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CONSTRUCTION AND MATERIAL REQUIREMENTS
FOR TRAFFIC SIGNAL INSTALLATIONS

. DESCRPTION. These specliflcatlons are Intended to describe the equipment,
materlial, and construction requirements for the lump sum bid tem Trafflc
Signalinstallation. The Installation shallinclude dllpoles, foundations, condult,
pull boxes, wiring, slgnalheads, detectors, control equipment and such other
miscellaneous parts and materlals as shown In the Plans or as otherwlise
required by the Engineer.

2. CONSTRUCTION.

2.. CENERAL. The traffic signalinstallation shallbe constructed according

to Section 80lof the Standard Specifications, as modified by these
speclfications. Allincidentalparts which are not shown In the Plans or In
the Specifications and which are necessary to complete the traffic signal
Installation shallbe furnished and Installed as though such parts are shown
In the the Plans or specifled hereln. The trafflc signalsystem shall be
complete and In operatlion to the satlsfaction of the Englneer and the
Malntaining Agency at the tlme of acceptance of the work. All signs, signals,
and markings shallconform to the latest edition of the M.U.T.C.D.

2.2.COORDINATION OF STANDARD SPECFICATIONS, PLANS, SPECIAL PROVISIONS, AND
PROJECT SPECIAL PROVISIONS. Coordination of discrepancles between the
Standard Speclflcations, Plans, Speclal Provislons, shallbe In accordance with
Sectlon 105.04 of the Standard Speclficatlons. In the case of a discrepancy
within the Plans, the plan notes shallgovern over the standard Installation
details, and the installation details shallgovern over these specifications.

2.3.CERTIFICATION OF CONTRACTOR PERSONNEL. Alltraffic signalinstallation work
shallbe done by, or In the presence of and under the responsible charge
of an employee of the Contractor who holds a Levelll Traffic Signal
Flectrician or Level Il Traffic Signal Technician certification which has been
granted by the International Municipal Signal Assoclation, or an equivalent
certification approved by the Bureau of Trafflc Engineering.

2.3.. Before starting work, the Contractor shaliprovide the Englneer with
the names of the Levelll Trafflc SignalElectriclans and/or Levelll Trafflc
Signal Techniclans who have been asslgned to perform traffic signal
related work, and a photocopy of each such person’s certification card.
If the LevelllTrafflic SignalElectriclans or Level lITrafflc Signal Technicians
are dismissed from the work, all traffic signalinstallation work shall
cease untilthe names and photocoples of certificatlion cards for
replacement personnelare provided to the Engineer.

2.4.TRAFFIC SIGCNAL MATERIALS LIST. Before commencement of installation of
the traffic signals, the Contractor shallsubmit, for the approvalof the
Engineer, a complete lilst of trafflic signalmaterlals proposed for the
Installation. See the materlals sectlon of these specifications for the
basls of acceptance. The list should be submitted as soon a practicable.

2.5.LOCATION OF UNDERGROUND UTRITIES. The plan location of underground
utilities are not gquaranteed. Additionalexisting utilities may also be
encountered. The Contractor shallhave allunderground utilitles located
and marked before beginning any construction excavation, and willbe
required to work around any exlsting utilities located within the right-
of-way which do not conflict with the proposed construction. The
Contractor willbe fully responsible for alldamages which may be occasloned
by fallure to exactly locate and preserve allunderground utilitles.

2.6.NOTIFICATION OF LOCAL POWER COMPANY. The Contractor shall notify the
localpower company prior to beglnning work fo determine the proper type
and method of hook-up for the particular locatlon. The Contractor shall
be responsible for payment of any fees assessed by the power company
for the power hook-up, regardess of whether these costs have been
isted In the Plans. The fees may Include, but are not limited to, costs for
conduit, lead-In wire, service pole, meter landing, and power used during
testing and untiithe traffic signals are accepted.

