720.11 

Breakaway Devices         721.01 

 

Transformer enclosures shall conform to NESC requirements.  They shall be approximately 

46 inches high, 42 inches wide and 42 inches deep.  Dimensions should be verified with the 
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electrical Utility Company before ordering.  Clearances shall be provided as required by the NESC.  

The enclosure shall be painted inside and outside with one coat of red iron-oxide primer and a 

finish coat of gray baked enamel.  Doors shall be furnished with padlock lugs. 

 

The electric portable power unit shall be a heavy-duty reversing electric motor for the voltage 

and frequency shown on the plans and shall have a remote control. 

 

The following are the minimum requirements for the high mast lighting lowering system: 

 

Ball bearing motor 

Grounded frame 

Torque limiter 

Power unit mounting frame 

Coupling to winch drive shaft 

Remote control unit with cable 

Cable with twist lock receptacle and plug for operator of power unit 

 

All bolts for mounting lighting fixtures under bridge structures shall conform to the 

requirements of ASTM A307.  These bolts and other fastening hardware shall be hot-dipped 

galvanized in accordance with ASTM A153. 

 

Screened sand for bedding and covering direct buried cables shall meet the requirements of 

Section 703.14, except that there shall be 0-10% passing the No. 200 sieve. 

 

634.022 Equipment List and Drawings  Unless otherwise permitted in writing, the Contractor 

shall submit for review a list of equipment and materials which is proposed to be furnished.  The 

list shall include the name of manufacturer, size, and identifying number of each item and other 

necessary data, including detailed scale drawings, wiring diagrams of special equipment and any 

proposed minor deviations from the plans.  If requested, the Contractor shall submit sample articles 

of the material proposed for use.  All of the above data except sample articles, shall be submitted 

in duplicate.  Following checking, correction, and approval, not less than two complete sets of 

approved drawings shall be submitted.  The Department will not be liable for material purchased, 

labor performed, or work delayed before such review.  Where electrical equipment is to be 

constructed as shown on the plans, the submission of detailed drawings and diagrams will not be 

required. 

 

Upon completion of the work, the Contractor shall submit three complete sets of corrected 

plans showing all construction changes. 

 

634.023 Miscellaneous Material  Insulating tape shall be of the self-bonding type.  Jacket tape 

shall be of the water-resisting type.  Friction tape shall be rubber-impregnated, woven cotton 

fabric. 
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634.024 Light Standards  The terms "conventional standard" or "conventional light standard" 

shall mean the assembled metal base flange, transformer base or breakaway device, metal 

columnar shaft, metal overhanging bracket arm and incidental hardware. 

 

The term "high mast pole" shall mean the assembled base plate flange, metal columnar shaft, 

luminaire tenon, mounting and lowering device and incidental hardware.  For purposes of this 

specification, a structure shall be considered a high mast pole if the pole height, from base plate to 

the center of the luminaire, exceeds 55 feet. 

 

The design, materials and fabrication of Light Standards shall meet the requirements of the 

current edition of AASHTO “LRFD Specifications for Structural Supports for Highway Signs, 

Luminaires, and Traffic Signals” and interims thereto, as noted below except as otherwise 

indicated within these specifications or on the plans.   

 

Light Standards with a luminaire mounting height in excess of 55 feet (high mast pole) shall 

be designed using the following criteria: 

• Basic wind speeds based on a 1700-year mean recurrence interval 

• Kz as specified in Table C3.8.4-1 (Height and Exposure Factors) 

• Kd as specified in Table 3.8.5-1 (Directionality Factors) 

• G as 1.14, minimum (Gust Factor) 

• Cd as specified in Table 3.8.7-1 (Wind Drag Coefficients) 

• Fatigue Importance Category I with Vmean having a range of 9 mph < Vmean ≤ 11 mph. 

 

Light Standards with a luminaire mounting height of 55 feet or less shall be designed using the 

following criteria: 

• Basic wind speeds based on a 700-year mean recurrence interval 

• Kz as specified in Table C3.8.4-1 (Height and Exposure Factors) 

• Kd as specified in Table 3.8.5-1 (Directionality Factors) 

• G as 1.14, minimum (Gust Factor) 

• Cd as specified in Table 3.8.7-1 (Wind Drag Coefficients) 

• Fatigue analysis is not required 

 

For structural design purposes the luminaire mounting height for roadside installation is 

defined as the distance from the center of luminaire to the base plate bottom.  For Light Standards 

mounted on structures and approaches to structures, the luminaire mounting height shall be defined 

and measured as the distance of the center of the luminaire to one of the following: 

 

a. For bridges over bodies of water  Above the prevailing water level or, in the case of tidal 

waters, above mean high tide. 

 

b. For overpass structures  Above the lower roadway level.  
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c. For approach ramps  Above the average adjacent ground level, if said ground level is 

more than 10 feet below the base of the light standard. 

 

The design weight of luminaires shall be 60 pounds with an effective projected area of 2.5 ft², 

except that pole top-mounted luminaires shall have an effective projected area of 5.0 ft². 

 

Light Standards mounted on a bridge structure or Light Standards fabricated with aluminum 

shall be equipped with an approved damping or energy-absorbing device.  

 

Deflections of Light Standards and bracket arms shall be limited as follows: 

 

a.  Conventional Light Standards shall be able to support a 500 pound transverse load, 

applied at 18 inches below the pole top with a maximum deflection of 5% of the nominal 

pole length.  A computer simulation or detailed computation using Service I load 

combination (as specified in the AASHTO LRFD Specification for Structural Supports for 

Highway Signs, Luminaires, and Traffic Signals) establishing a maximum of 7% deflection 

of the nominal pole length may be used as an alternate method. 

 

b.   Bracket arms shall be able to support a horizontal load, perpendicular to the axial vector 

of the arm, of 50 pounds and a concurrent vertical load of 100 pounds, both loads applied 

at the luminaire tenon, without developing a measurable permanent set. 

 

c.  High mast Light Standards shall have a maximum deflection of 7% of the nominal pole 

length under full design load when equipped with four luminaires. 

 

Conformance to the above deflection criteria for Light Standards, bracket arms and high mast 

Light Standards shall be substantiated by detailed computations or computer simulation, 

accompanied by written methodology, or actual tests on materials produced for delivery under a 

Maine Department of Transportation contract. 

 

The base plates of Light Standards shall have workable leveling nuts beneath and above them 

with flat washers against both nuts, when erected.  The distance between the bottom of the base 

plate and top of the foundation shall not exceed twice the diameter of the anchor bolts.  Grout, or 

other material, shall not be placed between the base plate and foundations. 

 

Approval for deviations from the plans and/or specifications shall be requested in writing and 

shall be approved by the Fabrication Engineer before being incorporated in the manufacturer's 

drawings.  Requests for substitution for all specified material shall be submitted in writing with 

full documentation (specifications, mill certifications, etc.) enabling the Department to evaluate 

the proposal. 

 

A Certificate of Compliance shall be provided for all applicable materials noted in Section 

634.021 – Materials, in accordance with the requirements of the General Statement of Division 

700 Materials.  Shop certification in accordance with Section 504.04 is required. 
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634.025 Conventional Light Standards  After execution of the contract for conventional Light 

Standard(s), and before any shop work is commenced, the Contractor shall submit for approval the 

manufacturer's drawings of all standards and accessories proposed to be furnished and erected 

under this contract.  The drawings shall be of sufficient detail to indicate material and/or 

dimensional conformance with these specifications and the plans.  Each drawing shall contain a 

reference to the design criteria and certification that the design criteria have been met for the Light 

Standards, including bracket arms and associated hardware, fittings and breakaway devices, as 

submitted.  A Professional Engineer licensed in accordance with the State of Maine regulations 

shall sign the certification under their official seal.  The drawings shall use the same units as found 

in the project plans. 

 

It is the intent of these specifications that the Contractor shall be fully responsible for the 

adequacy of the sizes, wall thickness, materials and connections of the Light Standards, including 

bracket arms and associated hardware, fittings and breakaway devices.  Approval of the drawings 

will signify only approval of the material(s), mounting heights(s) and bracket arm length(s). 

 

634.026 High Mast Light Standard  For all high mast Light Standards, as defined in this 

Section, the Contractor shall submit for approval, in addition to the manufacturer's drawings, 3 

sets of the design computations, including fatigue considerations consistent with AASHTO 

requirements.  Approval of the drawings and computations will signify approval of all structurally 

significant details of the Light Standard and if any, the luminaire mounting and lowering device.  

All drawings and computations shall be signed by a Professional Engineer licensed in accordance 

with the State of Maine regulations.  Approval will be based on the applicable provisions of Section 

105.7. 

 

The shaft shall be provided with an equipment access opening approximately 2 ft² and centered 

approximately 2 feet above the base.  The access opening shall be reinforced to maintain the full 

design strength of the shaft and shall be provided with a hinged, removable, access door equipped 

with a vandal proof means of being locked in place.  A positive means of internal grounding shall 

be provided inside of the access door. 

 

All shaft sections shall be one plate thickness, except that a doubler plate may be used around 

the equipment access opening.  The walls of polygonal shafts shall have an inside corner radius to 

wall thickness ratio not less than 2. 

 

The Contractor may propose a galvanized and painted pole, in lieu of using weathering type 

steel.  The steel shall be a base metal listed in the current edition of the AWS Structural Welding 

Code, D1.1.  Paint color will be designated by the Fabrication Engineer.  Galvanizing and surface 

preparation shall be in accordance with Section 504 and paint shall be a two-coat system designed 

for use on galvanized surfaces approved by the Engineer.  The Contractor shall supply sufficient 

additional coating material and instructions for touchup work. 
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634.027 Breakaway SupportsError! Bookmark not defined. Breakaway supports, approved 

by the Engineer, shall be supplied for use at all locations designated as breakaway.  Breakaway 

Support Certification of both breakaway and structural adequacy shall be provided by the 

Manufacturer.  Design calculations or test data of production samples to support certification shall 

be provided.  Breakaway support components shall provide the same or greater structural strength 

than the support post or pole utilizing the breakaway device.  Breakaway couplings shall not be 

used in conjunction with transformer bases.  Breakaway devices must include a reaction plate 

connecting all anchor bolts under the breakaway device.  Poles containing conductors must contain 

a fusible breakaway device disconnecting all ungrounded conductors simultaneously 

 

Breakaway devices are subject to the applicable provisions of Section 721 - Breakaway 

Devices. 

 

634.03 General  The location of the roadway lighting systems and other incidental work will 

be shown on the plans.  They are diagrammatic only, but shall be followed as closely as actual 

conditions at the site and the work of other Contractors will permit.  As the work progresses, the 

drawings may be revised or supplemented by the Resident, and the Contractor shall perform the 

work required by such revisions or supplements without additional compensation, except as 

provided in Section 109. 

 

Work shall be scheduled to assure that each highway lighting system shall be completed and 

ready for operation upon completion of the corresponding section of the roadway or as specified 

in Special Provision 107. 

 

Before proceeding with any work under this Contract, the Contractor shall conduct continuity 

and insulating tests to establish the integrity of cable runs already in place.  The Contractor shall 

report all cable faults to the Resident.  In cases faults are located while contract work is in progress 

and the Contractor does not report them, the Contractor will be responsible for correcting those 

faults without extra compensation. 

 

634.031 Foundations Foundations for Highway Lighting shall meet the requirements of 

Section 626 – Foundations, Conduit, and Junction Boxes for Highway Lighting, Traffic Signals, 

and Highway Lighting. 

 

634.04 Cable Installation The Contractor shall pull all wires through conduits without 

overstressing or stretching any wire or scoring, cutting, twisting or damaging the protective 

covering or insulation.  When pulling cable into conduits, if the strain on the cables is likely to 

prove excessive, the Contractor shall use soapstone powder or listed cable pulling lubricant as a 

lubricant.  Where two or more cables are to occupy the same conduit, they shall be drawn in 

together and kept parallel to each other by the use of a pulling head. No aluminum wire shall be 

installed underground for primary and secondary wiring. 
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Both ends of each length of cable shall be sealed to prevent the entrance of moisture during 

shipment or during outdoor storage.  Defective and damaged cable will be rejected and shall be 

replaced at no cost to the State. 

 

Secondary wiring shall be installed as shown on the plans.  Secondary wiring shall not be 

spliced underground.  Splicing shall only occur in above ground hand holes and transformer bases.  

The wire for secondary circuits, which is pulled through ducts, shall be fed slack from the feed 

end.  Secondary wiring being pulled through a junction box shall be provided with enough slack 

for the center of the cable to be positioned a minimum of one (1) foot outside the top of the junction 

box  

 

Cables in junction boxes shall be provided with enough slack for the center of the cable to be 

positioned a minimum of one (1) foot outside the top of the junction box and shall be arranged as 

directed.  After cables have been installed, the end of each section of cable in Light Standards and 

panel boxes shall be carefully sealed with DAC Heavy Duty KWIK Foam Polyurethane Sealant, 

Minimum Expanding or an approved equal. Sealant shall penetrate a minimum of four (4) inches 

into the conduit.  All wiring shall be finished to provide a neat and orderly appearance.  Ends of 

cable not connected to any device shall be insulated and sealed. 

 

There will be no underground splicing of power conductors. 

 

The trench for direct-buried cable shall be excavated to the width and depth shown on the plans 

or as directed. 

 

Placement of the sand bedding shall be coordinated with the installation of the cables.  After 

the cables and screened sand have been placed, the remainder of the trench shall be promptly 

backfilled with selected excavated material.  Surplus material shall be disposed of as directed and 

the surface of the trench shall be loamed and seeded in accordance with Sections 615 and 618. 

 

When connecting sockets, outlets and other similar equipment, the most accessible bare parts 

of each piece of equipment shall be connected to the grounded neutral.  In order to ensure this has 

been done, each piece of equipment shall be tested after installation, under the supervision of the 

Resident, with a test lamp or other instrument, one leg of which has been connected to a definite 

ground, or by other approved means of testing. 

 

All cables in junction boxes and Light Standards shall be tested for circuit connections, which 

shall be in conformity with those indicated on the plans.  After verification of circuit connections, 

all cables in junction boxes, light standards and service panels shall be provided with individual 

metal tags, die-stamped with a phase designated A or B, as applicable.  The tags shall be securely 

attached to the cables. 

 

Splices to form continuous circuits shall be made by the Contractor and will only be permitted 

in accessible above ground locations.  All other splices shall be made with approved crimp-type 

connectors. 
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Conductors shall not be pulled into conduit until pull boxes are set to grade, crushed rock 

sumps installed, grout placed around the conduit, concrete bottom of pull boxes placed and the 

metallic conduit bonded. 

 

Where roadways are to remain open to traffic and existing lighting systems are to be modified, 

the existing lighting system shall remain in operation and the final connection to the modified 

circuit shall be made so that the modified circuit will be in operation by nightfall of the same day. 

 

634.05 Erecting Light Standard To provide continuously aligned lamp post installations, Light 

Standards shall be located in accordance with the details governing the spacings and setbacks 

shown on the plans, unless otherwise directed. 

 

The bracket arms shall be set normal to the edge of the roadway, unless otherwise directed.  

The bracket shall be assembled and attached to the shaft before the light standard is erected.  If it 

is anticipated that there will be a period in excess of 24 hours between the erection of the Light 

Standards and the installation of the luminaires, the Contractor shall install a weight, weighing 

between 50 to 75 pounds, at the outboard end of each bracket arm.  This weight shall be designed 

and fastened in such a way that it will not pose a hazard to persons or vehicles passing beneath it. 

 

Light Standards shall be erected in a vertical position, with a maximum deviation from the 

vertical of ¼ inch in 5 feet, using either the leveling nuts provided with the anchor bolts or the 

breakaway couplings.  Once the Light Standard is in its final position, the top nuts shall be 

tightened as follows: 

 

a. Anchor Bolts with Breakaway Couplings The manufacturer's recommendation shall be used. 

 

b. Anchor Bolts without Breakaway Couplings  the nut shall be tightened to snug tight 

condition by utilizing the full effort of a worker using a standard spud wrench or comparable 

tool.  After all nuts have been brought to a snug tight condition, each nut shall be tightened an 

additional 1/3 turn using an impact wrench, torque wrench or large crescent wrench. 

 

A minimum of 2 bolt threads shall project beyond the outside face of the nut. 

 

Nuts for bolts other than anchor bolts shall be tightened as outlined under b. above, for anchor 

bolts. 

 

The bottom of all transformer bases shall be coated with a bitumen-mastic, epoxy paint. 

 

When foundations and anchor bolts for Light Standards have been installed by others, the 

Contractor shall verify the anchor bolt dimensions at each location so that bases will be furnished 

with the proper bolt holes. 
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Wires in the shaft shall be supported with a Kellum-type, braided, strain-relief grip attached to 

a "J" hook mounted inside the shaft near the top. 

 

Wood Ornamental Light Standards shall be installed as shown on the plans. 

 

634.051 Removing Light Standards Before removing Light Standards, the luminaires shall be 

removed from the Light Standards and disposed of as noted on the plans. 

 

Care shall be exercised in removing and transporting the Light Standards.  The Contractor will 

be required to replace, at their expense, all equipment damaged or destroyed by their operations. 

 

634.052 Portable Power Unit for Lowering Luminaires The number of portable electric power 

units with remote control required for operation of the high mast luminaire lowering system, will 

be 1 for every 10 high mast poles, or as shown on the plans. 

 

634.06 Luminaires Luminaires shall not be installed until the lamp socket position has been 

inspected and approved for conformance with the manufacturer's recommended position for the 

specified distribution.  All luminaires shall be adjusted to produce the maximum illumination on 

the roadway surface and shall be full IES cutoff. 

 

The connections between the luminaires and connector kits shall be made with single 

conductor, number 12 wires AWG copper stranded THHN, minimum size.  A 14 inch long Teflon 

sleeve shall be placed over each end of each conductor in the luminaire. 

 

Installation of a connector kit, fused or non-fused, shall be in accordance with the 

manufacturer's instructions to provide watertight connections. 

 

634.061 Under-Bridge Lighting Under-bridge lighting shall be installed in accordance with the 

plans and specifications, or as directed. 

 

Circuits shall be fused in fuse boxes with 5-ampere cartridge-type, midget fuses, ⅜ inch 

diameter and 1½ inches long, unless otherwise indicated on the plans.  Wiring connections in the 

under-bridge lighting units shall be made with 300°F wire. 

 

All under bridge lighting, luminaires shall be installed and adjusted for maximum illumination 

of the roadway surface.  The beam angle shall be adjusted as indicated on the plans. 

 

In vehicular undercrossings, underpass lights shall be placed in operation as soon as practicable 

after falsework has been removed from the structure.  Lighting for pedestrian structures shall be 

placed in operation before opening the structure to pedestrian traffic. 

 

634.08 Service  The Contractor shall install metal conduit riser with entrance cap, entrance 

switch, multiple control relay, and other equipment as shown on the plans. 
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The lighting system will be supplied with electrical power by the local power company.  The 

type of service will be single phase, three wire, 240/480 volt or the voltage indicated on the plans, 

60 hertz, alternating current. The meter trim will include a bypass handle to allow the power 

company to change the meter without disconnecting the power. An external, standalone breaker 

capable of shutting off the lighting control cabinet or signals will be provided to disconnect power 

to  the control cabinet. No power shall be routed in or out of the control cabinet before this breaker 

The power company will make all connections of the roadway lighting system cables at the power 

company's service pole.  The Contractor shall notify the power company at least two weeks in 

advance of the time they intend to start construction at each of the sites and shall make all necessary 

arrangements with the power company for the required installation. 

 

Roadway lighting cabinets shall be installed on stub poles with doors accessible from the 

roadway.  All connections to equipment and terminals shall be neat and orderly conforming to the 

requirements specified. 

 

Details for the fabrication and installation of service poles with cabinets and other equipment 

are shown on the plans. 

 

Transformer enclosures used to protect overhead type transformers mounted on concrete pads 

shall be installed as shown on the plans.  Transformers will be furnished by the power company. 

 

All meter mounting devices shall be installed so that the meters will be upright (plumb). They 

shall be installed with the top of the meter not less than 48 inches nor more than 60 inches from 

the floor to the final grade. Exceptions to this height requirement will be made where special 

permission has been given to install group or modular metering, overall metering enclosures, or 

pole-mounted meters. Level grade shall be maintained for a minimum of 3 feet in front of the meter 

enclosure to provide a safe working space. In order to meet this requirement on uneven terrain, as 

an option, the Contractor may install a pressure-treated wood platform.  

 

For any non-residential (industrial or commercial) self-contained meter socket the by-pass 

requirements are single phase, 100 or 150 amp, single handle lever operated. 

 

The Contractor shall meet all requirements and regulations of Utility Companies when 

installing equipment on their poles and for the service connection. It is the responsibility of the 

Contractor to contact the appropriate Utility to determine their specific requirements. 

 

634.081 Bonding and Grounding  All metal conduit ends, Light Standards, luminaires, control 

cabinets, and exposed noncurrent carrying metal parts of fixed equipment shall be connected to 

the grounding conductor.  All grounding and bonding shall conform to the current provisions of 

the NEC. 

 

634.09 Testing  Before acceptance of the work the Contractor shall cause the following tests 

to be made on all lighting circuits, by a licensed electrician.  The tests do not need to be performed 

in the presence of the Resident, but the test results shall be recorded on the Highway Lighting 
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Quality Control Check List and submitted to the Resident by the Contractor for acceptance.  The 

form shall be signed by the licensed electrician certifying that the highway lighting meet the 

requirements of section 634.09. 

 

a. Continuity  Each circuit shall be tested for continuity. 

 

b. Ground  Each circuit shall be tested for grounds. 

 

c. Resistance  The resistance to ground on non-ground conductors shall be at least five 

megaohm at 60°F measured with a 1,000 volt megger.  The ground resistance shall not be 

more than 25 ohms. 

 

d. Voltage  Voltage readings shall be made at each service pole, in the load contractor, with 

load and without load, and at each fixture with load. 

 

e. Current  Current readings shall be made on the load side of each load contractor phase 

and neutral.  Readings shall be made at night with lighting systems in normal operation. 

 

f. Test Data  Electrical test data obtained from the above tests shall be furnished in writing. 

 

g. Operational Test  The Contractor shall conduct an operational test for the completed 

installation under normal operating conditions.  This operational test shall have a duration 

of not less than two full days.  The Resident shall be the sole authority to judge the 

adequacy of the length of the testing period in order to assure the satisfactory operation of 

the entire system or any of its sections.  The work will not be accepted until the operational 

test has been successfully completed. 

 

h. Functional Test  With all equipment connected to the wiring system, a functional test 

shall be performed by the Contractor, in the presence of the Resident, to demonstrate that 

the system and all parts thereof function as specified.  All defective materials or faulty 

installations shall be corrected by repairs or replacements by the Contractor to the 

satisfaction of the Resident at no additional cost. 

 

Lighting circuits shall be subjected to such other tests as may be required and it shall be the 

responsibility of the Contractor to ascertain what tests are required and to perform these tests in 

the presence of the Resident.  All tests shall be performed at the expense of the Contractor.  Cost 

for power to conduct tests shall be paid by the Contractor. 

 

634.091 Acceptance  All systems shall be complete and in operation to the satisfaction of the 

Resident at the time of acceptance of the work. 

 

The Contractor shall be responsible for the proper performance in service, in whole or in part, 

of the various lighting systems and all other electrical installations furnished and installed under 

this Contract and shall correct, at their own expense, all deficiencies in the operation which may 
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arise prior to acceptance of the work.  The Contractor shall be responsible for the cost of power 

until the work is accepted. 

 

634.092 Method of Measurement  Highway lighting system will be measured by the lump sum. 

 

Light Standards will be measured by the single unit, complete in place and accepted. 

 

The quantity of luminaires for high mast lighting will be measured by each single unit. 

 

634.093 Basis of Payment  The accepted quantity of Light Standards will be paid for at the 

contract unit price each for the number of units of the respective types.  Payment shall be full 

compensation for the Light Standard and breakaway transformer base or breakaway device, 

bracket arm and all incidentals necessary to complete the work, including design of the Light 

Standards.  Conduits, junction boxes, and foundations will be paid for under Section 626. 

 

Payment for furnishing and installing luminaires for high mast lighting will be made for the 

accepted quantity at the contract unit price each, which shall include luminaire, ballast, lamp, and 

incidentals necessary to complete the work, including design of the high mast lighting. 

 

The accepted highway lighting system will be paid for at the contract lump sum price for the 

complete lighting system shown on the plans, except that luminaires for high mast lighting and 

Light Standards will be paid for at the contract unit price each. 

 

Lump sum payment for highway lighting system shall be full compensation for furnishing, 

installing and erecting: ballast, lamps, wiring in underground conduit, pole wiring, and all other 

wiring (except prewired conduit), transformer enclosures, luminaires (except luminaires for high 

mast lighting), break-away devices when applicable, all identification tags, and all materials, labor, 

equipment, tools, miscellaneous hardware and incidentals necessary to complete the work.  

Payment shall also include removing and resetting light standards, installing breakaway devices 

on existing poles, disposing of unused light standards, as noted on the plans, and for furnishing 

portable electric power units. 

 

No separate payment will be made for bonding, grounding and ground rods; these costs shall 

be included in the contract price for conduit, light standards, service panels, or other items 

requiring bonding and grounding. 

 

Trenching for direct buried cable will be incidental to highway lighting system and shall 

include excavating, furnishing and placing screened sand and backfilling. 

 

Payment will be made under: 

 

Pay Item         Pay Unit 

 

634.160 Highway Lighting     Lump Sum 
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634.164 Luminaires for High Mast Lighting   Each 

634.2041 Luminaires      Each 

634.206 Light Standard for Post Top Luminaire  Each 

634.207 High Mast Light Standard    Each 

634.209 Wood Ornamental Light Standard   Each 

634.210 Conventional Light Standard    Each 
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SECTION 643 - TRAFFIC SIGNALS 

 

643.01 Description  This work shall consist of furnishing and installing all equipment 

necessary for the erection and operation of a traffic signal, including traffic signal structures, 

flashing beacon, temporary traffic signal or modification of a traffic signal, all in reasonably close 

conformity with the plans. 

 

643.02 General  All equipment shall be new unless otherwise specified.  Requests for 

substitution of any specified material shall be submitted in writing with all documentation 

(specifications, mill certifications, etc.) in order to enable the Department to evaluate the proposal.  

Substitutes for specified material may be accepted upon approval by the Fabrication Engineer.  

Functionally, any substitute shall give equal or better service than the specified material.  Existing 

signal equipment to be used shall be cleaned, repainted, and reconditioned as noted on the plans.  

All equipment, installation of equipment and other incidental work shall conform to the latest 

applicable provisions of: NEC, MUTCD, NESC, NEMA, and the ITE Standards for traffic control 

equipment.  All work shall be done to the satisfaction of the Resident.  The meaning of specific 

terms shall be as defined in MUTCD, NESC, and the ITE Standards for traffic control equipment. 

 

643.021 Materials  Material shall meet the requirements specified in the following Sections of 

Division 700 - Materials: 

 

Steel Conduit     715.02 

Non-metallic Conduit    715.03 

Prewired Conduit     715.04 

Metallic Junction and Fuse Box   715.05 

Secondary Wiring     715.07 

Vehicular Signal Indications   718.01 

Pedestrian Signal Indications   718.02 

Signal Mounting     718.03 

Vehicular Loop Detectors    718.04 

Microwave Detectors    718.05 

Pedestrian Detectors    718.06 

Controllers     718.07 

Controller Cabinet    718.08 

Flasher      718.09 

Program Selection    718.10 

Contacts and Relays    718.11 

Conductors     718.12 

Aluminum Supports    720.01 

Aluminum Mast Arm and Bracket Arm  720.02 

Steel Supports     720.03 

Steel Mast Arm and Bracket Arm  720.04 

Anchor Bolts     720.07 

Wood Utility Pole     720.10 
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643.022 Paint  Aluminum paint shall conform to AASHTO M69, Type II.  Green or yellow 

enamel paint, as indicated on the plans, shall meet or exceed the latest Federal Specification TT-

E-489.  The color shall match Federal Color Standard Number 14062. 

 
  

643.023 Traffic Signal Structures  The design, materials and fabrication of Traffic Signal 

Structures shall meet the requirements of the current edition of AASHTO “LRFD Specifications 

for Structural Supports for Highway Signs, Luminaires, and Traffic Signals” and interims thereto, 

as noted below except as otherwise indicated within these specifications or on the plans.   

 

All poles and mast arms shall be designed using the following criteria: 

• Basic wind speeds based on a 700-year mean recurrence interval 

• Kz as specified in Table C3.8.4-1 (Height and Exposure Factors) 

• Kd as specified in Table 3.8.5-1 (Directionality Factors) 

• G as 1.14, minimum (Gust Factor) 

• Cd as specified in Table 3.8.7-1 (Wind Drag Coefficients) 

• Deflection requirements as specified in Section 10.4 

 

Traffic signal support structures shall be classified as Fatigue Category III if they are located 

on roads with a speed limit of 35 mph or less,  Fatigue Category II if they are located on roads 

with a speed limit of greater than 35 mph, and Fatigue Category I if noted on the Contract Plans.  

Fatigue Importance Factors shall be as specified in Table 11.6-1 (Fatigue Importance Factors). 

 

All Traffic Signal Structures with mast or bracket arms shall be equipped with an approved 

damping or energy-absorbing device. 

 

After execution of the contract and before any shop work is commenced, the Contractor shall 

submit for approval the manufacturer's drawings, including design computations and fatigue 

computations, of all Traffic Signal Structures proposed to be furnished and erected under this 

Contract.  The drawings shall be of sufficient detail to indicate material and dimensional 

conformance with these specifications and the plans.  Each drawing shall contain a reference to 

the design criteria and a certification that the design criteria have been met for the Traffic Signal 

Structures, including poles, mast arms and associated hardware and fittings, as submitted.  The 

certification shall be signed by a Professional Engineer licensed in accordance with State of Maine 

regulations under their official seal. 

 

It is the intent of these specifications that the Contractor shall be fully responsible for the 

adequacy of the sizes, wall thicknesses, materials and connections of the Traffic Signal Structures, 

including poles, mast arms and associated hardware and fittings.  Approval of the drawings by the 

Fabrication Engineer will signify only approval of the materials, mounting height(s) and mast arm 

length(s).  Approval of deviations from the plans and/or specifications shall be requested in writing 

and approved by the Fabrication Engineer before being incorporated in the manufacturer's 

drawings. 
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The Contractor shall furnish and install all electrical fittings, pipe, switches, fuses, and such 

other material necessary to install the equipment properly and securely.  All equipment shall 

conform to the applicable code and be of first-class workmanship.  All electrical fittings shall be 

complete with weatherproof gaskets. 

 

A Certificate of Compliance shall be provided for all applicable materials noted in Section 

634.021 – Materials, in accordance with the requirements of the General Statement of Division 

700 Materials.  Shop certification in accordance with Section 504.04 is required. 

 

 

643.024 Miscellaneous Materials  Span wire shall be minimum 5/16 inch diameter, minimum, 

7 strand, extra-high strength, galvanized steel wire.  Anchors shall be power installed and sized 

according to strain and soil conditions.  All hardware, such as strand vise feed-thru dead ends, 

preforming guy grip dead ends and angle thimble-eye bolts, shall be standard pole line hardware. 

 

Guying of poles shall meet the requirements of Grade "B" Construction as defined in the 

NESC.  Guys shall be installed in line with the direction of pull.  Anchors shall be power installed 

so that the centerline of the anchor rod will be within 10° of the line of the guy wire.  The holding 

capacity of the anchor shall be 1.25 times the calculated load on the guy wire.  Guy wires shall be 

utility grade and the maximum working stress shall not exceed half of the maximum ultimate 

tensile strength of utility grade guy strand.  Where bedrock is encountered, rock anchors shall be 

used. 

 

Pipe standoffs for sidewalk anchors shall be galvanized steel pipe sized according to the offset 

distance from anchor to pole and shall be fitted with standard guying hardware. 

 

Messenger wire shall be ¼ inch diameter, 7 strand, extra-high strength, galvanized steel wire, 

unless otherwise specified. 

 

LED lamps shall have a regulated power supply designed to electrically protect the diodes.  

The lamp shall be watertight and sealed to eliminate contaminants.  The lamps shall be capable of 

operating at ambient air temperatures of -40°F to 140°F. 

 

Lamp life shall be a minimum of 100,000 hours of continuous operation.  They shall be 

manufactured using the Allen Gap Technology.  Power consumption for 12 inch indications 

including power supply shall not exceed 20w. 

 

643.03 General  Installation details will be shown on the plans and/or specifications. The 

location shown for all equipment and vehicle detectors is approximate; final locations will be 

determined in the field. 

 

During installation, all heads installed but not operating shall be covered or otherwise 

concealed from view. 
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The requirements of certain Sections of this specification may be waived for temporary traffic 

signals and traffic signal modifications, if so noted on the plans. 

 

643.04 Poles  Wood poles shall be placed in the ground to a depth of 20% of their overall 

length, with a maximum deviation from the vertical of ¼ inch in 5 feet. 

 

After each wood pole has been set in the ground and plumbed, the space around the pole shall 

be backfilled with selected earth or sand, free of rocks and other deleterious material, placed in 

layers approximately 4 inches thick.  Each layer shall be moistened and thoroughly compacted. 

 

Traffic Signal Structures shall be erected in a vertical position, with a maximum deviation from 

the vertical of ¼ inch in 5 feet using the leveling nuts provided with the anchor bolts.  Once the 

poles have been plumbed, the top nuts shall be tightened by bringing the nut to a snug tight 

condition using the full effort of a worker using a spud wrench or compatible tool.  After all nuts 

have been brought to a snug, tight condition, each nut shall be tightened an additional one-third 

turn, using an impact wrench, torque wrench or large crescent wrench.  A minimum of two full 

threads shall project beyond the outside face of the nut.  Nuts and bolts, other than anchor bolts, 

shall also be tightened by the above procedure. 

 

When foundations and anchor bolts have been installed by others, the Contractor shall verify 

the anchor bolt dimensions at each location so that bases will be furnished with properly located 

and sized bolt holes. 

 

Wires in poles shall be supported with a Kellum-type, braided, strain-relief grip attached to a 

"J" hook mounted inside the pole near the top. 
 

643.041  Foundations Foundations for Traffic Signal Structures shall meet the requirements of 

Section 626 – Foundations, Conduit, and Junction Boxes for Highway Lighting, Traffic Signals, 

and Highway Lighting. 

 

643.05 Loop Detector and Loop Detector Wire Installation  The detector unit shall be located 

in the controller.  No more than four loops shall be connected to a single detector amplifier. 

 

Detectors shall be installed according to the manufacturer's recommendation, subject to 

approval.  Each detector shall be supplied complete with comprehensive installation instructions.  

The pavement slot for wire shall be 2 to 3 inches below the finished surface and not closer than 18 

inches from the edge of pavement or the curb.  The right-angle corners of the pavement slot shall 

be chamfered to eliminate sharp bends in the loop wires. 

 

Loop detector wire shall be number 14 or number 12 AWG copper conductors drawn through 

vinyl plastic tubing approximately ¼ inch in diameter.  All pulse loop "approach" wiring shall be 

insulated red and shall be permanently marked "A", "B", "C", or "D", according to the "approach" 

guidelines in the controller cabinet.  All pulse loop "presence" wiring shall be insulated black and 
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shall be permanently marked according to the "presence" guidelines in the controller cabinet.  All 

loop lead-ins shall be of the same conductor with no splicing.  The lead-in from the amplifier to 

the beginning of the loop shall be shielded pairs, as shown on the plans. 

 

All debris and moisture shall be removed from the loop pavement slot before installation of 

loop wires.  The pavement slot shall be filled to the road surface with an approved sealing 

compound to form a waterproof bond with the pavement after installing the wire loop. 

 

Detector conductors shall not be housed in the same jacket as the signal conductors. 

 

643.06 Microwave Detector Installation The microwave detector shall be installed in 

accordance with the manufacturer's recommendations.  A four-conductor wire shall be installed 

from the microwave unit to the controller.  All angles and adjustment of patterns shall be the 

responsibility of the Contractor.  The detectors shall operate in either pulse or presence mode. 

 

643.07 Span Wire, Messenger Wire, and Guy Wire  All span wire, messenger wire, and guy 

wire installations shall be in conformance with the requirements of the Utility Companies, when 

installed on Utility Facilities. 

 

All span wire hanging traffic signals permanent or temporary will have a bottom tether wire to 

prevent the signal from excessive swinging  

 

All span wires, messenger wires, guy wires, terminal boxes, controller cabinets, or any other 

metallic surface that might be contacted by people, shall be bonded to ground. 

 

All sidewalk guy wires and slant guy wires installed in a sidewalk area shall be equipped with 

full-round or half-round guy guards. 

 

643.08 Conduit  All conductors under roadways from the controller to the mast arm poles shall 

be 3 inch schedule 80 PVC. 

 

643.09 Service Connection  The Contractor shall furnish and install the necessary electrical 

service as directed by the Utility Company.  The Contractor shall make all arrangements for the 

service connection and be responsible for all charges incurred thereby. 

 

Under no condition shall any equipment, except that shown on the plans, be installed on any 

Utility Facilities.  

 

Traffic signal services shall have an automatic transfer switch such as a GENERLINK model  
MA23/24 – S  installed, this will be required on traffic signals only not beacons or dynamic signs.  

 

Whenever a service connection is to be made, the Contractor shall contact the Utility Company 

involved and inform them of the location, pole number, and time proposed for the service 

connection. 
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The traffic cabinet shall be marked with:  

 

An appropriate arc flash plaque or decal with the following information  

Flash hazard boundary 

Cal/cm2 hazard at 18 inches 

PPE level  

Shock hazard when cover is off 

Limited approach boundary 

Restricted approach boundary 

The prohibited approach boundary 

 

This  shall be located on the outside of the equipment and shall be visible, weatherproof, and 

fade resistant, and not easily removed. 

 

The Contractor shall be responsible for all outstanding bills for preliminary work done by the 

Utility Company during the installation of the traffic signal system, to facilitate the service 

connection. 

 

A service ground rod shall be installed if the service meter trim is not grounded. 

 

The Contractor shall be responsible for grounding the system to 5 OHMS or less. The 

grounding shall be performed using a ground meter with reference grounds.  All testing will be 

done in the presence of the Resident. 

 

All meter mounting devices shall be installed so that the meters will be upright (plumb). They 

shall be installed with the top of the meter not less than 48 inches nor more than 60 inches from 

the floor to the final grade. Exceptions to this height requirement will be made where special 

permission has been given to install group or modular metering, overall metering enclosures, or 

pole-mounted meters. Level grade shall be maintained for a minimum of 3 feet in front of the meter 

enclosure to provide a safe working space. In order to meet this requirement on uneven terrain, as 

an option, the Contractor may install a pressure-treated wood platform.  

 

For any non-residential (industrial or commercial) self-contained meter socket the by-pass 

requirements are single phase, 100 or 150 amp, single handle lever operated. 
 

The Contractor shall meet all requirements and regulations of Utility Companies when 

installing equipment on their poles and for the service connection. It is the responsibility of the 

Contractor to contact the appropriate Utility to determine their specific requirements. 

 

643.10 Wiring  The Contractor shall furnish and install sufficient cable and wire to operate the 

system properly as shown on the plans and as directed. 

 

The following color code shall be used where possible: 
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Red Wire     Red, artery 

Orange Wire     Yellow, artery 

Green Wire     Red, side street 

Orange with Tracer    Yellow, side street 

Green with Tracer     Green, side street 

White and white with tracer    Common for all signals and bond 

Blue     All steady burning arrows 

Blue with Tracer    Intermittent arrows 

Remaining    Detectors and pedestrian signals 

 

The white wire and white wire with tracer shall be used for all common connections and it 

shall be continuously connected to ground at the controller. 

 

There shall be no wire splices.  Connections shall be made on a terminal board inside a 

watertight galvanized steel or aluminum junction box or in an aerial terminal enclosure with 

protective cover rated for 600 volts. 

 

Spade type copper terminal ends shall be used to attach all conductors to terminals.  All 

exposed metal parts, including service conduit and the controller cabinet shall be bonded and 

grounded. 

 

Not more than 3 conductors shall be brought to any one terminal.  Terminals shall be mounted 

to face the cabinet door. 

 

The number and size of conductors required in each cable will be indicated on the plans. 

 

643.11 Vertical Clearance  Unless otherwise specified on the plans and/or specifications, 

vertical clearances for vehicular and pedestrian heads shall be in conformity with the MUTCD.  

All clearances shall be uniform among each type of head or mounting scheme.  Clearance for span 

wire mounted flashing beacon heads shall be a minimum of 17 feet and a maximum of 18 feet. 

 

643.12 Painting  Unless otherwise indicated, all exterior parts of the following equipment shall 

be delivered to the project finished with green or yellow enamel: 

 

Vehicular Signal Heads 

Pedestrian Signal Heads 

Pedestrian Push Button Detectors 

 

The outside of the steel controller cabinet shall be painted with aluminum paint. 

 

The Contractor shall apply one coat of green enamel to all existing equipment designated on 

the plans to be painted.  The Contractor shall touch up all scratches on exposed surfaces of new 

equipment with matching enamel after the equipment has been installed. 
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All exposed signal parts to be painted shall be cleaned and shall be dry when the paint is 

applied.  No painting shall be done in damp weather nor when the air temperature is below 40°F, 

unless otherwise permitted. 

 

The Contractor shall identify recently painted equipment with "Wet Paint" signs, and shall be 

responsible for all claims for damages resulting from contact with wet paint surfaces. 

 

643.13 Power Factor  In the event that the equipment is of such design that the power factor is 

reduced below the requirement of the Utility Company, the Contractor shall furnish and install, 

without further charge, all equipment necessary to restore the power factor to a satisfactory 

percentage.  Such equipment shall be accessible and shall not be mounted on the Utility Facilities. 

 

643.14 Field Tests  Before acceptance of the work, the Contractor shall conduct the following 

tests on all traffic signal equipment and circuits, by a licensed electrician.  The tests do not need 

to be performed in the presence of the Resident, but the test results shall be recorded on the Traffic 

Signal Quality Control Check List and submitted to the Resident by the Contractor for acceptance.  

The form shall be signed by the licensed electrician certifying that the signal equipment and 

circuits meet the requirements of section 634.14. 

 

a. Continuity  Each circuit shall be tested for continuity. 

 

b. Ground  Each circuit shall be tested for grounds. 

 

c. Megger  Megger tests at 500 volts DC shall be made on each circuit between the circuit 

and a ground.  The insulation resistance shall not be less than 10 megaohms on all circuits, 

except for inductive loop detector circuits, which shall have an insulation resistance value 

of not less than 100 megaohms. 

 

d. Loop Inductance  A loop test meter shall be used to determine that the inductance of the 

installed loop and lead-in are within the tuning range recommended by the loop detector 

manufacturer. 

 

e. Functional  A functional test shall be made in which it is demonstrated that each part of 

the system functions as specified. 

 

The functional test for each new or modified traffic signal and flashing beacon shall consist of 

not less than 10 days of continuous satisfactory operation.  If unsatisfactory performance of the 

system develops, the condition shall be corrected and the test shall be repeated until the 10 days 

of continuous satisfactory operation is obtained. 

 

The initial operation shall be made between 9:00 A.M. and 2:00 P.M. unless specified 

otherwise.  Before initial operation, all equipment shown on the plans shall be installed and 

operable. 
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Initial operation of new or modified traffic signal systems shall be made only after all traffic 

signal circuits have been thoroughly tested as specified above. 

 

During the test period all costs except electrical energy shall be the Contractor's responsibility. 

 

Functional tests shall start on any working day except Monday, Friday, Saturday, Sunday or 

the day preceding a legal holiday. 

 

Shutdown caused by a power interruption shall not constitute discontinuity of the functional 

test, however, the test shall continue after power is restored. 

 

643.15 Timing  The controller shall be timed as noted on the plans.  The Contractor shall notify 

the Resident, at least 1 week in advance, of their intention to initially operate the signals. 

 

At the time of initial operation of the new signals, the Contractor shall provide police protection 

from the local police department at the Contractor's expense until the Contractor demonstrates to 

the Resident that the signal operates in conformance with this specification. 

 

643.16 Final Cleaning Up  After all work has been completed, the Contractor shall remove all 

barriers, "Wet Paint" signs, equipment and all debris which has accumulated during the work. 

 

Unless otherwise specified in the plans, the Contractor shall remove and deliver all unused 

signal equipment and wiring to the State of Maine, Department of Transportation, as directed by 

the Resident.  The Contractor shall notify the State Traffic Engineer (207-624-3620) as to time 

and date of such delivery.  (Deliveries will be accepted Monday through Friday between the hours 

of 7:00 A.M. and 4:00 P.M. only.)  Notification shall precede delivery by a minimum of 24 hours. 

 

643.17 Documents  The Contractor shall furnish two operation and maintenance manuals for 

all controller units, auxiliary equipment, vehicle detector sensor units, control units, and amplifiers.  

Documents shall be delivered with the controller at the time of testing.  Each manual must include, 

but need not be limited to the following: 

 

a.  An explanation of the theory of operation, including a functional description and a 

detailed circuit description. 

 

b.  A schematic diagram of each unit. A cabinet wiring diagram including all field wiring 

and pin locations and designations for all plug type connectors.  If any circuit changes are 

made in the field, the changes shall be noted on the schematic diagrams. 

 

c.  A trouble shooting and preventive maintenance procedure including both field and 

bench trouble shooting analysis. 
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d.  A parts list including a pictorial diagram showing the location and identification of each 

component on the chassis or circuit board. 

 

e.  A drawing of the controller cabinet interior showing the location of all shelves, terminal 

blocks, relays, timers, loop amplifiers. 

 

In addition, manufacturer's warranties and guarantees for materials shall be delivered to the 

Resident before acceptance of the project. 

 

643.18 Method of Measurement  Traffic signals, traffic signal modifications, interconnect 

wire, video detection system, traffic signal control system, and flashing beacons will each be 

measured for payment by the lump sum in place.  Temporary traffic signals will be measured for 

payment by the lump sum, satisfactorily installed, operated, and removed. 

 

Pedestal poles, strain poles, combination poles, and mast arm poles with mast arms will be 

measured by each unit. 

 

Each loop detector installed, connected to appropriate phases in the controller cabinet, 

complete and operational will be measured by the unit. 

 

Excavation in solid ledge rock for replacement of wood poles will be measured by the cubic 

yard.  The depth of measurement will be to the bottom of the pole, and the diameter of 

measurement will be the pole diameter plus 30 inches. 

 

643.19 Basis of Payment  Traffic signal modifications, traffic signals, interconnect wire and 

flashing beacons will be paid for at the contract lump sum price, which payment will be full 

compensation for furnishing and installing all materials, both new and reused, including, but not 

limited to wood poles, span wire, tether wires, backplates, visors, guys, controllers, vehicular 

heads, pedestrian heads, flashing beacons, wiring, cable, pole risers, LED lamps, and all 

appurtenances and incidentals, including design of the Traffic Signal Structures, required for a 

complete functioning installation and for furnishing all tools and labor necessary for completing 

the installation.  Conduits, junction boxes, and foundations will be paid for under Section 626. 

 

Pedestal poles, strain poles, combination poles and mast arm poles with mast arms will be paid 

for at the contract unit price each which payment shall be full compensation for furnishing and 

installing all materials, tools and labor necessary to erect the poles. 

 

Payment for temporary traffic signals shall include compensation for the removal of the system 

upon completion of the work.  All materials used for temporary traffic signals will remain the 

property of the Contractor.  Operating the controller by hand will be paid for under Section 629. 

 

Payment will be made for each Loop Detector at contract price, which will be full 

compensation for materials, labor, and equipment for each loop installed and fully operational. 
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Traffic signal control system will be paid for at the contract lump sum price, which payment 

will be full compensation for furnishing and installing all materials, including, but not limited to 

local intersection traffic signal controller, controller cabinets, on-street master controller, 

supervisory PC software, and all appurtenances and incidentals required for a complete functioning 

installation. 

 

Video detection system will be paid for at the contract lump sum price, which payment will be 

full compensation for furnishing and installing all materials, including, but not limited to video 

processing unit, video cameras, supervisory PC software, and all appurtenances and incidentals 

required for a complete functioning installation. 

 

Payment for excavation of solid bedrock for the placement of wood poles will be made under 

Item 206.07. 

 

Payment will be made under: 

 

Pay Item        Pay Unit 

 

643.60 Flashing Beacon at:    Lump Sum 

643.71 Traffic Signal Modification:   Lump Sum 

643.72 Temporary Traffic Signal:   Lump Sum 

643.80 Traffic Signals at:     Lump Sum 

643.81 Traffic Signal Control System  Lump Sum 

643.83 Video Detection System   Lump Sum 

643.86   Traffic Signal Loop Detector   Each 

643.90 Interconnect Wire Between:    Lump Sum 

643.91 Mast Arm Pole    Each 

643.92 Pedestal Pole     Each 

643.93 Strain Pole     Each 

643.94 Dual Purpose Pole    Each 
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SECTION 645 - HIGHWAY SIGNING 

 

645.01 Description  This work shall consist of designing, furnishing and installing new signs, 

sign supports, delineators, Polyvinylchloride (PVC) Pipe and breakaway devices and removing, 

relocating and/or modifying existing signs and sign supports, in accordance with these 

specifications and in reasonably close conformity with the Contract Plans. 

 

645.02 General  All equipment shall be new unless otherwise specified.  Requests for 

substitution of any specified material shall be submitted in writing with all documentation 

(specifications, mill certifications, etc.) in order to enable the Department to evaluate the proposal.  

Substitutes for specified material may be accepted, upon approval of the Fabrication Engineer.  

Substitutes shall give equal or better service than the specified material.  Where an existing system 

is to be modified, the existing material shall be removed, upgraded, or disposed of as directed by 

the contract documents. 

 

645.021 Materials  Materials shall meet the requirements specified in the following Sections 

of Division 700 - Materials: 

 

Polyvinylchloride (PVC) Pipe    706.08 

Reflective Sheeting     719.01 

Demountable High Intensity Reflectorized  

Letters, Numerals, Symbols and Borders  719.02 

Aluminum Extrusions     719.03 

Aluminum Sheets     719.04 

Plywood      719.05 

Demountable Reflectorized Delineators  719.06 

Assembly Hardware     719.07 

Aluminum Supports     720.01 

Steel Supports      720.03 

Steel H-beam Poles     720.06 

Anchor Bolts      720.07 

U-Channel Posts     720.08 

Wood Sign Posts     720.12 

 

Paint for the edge and back of plywood and field coat paint for wood sign posts shall be an 

exterior grade dark green enamel conforming to Federal Specifications TT-P-71b. 

 

Materials shall meet the gradation requirements only of the following: 

 

Aggregate for Untreated Surface Course and  

Leveling Course      703.10 

Underdrain Backfill Material     703.22 
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645.022 Sign Layout Drawings  The Contractor shall submit 3 sets of sign-face, layout-detail, 

and scale drawings.  Fabrication of the signs shall not begin until the Contractor has received 

approval of these drawings.  The drawings shall contain complete detailed information and 

dimensions.  One set of drawings will be returned to the Contractor, who will submit corrected 

drawings, if required.  The drawings shall be detailed using the same units used on the Contract 

Plans. 

 

645.023 Sign Support Structures  The design, materials and fabrication of Sign Support 

Structures shall meet the requirements of the current edition of AASHTO “LRFD Specifications 

for Structural Supports for Highway Signs, Luminaires, and Traffic Signals” and interims thereto, 

as noted below except as otherwise indicated within these specifications or on the Contract Plans.   

 

Beam-mounted roadside sign supports and associated signs and hardware shall be designed 

using the following criteria: 

• Basic wind speeds based on a 300-year mean recurrence interval 

• Kz as specified in Table C3.8.4-1 (Height and Exposure Factors) 

• Kd as specified in Table 3.8.5-1 (Directionality Factors) 

• G as 1.14, minimum (Gust Factor) 

• Cd as specified in Table 3.8.7-1 (Wind Drag Coefficients) 

 

Bridge-mounted, bridge-type, cantilever, and butterfly-type sign supports and associated signs 

and hardware and all sign support structures supporting variable message signs shall be designed 

using the following criteria: 

• Basic wind speeds based on a 1700-year mean recurrence interval 

• Kz as specified in Table C3.8.4-1 (Height and Exposure Factors) 

• Kd as specified in Table 3.8.5-1 (Directionality Factors) 

• G as 1.14, minimum (Gust Factor) 

• Cd as specified in Table 3.8.7-1 (Wind Drag Coefficients) 

• Deflection requirements as specified in Section 10.4 

Cantilever and butterfly-type sign supports and all structures supporting variable message signs 

shall be classified as Fatigue Category I.  Bridge-type sign supports shall be classified as Fatigue 

Category II.  Fatigue Importance Factors shall be as specified in Table 11.6-1 (Fatigue Importance 

Factors). 

 

For bridge-mounted sign supports (including approaches to bridge structures), the mounting 

height shall be measured as the distance of the mounted sign(s) center of gravity to one of the 

following: 

 

For bridges over bodies of water: above the prevailing water level or, in the case of tidal waters, 

above mean high tide. 

 

For overpass structures: above the lower roadway level. 
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For approach ramps: above the average adjacent ground level, if said ground level is more than 

10 feet below the base of the structure. 

 

All cantilever and butterfly type sign support structures shall be equipped with an approved 

damping or energy-absorbing device. 

 

For aluminum construction, welding shall conform to the current edition of AWS Structural 

Welding Code, Aluminum, D1.2 for aluminum construction. 

 

After execution of the contract and before any shop work has commenced, the Contractor shall 

submit for approval the drawings, and design and fatigue computations if prescribed below, for all 

Sign Support Structures proposed to be furnished and erected under this contract.  The drawings 

shall be of sufficient detail to indicate material and/or dimensional conformance with these 

specifications and the Contract Plans and, in the case of bridge, cantilever and butterfly type sign 

supports, shall be sufficiently detailed to show all significant structural details. 

 

Approval for deviations from the Contract Plans and/or Specifications shall be requested in 

writing and shall be approved by the Fabrication Engineer before being incorporated in the 

manufacturer's drawings.  Requests for substitution of all specified material shall be submitted in 

writing, with full documentation (specifications, mill certification, etc.) enabling the Department 

to evaluate the proposal. 

 

Sign Support Structures and anchor bolts shall meet the requirements specified in Section 720 

as well as the current edition of AASHTO “LRFD Specifications for Structural Supports for 

Highway Signs, Luminaires, and Traffic Signals” and interims thereto. 

 

A Certificate of Compliance shall be provided for all applicable materials noted in Section 

645.021 – Materials, in accordance with the requirements of the General Statement of Division 

700 - Materials. 

 

a. Beam-Mounted Roadside Signs  The beams for beam-mounted roadside signs shall be 

of the size, material and shape designated in the Contract Documents.  The Contractor shall 

be fully responsible for the adequacy and design of any structural details not shown on the 

Contract Plans, and each drawing shall contain a reference to the design criteria. A 

Professional Engineer licensed in accordance with the State of Maine regulations shall sign 

the certification under their official seal that said design criteria have been met by all parts 

of the structure designed and/or detailed by the Contractor. Approval of the drawings will 

signify only approval of the size, material and length of the beam. 

 

b. Bridge-Mounted Sign Supports  Bridge-mounted sign supports shall be constructed to 

the configuration and sizes and of the material shown on the Contract Documents.  

Approval will be based on the applicable provisions of Section 105.7 - Working Drawings.  

Fastening sign panels directly to steel or aluminum members shall be as described in 

Section 719.07, as well as other applicable Sections, Plans and Specifications. 
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c. Bridge-Type, Cantilever, and Butterfly-Type Sign Supports  The Contractor shall be 

responsible for the design of the Sign Support Structures for bridge-type, cantilever and 

butterfly-type sign supports in accordance with this specification.   

 

Signs shall be placed on the Sign Support Structure such that the bottom edges are aligned 

(unless written consent from the Fabrication Engineer is obtained), while accommodating 

the minimum height requirement - see Section 645.06.  The Contractor shall use the 

Contract Plans in order to determine the approximate horizontal placement of signs.  

Installation shall be in accordance with Section 645.06 - Installation of Type I Signs.  The 

structure and foundation shall be designed to accommodate an additional theoretical sign 

load on each structure. This additional theoretical sign load for each sign shown in the 

contract documents shall be computed by:  For single signs increasing the sign widths an 

additional 25% without changing the horizontal midpoint of the sign; for multiple signs the 

sign widths shall be increased 25% toward the outside sign edges. The height of all signs 

shall be increased 25% without changing the bottom edge elevation of the signs.    

 

Bridge-type Sign Support Structures shall be designed using either a tri-chord or four-chord 

truss structure as the overhead member.  Each of the two upright members supporting the 

bridge-type overhead truss member shall consist of a minimum of two vertical legs.  A four 

chord truss configuration shall be required if the Contract Documents specify placing signs 

on both sides of the overhead structure (two way traffic beneath structure).  Cantilever and 

butterfly-type structures shall be designed using either a tri-chord or four-chord overhead 

truss member.  The upright member of a cantilever or butterfly-type support structure shall 

have a maximum horizontal deflection in accordance with Section 10.4.2.1 of the current 

edition of the AASHTO “LRFD Specifications for Structural Supports for Highway Signs, 

Luminaires, and Traffic Signals”, and interims thereto. 

 

The base plates of uprights for all types of Sign Support Structures shall have heavy hex 

leveling nut with 2 hardened flat washers.  The distance between the bottom of the base 

plates to the top of the foundations shall not exceed twice the diameter of the anchor bolts.  

Grout, or other materials, shall not be placed between base plates and the top of 

foundations.   

 

In addition to the required detail drawings, the Contractor shall submit 3 copies of the 

design and fatigue computations meeting the all applicable requirements of this  

specification or the Contract Plans for each Sign Support Structure.  Erection lifting points 

shall be clearly depicted on the shop drawing.  The computations shall be sufficiently 

detailed to allow the Engineer to review the computations.  Computer printouts will not be 

accepted unless they meet the above criteria.  All plans and design calculations for sign 

support structures and foundations shall be sealed by a Professional Engineer licensed in 

accordance with the State of Maine regulations.  Approval will be based on the applicable 

provisions of Section 105.7 - Working Drawings. 
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Overhead sign panel mounting devices shall be designed accommodating the requirements 

of appropriate sign panel tilting included in this specification.  The design of this assembly 

shall include fastening sign panels directly to steel or aluminum members as further 

described in Section 719.07, as well as other applicable Sections, Plans and Specifications. 

 

 

d. Breakaway Supports for Sign Supports  Breakaway supports for sign supports will be 

required only for those locations indicated on the Contract Plans.  Breakaway supports, 

approved by the Resident, using load-concentrating couplings shall be supplied for use at 

all locations designated as breakaway.  Breakaway Support Certification of both 

breakaway and structural adequacy shall be provided by the Manufacturer.  Design 

calculations or test data of production samples to support certification shall be provided.  

Breakaway support components shall provide the same or greater structural strength as the 

support post or pole utilizing the breakaway device.  On multi-pole sign supports 

designated as breakaway, each pole shall be equipped with breakaway hinges immediately 

below the lower edge of the sign.  Hinges relying on the friction between the hinge and the 

pole face for transmitting the design moment will not be accepted for use.  Breakaway 

devices are subject to the applicable provisions of Section 721. 

 

645.024 Bridge, Cantilever and Butterfly Support Structure Foundations  Foundations for 

Highway Signing structures shall meet the requirements of Section 626 – Foundations, Conduit, 

and Junction Boxes for Highway Lighting, Traffic Signals, and Highway Lighting.  

 

645.03 Classification of Signs  Sign sizes, color and legend designs shall conform to these 

specifications, the Contract Plans, and MUTCD requirements.  The signs are classified according 

to the intended use as follows: 

 

a.  Sign Type I guide signs shall consist of high intensity prismatic, reflectorized sheeting 

or reflectorized, demountable letters, numerals, symbols and border mounted on a high 

intensity prismatic, reflective sheeting background adhered to a sign panel constructed of 

extruded aluminum planks. 

 

b.  Sign Type I regulatory, warning, and route marker assembly signs shall consist of high 

intensity prismatic, reflective sheeting letters, numerals, symbols, and border on a high 

intensity prismatic, reflective sheeting background adhered to a sign panel constructed of 

sheet aluminum. 

 

c.  Sign Type II guide signs shall consist of high intensity prismatic, reflective sheeting 

letters, numerals, symbols and border on a high intensity prismatic, reflective sheeting 

background attached to a sign panel constructed of plywood. 

 

d.  Sign Type II regulatory, warning and route marker assembly signs shall consist of high 

intensity prismatic reflective sheeting letters, numerals, symbols and border on a high 



Portland-So. Portland 

Casco Bay Bridge 

WIN: 21890.00 

March 15, 2019 
 

intensity prismatic reflective sheeting background adhered to a sign panel constructed of 

sheet aluminum or plywood. 

 

645.04 Fabrication of Type I Guide Signs 

 

a. Panels  The panels for this type sign shall be shop-fabricated from aluminum planks to 

the sizes designated on the approved shop drawings.  Cut edges shall be true, smooth, and 

free from burrs or ragged breaks.  Flame cutting will not be permitted.  Bolt holes may be 

drilled to finished size or punched to finished size, provided the diameter of the punched 

hole is at least twice the thickness of the metal being punched. 

 

Fabrication of extruded aluminum sign planks, including punching or drilling holes and 

cutting to length, shall be completed before the metal degreasing and the application of the 

reflective sheeting.  The bolts required for fastening the extruded aluminum planks together 

shall conform to the designs used in standard commercial processes for the type of extruded 

aluminum panels to be used as approved. 

 

All route shields shall be on an overlay aluminum sheet of 0.080 inch minimum thickness 

and shall be in full color with reflective background; they shall not have demountable 

numerals and borders. 

 

b. Reflective Sheeting  The high intensity prismatic reflective sheeting shall be applied to 

the extruded aluminum plank in accordance with the current recommendations of the 

sheeting Manufacturer. 

 

The reflective sheeting shall cover the complete panel and shall not be trimmed to conform 

to the border.  The reflective sheeting shall overlap into the side recess of the individual 

planks.  There shall be no paint applied to the sign panels.  The surface of all completed 

sign panels shall be flat and free of defects.  Extruded aluminum molding shall be placed 

on the edges of the extruded panels, as shown on the Contract Plans. 

 

c. Text  The design of upper and lower case letters, numerals and symbols, and the 

arrangement and spacing of texts shall be as provided on the Contract Plans and in 

conformance with the MUTCD and Standard Highway Signs. 

 

Text for Guide Signs shall be composed of demountable letters, numerals, symbols, and 

borders and shall be high-intensity prismatic, reflective sheeting.  The demountable text 

shall be applied to the panels by use of aluminum pop rivets, in accordance with standard 

commercial processes, as approved.  All demountable letters, numerals, symbols, and 

borders shall be the same manufacturer's make for the entire project.  Cutout high-intensity, 

reflective sheeting text shall be applied to the sign panel with a pre-coated, adhesive 

backing. 
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645.041 Fabrication of Type I Regulatory, Warning and Route Marker Assembly Signs and 

Type II Sheet Aluminum Regulatory, Warning and Route Marker Assembly Signs 

 

a. Panels  Sheet aluminum sign panels shall be shop-fabricated to the size shown on the 

Contract Plans. The corners shall be rounded to the indicated radius where shown. 

 

Bolt holes may be drilled or punched to finished size provided the diameter of the punched 

hole is at least twice the thickness of the metal being punched.  Cut edges shall be true, 

smooth, and free from burrs or ragged breaks.  Flame cutting will not be permitted. 

Punching or drilling of holes and cutting to size shall be completed before metal degreasing 

and the application of reflective sheeting. 

 

b. Reflective Sheeting  The high intensity prismatic reflective sheeting shall be applied to 

the sheet aluminum sign panels in accordance with the current recommendations of the 

sheeting Manufacturer.  The reflective sheeting colors shall conform to the MUTCD 

Standard Highway Sign colors for each type of sign.  Surface of all panels shall be flat and 

free from defects. 

 

c. Text  The text for regulatory, warning, confirmation and route marker assembly signs 

shall be composed of: High intensity prismatic, reflective sheeting letters, numerals, 

symbols and borders; or the silver letters may be formed by applying transparent ink to the 

reflective sheeting background where the silk screen process is used; or other methods to 

form the text may be used, when approved in advance. 

 

645.042 Fabrication of Type II Guide Signs and Type II Plywood, Regulatory, Warning and 

Route Marker Assembly Signs 

 

a. Panels  Fabrication of all sign panels from high-density, overlaid plywood shall be 

performed in a uniform manner.  All fabrication, including cutting, drilling, and edge 

routing, shall be completed prior to painting and application of reflective sheeting to the 

high-density, overlaid plywood.  Panels shall be cut to size and shall be plywood.  Panels 

shall be cut to size and shall be free of warping, open checks, open splits, open joints, open 

cracks, loose knots and other defects resulting from fabrication.  Corners shall be left 

square. The surface of all sign panels shall be flat. 

 

The edge and back of the plywood shall be painted with an exterior grade dark green paint. 

 

b. Blanks  Sign blanks shall be cut to shape using a saw blade that does not tear plywood 

grain.  Holes shall be clean-cut and uniform.  All cracks, open checks, open splits and other 

defects occurring on the edge surfaces shall be filled with a synthetic wood filler and 

sanded smooth prior to sealing and painting.  The sign blank edges shall be sealed using an 

approved sealer/primer.  The edges shall then be painted with an exterior grade, dark green 

paint. 

 



Portland-So. Portland 

Casco Bay Bridge 

WIN: 21890.00 

March 15, 2019 
 

The surface shall not be painted before application of reflective sheeting.  Before applying 

reflective sheeting, dirt or wax shall be removed by one of the following methods: 

 

1.  The surface shall be buffed lightly with solvent-soaked steel wool, fine or medium, 

using organic solvents, such as lacquer thinner, xylol, heptane, benzene or naphtha, and 

wiped dry with clean cloths. 

 

2.  The panel shall be sanded lightly with fine-grade paper, cleaned with solvent, and 

wiped dry using clean cloths. 

 

c. Reflective Sheeting  The  High intensity prismatic reflective sheeting shall be applied 

directly to the cleaned high-density surface in accordance with the recommendations of the 

reflective sheeting manufacturer. 

 

d. Text  The text for regulatory, warning, confirmation and route marker assembly signs 

shall be composed of cutout, High intensity prismatic reflective sheeting letters, numerals, 

symbols and borders or the silver letters may be formed by applying transparent ink to the 

reflective sheeting background where the silk screen process is used.  Other methods to 

form the text may be used when approved in advance. 

 

The design of the letters, numerals, and symbols, the spacing of the text and the size and 

spacing of the border shall conform to the MUTCD and Standard Highway Signs. 

 

645.06 Installation of Type I Signs  The sign locations shown on the Contract Plans are 

approximate; exact locations will be determined in the field by the Resident.  Signs stockpiled 

before erection shall be stored in a vertical position and completely covered to avoid staining, 

weathering, and dirt accumulation. 

 

a. Sign Supports  Poles for single and multiple support beam-mounted roadside signs shall 

be erected plumb, using the leveling nuts supplied with the anchor bolts.  When signs are 

supported by more than one pole, all poles shall be carefully aligned to avoid warping of 

the sign panel. 

 

Bridge-mounted sign supports shall be fabricated and assembled in accordance with the 

details as shown on the Contract Plans and with Section 504.  Additionally, if required to 

be painted, bridge-mounted sign supports shall be painted in accordance with Section 506.  

 

Bridge-type, butterfly and cantilever-type sign supports and their foundations shall be 

constructed, assembled and erected, in accordance with the manufacturer's details, as 

approved.  All horizontal supports spanning the roadway shall be level and shall have 

permanent camber as described in Section 10.5 of the current edition of AASHTO “LRFD 

Specifications for Structural Supports for Highway Signs, Luminaires, and Traffic 

Signals”, and interims thereto.  If, at any time after their erection, bridge-type, butterfly or 

cantilever-type sign supports are to remain for a period in excess of 72 hours without the 
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sign(s) for which they were designed being in place, suitable vibration damping devices, 

approved by the Resident, shall be installed until such time as the sign(s) can be erected. 

 

Where aluminum surfaces are in contact with concrete or dissimilar metals, the contacting 

surface shall be thoroughly coated with an approved aluminum impregnated caulking 

compound, or the surfaces shall be separated by another approved material.  Before signs 

are attached, aluminum sign supports shall be cleaned of all dirt and discoloration using 

methods recommended by the manufacturer. 

 

b. Sign Panels  Extruded aluminum planks for sign panels shall be bolted together, as 

indicated on the Contract Plans.  Extruded aluminum molding shall be placed on the edges 

of the extruded panels.  Sign panels shall be attached to the posts to provide the vertical 

and horizontal clearances from the roadway as indicated on the Contract Plans.  Sign panels 

on overhead structures shall provide a minimum vertical clearance of 18 feet to the highest 

point of the roadway surface under the sign(s).  Sign panels on bridge-mounted sign 

supports shall be installed with the bottom edge of the sign approximately 4 inches above 

the bottom of the bridge beam. 

 

Sign panels mounted over the roadway shall tilt in the direction of the approaching traffic 

in such a manner that the angle between the sign face and the roadway grade, at the sign 

location shall be 85º +/- 3º. 

 

Ground-mounted signs located 4 to 30 feet from the edge of shoulder shall form an angle 

of 93º between the approach roadway and the sign. 

 

Signs located more than 30 feet from the edge of the shoulder shall form an angle between 

the approach roadway and the sign face equal to 87º -1º for each additional 10 feet beyond 

30 feet. 

 

Unless otherwise shown on the Contract Plans, or designated by the Resident, a minimum 

lateral clearance of 4 feet shall be provided between the edge of the shoulder and the edge 

of any sign panel.  

 

The elevation of the bottom edge of guide sign panels shall be 7 feet above the elevation 

of the edge of the traveled way, at the sign location, or in case of a curb section, 7 feet 

above the elevation of the outer edge of the roadway, unless authorized otherwise. 

 

Signs located 30 feet or more from the edge of traveled way shall be 5 feet above the 

elevation of the edge of shoulder. 

 

In the event that a second sign is to be placed under the main sign, the elevation of the 

bottom edge of the principal sign shall be a minimum of 8 feet above the outer edge of the 

traveled way, or a minimum of 8 feet above the edge of the traveled way, in curbed 
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sections; the bottom edge of the second sign must be at least 5 feet above the edge of the 

traveled way. 

 

The elevation of the bottom edge of the regulatory, warning and route marker sign panels 

shall be 6 feet above the elevation of the edge of the pavement, or edge of roadway in 

curbed sections, at the sign location.  The elevation of the bottom edge of these sign panels 

above the elevation of the edge of the pavement on all crossing or connecting roadways 

shall be 5 feet in rural areas or 7 feet in urban areas.  Field conditions may require some 

variation in elevations, as directed. 

 

Each sign shall have at least two fasteners connecting it to the sign poles, except signs of 

1 foot or less in height may have one fastener. 

 

645.061 Installation of Type II Signs  The exact sign locations will be determined in the field.  

Signs stockpiled before erection shall be stored in a vertical position and completely covered to 

avoid staining, weathering, and dirt accumulation. 

 

When a steel pole is to be used, before any shop work is commenced, the Contractor shall 

submit 3 sets of the manufacturer's drawings of all standards and accessories proposed to be 

furnished and erected under this contract. The drawings shall be of sufficient detail to indicate 

material and/or dimensional conformance with these specifications and the contract drawings. 

Each drawing shall contain a reference to the design criteria and certification that the design criteria 

have been met for current edition of the AASHTO “LRFD Specifications for Structural Supports 

for Highway Signs, Luminaires, and Traffic Signals”, and interims thereto, for bracket arms and 

associated hardware, fittings and breakaway devices, as submitted. A Professional Engineer 

licensed in accordance with the State of Maine regulations shall sign the certification under their 

official seal. The drawings shall use the same units as found in the Contract Plans.  It is the intent 

of these specifications that the Contractor shall be fully responsible for the adequacy of the sizes, 

wall thickness, materials and connections of the standards, bracket arms and associated hardware, 

fittings and breakaway devices. Approval of the drawings will signify only approval of the 

material(s), mounting heights(s) and bracket arm length(s). 

 

a. Sign Supports  Support posts for Type II signs shall be U-channel posts weighing 2½ pounds 

per foot for signs of less than 6.24 ft² in area, 4 inch by 4 inch wood posts or two U-channel 

posts weighing 2½ lb/ft for signs of area 6.24 ft² to 9 ft², 4 inch by 6 inch wood posts for signs 

of area 9 ft² to 16 ft², and 6 inch by 6 inch wood posts for signs of area over 16 ft².  All signs 

60 inches wide or wider shall be mounted on two wood posts.  Wood posts shall be set to a 

depth of 4 feet. U-channel posts shall be set to a minimum depth of 30 inches.  Leading signs 

less than 9 ft² on the apex of islands will be installed on U-channel posts. Solar powered sign 

mounted beacon arrays shall be mounted on galvanized steel poles. Any signs installed on/in 

an island, shall be installed in a PVC sleeve of the appropriate size for the type of post being 

installed, as shown in the standard details. 
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When it is necessary to set sign posts in bedrock, holes shall be excavated to the required depth 

and size at the locations indicated on the Contact Plans.  The excavated material will be 

satisfactorily disposed of, as directed, and the posts set to the required depth. 

 

When installing pressure-treated sign posts, the cut end of the posts shall not be buried in the 

ground. 

 

Backfilling around the posts shall be with excavated material unless the excavated material is 

considered unsatisfactory, in which case the backfill shall be granular material conforming to 

the requirements of Section 703.19 - Granular Borrow.  Backfill shall be thoroughly tamped 

in layers not exceeding 8 inches in depth. 

 

When directed, the area around the posts shall be loamed and seeded in accordance with the 

applicable provisions of Section 615 and Section 618. 

 

The Contractor shall be responsible for and shall repair all damage to underground drainage 

structures, utilities, or lighting conduits encountered during placing the posts. 

 

b. Mounting  Type II signs shall be mounted using assembly hardware specified in Section 

719.07. 

 

PVC pipe shall be installed in all locations where sign posts are to be placed in paved islands  

and shall have an inside diameter of 12 inches.  For sleeves that are to be utilized for U-channel 

posts, the PVC pipe shall have a minimum length of 3 feet. For sleeves that are to be utilized 

for wood posts, the PVC pipe shall have a minimum length of 5 feet. 

 

Installation of the PVC pipe shall occur prior to paving of the island. The pipe shall be placed 

at a depth so that the top of the pipe shall have no more than a 1 inch reveal from finished 

surface pavement. Once placed, the pipe shall be backfilled around the outside diameter in 

layers that are thoroughly compacted and that do not exceed a depth of 8 inches. 
 

Once installed and backfilled, the pipe shall be completely filled to the top of the pipe with 

material that meets the gradation requirements of Aggregate for Untreated Surface Course and 

Leveling Course Type A or Type B or Underdrain Backfill Material. 

 

645.062 Installation of Delineators  Posts for delineators shall be erected so that posts and 

assemblies will be plumb.  All posts, which are bent or otherwise damaged, shall be removed and 

properly replaced.  Posts shall be driven 4 feet from the outside edge of shoulder, 4 feet from the 

face of curb and 4 feet from the normal edge of shoulder in guardrail sections.  A suitable driving 

cap shall be used and after driving, the top of the post shall have substantially the same cross 

sectional dimensions as the body of the post.  

 

When bedrock is encountered in erecting posts, the depth to be drilled into the rock shall be 

determined by the Resident. 
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After the posts are driven, delineators shall be mounted 4 feet above the elevation of the edge 

of the traveled way.  In the event that a delineator is required to be installed on a bridge structure, 

it shall be installed by use of a bracket as shown on the Contract Plans. 

 

Sign support posts to be installed in the sleeve shall be plumbed and set in the material which 

shall be compacted or tamped around the post. The posts shall be placed so that there is a 2 foot 

maximum distance from the bottom of the retro-reflective strip on the sign post to the paved 

travelway or shoulder surface. For wooden posts only, 4 feet of the post shall be placed in the 

sleeve. Other sign support post installation requirements shall be followed as per Section 645 of 

the Standard Specifications. 

 

645.063 Installation of Breakaway Devices  Breakaway devices shall be installed at locations 

indicated on the Contact Plans by an approved method.  Each sign and pole shall be carefully 

demounted for reinstallation at the same or at a new location.  Manufacturer's installation 

information shall be provided on the project. 

 

If required, poles shall be cut in such a manner that no rough edges will remain.  No flame 

cutting will be permitted.  Cut edges on steel poles shall be painted in accordance with Section 

645.07. 

 

Existing foundations shall be modified for attachment of the breakaway device as shown on 

the Contract Plans or approved. 

 

Breakaway devices shall be attached to new foundations in accordance with the 

recommendations of the breakaway device manufacturer and as approved. 

 

645.064 Installation of Sign Mounted Beacon Array  Beacons installation shall conform to 

current MUTCD standards. 

 

Battery and solar assembly shall be of sufficient size to power sign for 7 days without solar 

charging.  Batteries shall be gel cell or absorbed glass mat (AGM) batteries.   Solar panel shall be 

installed facing true south and 60 degrees from vertical. 

 

Connections to service shall be in accordance with section 643.09. 

 

The cabinet should be positioned on the side of the pole farthest from traffic.  Only aluminum 

and steel cabinets will be accepted.  All exposed wiring shall be in accordance with section 715.11. 

 

All wiring shall be in accordance with section 718.01-c. 

 
Beacon Array shall meet testing requirements outlined in sections 643.14 a, b, and e. 
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645.07 Demounting and Reinstalling Existing Signs and Poles  Signs and poles designated to 

be demounted and not designated to be reinstalled, except those designated to be demounted by 

others, shall be delivered to the Resident. 

 

Existing sign panels, poles, foundations, and sign hardware, damaged because of the 

Contractor's operations shall be replaced or repaired by the Contractor to the satisfaction of the 

Resident. 

 

New or relocated regulatory, warning, confirmation or route marker assembly signs shall be 

installed the same working day as the corresponding existing signs are demounted.  All new or 

relocated guide signs shall be installed within two working days of the time the corresponding 

existing sign is demounted.  Before the Contractor demounts any regulatory or warning sign, they 

shall erect a similar easel mounted sign at a designated location.  The Contractor shall maintain 

this temporary sign in place until the permanent sign is installed. 

 

Existing signs and poles shall be reinstalled in accordance with the applicable requirements for 

installing new signs and poles. 

  

Relocated steel posts and clamps shall be field painted two coats after the posts have been 

erected.  The first coat shall be a zinc-dust primer paint meeting Federal Specification TT-P-641B 

Type II.  The second coat shall be bright aluminum paint, aluminum-dust Type II, Class 3 

brightness, meeting Federal Specification TT-A-468 with a minimum of 2 lb/gal, with vehicle 

meeting or exceeding Federal Specification TT-V-109.  Scratches shall be touched up after the 

erection of the sign panels.  The touchup shall be with both primer and finish coat.  Sign pole 

surfaces to be painted shall be cleaned and dry when the paint is applied.  No painting shall be 

done in damp weather nor when the air temperature is below 40°F. 

 

645.08 Method of Measurement  Demount Signs, Demount Poles, Reinstall Signs, and 

Reinstall Poles will be measured by each unit. 

 

Bridge-type, cantilever and butterfly-type Sign Support Structures, including the foundations 

and sign panels, complete in place, as called for on the Contract Plans, will be measured by each 

unit. 

 

Bridge-Mounted Guide Signs, including supports, will be measured by each unit in place. 

 

Breakaway devices (1 per pole) shall be measured by the unit complete in place and accepted. 

 

The area of roadside guide signs, regulatory, warning, confirmation and route marker assembly 

signs of the respective types, will be measured by the area in square feet, computed to nearest 

hundredth of a square foot, as determined by the overall height multiplied by the overall width. 

 

Aluminum poles for roadside guide signs, Type I will be measured by the number of units of 

each diameter, complete in place.  Steel H-beam poles will be measured for payment by the pound, 
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determined from the nominal weight per foot for each size and the lengths as indicated on the 

Contract Plans. 

 

Demountable reflectorized delineators will be measured by the number of units of each type 

in place. 

 

All beacons installed on an individual post/pole shall constitute a single installation.  Each 

installation will be measured for payment by the lump sum in place 

 

645.09 Basis of Payment  The accepted demounted signs and demounted poles will be paid for 

at the contract unit price each for the respective item specified.  Such price will be full 

compensation for delivering signs and poles not to be reinstalled to a site designated by the 

Resident, and all other incidentals necessary to complete the work. 

 

The accepted reinstalled signs or reinstalled poles will be paid for at the contract unit price 

each.  Such price will be full compensation for furnishing new hardware, when required, and all 

incidentals necessary to complete the installations.  All signs or poles designated to be reinstalled 

that are damaged by the Contractor shall be replaced by the Contractor with new signs or poles 

conforming to the applicable Specifications at no additional cost to the State. 

 

The accepted bridge-type, cantilever and butterfly-type Sign Support Structures will be paid 

for at the contract lump sum price for the respective items.  Such price will be full compensation 

for the signs, support structures, foundations, and incidentals necessary to complete the work, 

including design of the sign supports. 

 

The accepted guide signs-overpass mounted, will be paid for at the contract lump sum price 

for the respective items, which price will be full compensation for the signs, supports and 

incidentals necessary to complete the work, including design of the sign supports. 

 

The accepted roadside guide signs and regulatory, warning, confirmation, and route marker 

assembly signs will be paid for at the contract unit price per square foot.  Such payment will be 

full compensation for furnishing and installing signs, assembly hardware, and all incidentals 

necessary to complete the work, including design of the sign supports. 

 

The accepted aluminum poles will be paid for at the contract unit price each for the specified 

diameter, complete in place. 

 

The accepted demountable reflectorized delineators will be paid for at the contract unit price 

each for the type specified, which payment will be full compensation for delineator and post or 

bridge rail mounting, complete in place. 

 

Payment for breakaway devices shall be full compensation for furnishing and installing the 

device, all required pole cutting, for adapting the pole to the breakaway device, for adapting the 

concrete base to the breakaway device and all other incidentals necessary to complete the work.  
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Separate payment will be made at the respective contract unit prices for demounting and 

reinstalling the signs and the poles at multi-pole installations.  At single-pole installations, separate 

payment will be made at the respective contract unit prices for demounting and reinstalling the 

poles only. 

 

The accepted quantity of steel H-beam poles will be paid for at the contract unit price per 

pound, complete in place as shown on the Contract Plans or as designated.  

 

Furnishing and installing posts for Type II signs, including earth excavation and backfilling, 

furnishing and placing assembly hardware, backfilling material, loam, seed and other incidentals, 

will not be paid for directly but will be considered incidental to the cost of the signs they support.  

 

Sign Mounted Beacon Arrays will be paid for at the contract lump sum price, which payment 

will be full compensation for furnishing all materials including, but not limited to the LED-arrays, 

flasher, timer, controller cabinets, wiring, pedestrian push buttons, solar panels, batteries, radio 

devices, radar units, and all appurtenances and incidentals required for a complete and functioning 

installation and for furnishing all tools and labor necessary for completing the installation.  Array 

must meet all testing and connection requirements of this section 

 

All work, PVC Pipe, Aggregate for Untreated Surface Course and Leveling Course, 

Underdrain Backfill Material and other materials furnished to install, backfill around, and fill the 

sleeve in the island and place the sign post in the sleeve shall be incidental to the Section 645 

Items. 
 

Payment for excavation of solid bedrock for the placement of wood poles will be made under 

Item 206.07. 

 

Payment will be made under: 
 

Pay Item        Pay Unit 

 

645.103 Demount Guide Sign     Each 

645.106 Demount Regulatory, Warning, Confirmation and Each 

   Route Marker Assembly Sign  

645.108 Demount Pole      Each 

645.113 Reinstall Guide Sign     Each 

645.116 Reinstall Regulatory, Warning, Confirmation and Each 

Route Marker Assembly Sign 

645.118 Reinstall Pole      Each 

645.12  Overhead Guide Sign:  (STA X + XXX)  Lump Sum 

645.13  Bridge Overpass-Mounted Guide Sign:  Lump Sum 

(STA X + XXX) (Left/Right XX) 

645.14  Special Work No.:            Lump Sum 

645.15  Cantilever Guide Sign:  (STA X + XXX)  Lump Sum 



Portland-So. Portland 

Casco Bay Bridge 

WIN: 21890.00 

March 15, 2019 
 

645.161 Breakaway Device Single Pole   Each 

645.162 Breakaway Device Multi Pole   Each 

645.251 Roadside Guide Signs, Type I   Square Foot 

645.261 Bridge Guide Sign, Type I    Square Foot 

645.271 Regulatory, Warning, Confirmation and  Square Foot 

  Route Assembly Sign, Type I     

645.281 5 Inch Aluminum Pole    Each 

645.282 6 Inch Aluminum Pole    Each 

645.283 7 Inch Aluminum Pole    Each 

645.284 8 Inch Aluminum Pole    Each 

645.285 10 Inch Aluminum Pole    Each 

645.286 12 Inch Aluminum Pole    Each 

645.289 Steel H-Beam Poles     Pounds 

645.291 Roadside Guide Signs Type II   Square Foot 

645.292 Regulatory, Warning, Confirmation and  Square Foot    

Route Marker Assembly Signs Type II 

645.301 Demountable Reflectorized Delineator, Single Each 

645.302 Demountable Reflectorized Delineator, Double Each 

645.305 Sign Mounted Beacon Array    Lump Sum 