2.7.STAKING OF POLES, PEDESTALS, PULL BOXES, CONTROLLER, AND LOOP LOCATIONS.
The locations for signalpoles, pedestals, service boxes, Junction boxes,
controller and detector loops shall be staked by the Contractor. Staked
locatlons shallbe approved by the Englneer prior to construction of each
Item. This work shall be Included In the lump sum bld item Traffic Signal
Installation,

>.8. TRAFFIC SICNAL IMPROVEMENT POLICIES. The work included in this project
may Involve replacement and/or modiflcation of existing traffic signal
equipment at a locatlon which Is presently controlled by operating traffic
slgnals. The following policles are to be observed during the proposed
modifications and Improvements:

2.8.0. EXISTING OPERATION. Unless otherwlise noted In the Plans, the Contractor
shallprovide continuous operation of the trafflc signals during the
slgnalmodiflcatlions and Improvements except for shutdowns to allow for
alterations as required for installation of the proposed Improvements.

2.8.2. PERIODS OF DISRUPTION. Some perlods of disruption of the existing
signaloperation can be tolerated during installation of the proposed
Improvements; however, the Contractor shallcoordinate any planned
disruption of slignaloperations with the Engineer at least 48 hours [n
advance of such disruption of operations.

2.8.3. DISRUPTION TIMES. Planned disruption of signaloperations shallbe
imited to the hours between 9:00 a.m.and 4:00 p.m., unless otherwise
noted In the Plans. Trafflc controlduring signaldisruptions shallbe
provided as directed by the Englneer. The slgnal controls shallbe operable
during allother perlods.

2.8.4. EXISTING WIRING. Allexisting wiring within exIsting controller cabinets
shallbe Identifled by the Contractor and each conductor properly
labeled prior to de-energizing the exlsting controller to Install the
proposed modificatlons and Improvements.

2.9.SALVAGED EQUIPMENT.

2.9.. REINSTALLED. When salvaged equlpment Is to be relnstalled, the
Contractor shall furnish and Installalinecessary new materials and
equipment Including anchor bolts, nuts, washers, concrete, etc. requlired
to complement the salvaged equipment In the new installation.

2.9.2. NOT REINSTALLED. When salvaged equipment Is not to be reinstalled,
i+ shallbe stored on site for removalby the owner of the equipment.
The Contractor shalinotify the owner of the equipment within 24 hours
of Its removal. The stored equipment shall be the responsibility of the
Contractor untilthe owner removes it from the work site.Unless
otherwlse agreed between the owner and the Contractor, any equipment
that Is not retrleved by the owner within 3 worklng days affter
notiflcation shall become the property of the Contractor.

2.10. REMOVAL OF EXISTING FOUNDATIONS. Existing foundatlons for traffic signal
poles, pedestals and controllers shallbe removed a minimum of 600 mm below
finlshed grade, and the area backfilled according to the Standard
Specifications,

2.1l. CONDURT INSTALLATION. Condult shallbe Installed per Section 801.04 of the
Standard Specifications and as noted below. The condult shallbe of the
type Indicated In the Plans.|f the Plans do not specifly the type of
conduit, the Contractor may Installany approved conduit of the size
noted In the Plans, except as noted below. Condult shall be of one type
from outlet to outlet.

2.1l Conduit under existing pavement, sidewalk, or driveways shall be
installed using an approved Jacking or boring method. Conduit under
exlsting pavement In District One shallbe Installed by using an approved
boring method only.

2.11.2. Allcondult Installed above ground shallbe metalllc. Condult attached
to brldges shallhave expansion fittings Installed at the end of the
bridge and at each expanslion Jolnt on the brldge. Any attachments to
bridges on the state highway system must be approved by the Bridge
Management Engineer.

2.11.3. Allmetalllc condults shallbe electrically bonded by a grounding bushing
and ground wire as detailed in the Plans.

2..4. The PVC condult JoInts shallbe made In accordance with the
manufacturer’s recommendations.

2.1.5. Polyethylene conduit shallbe contlnuous from outlet to outtet, with
no splices dllowed. Bend radii shallnot exceed the manufacturer’s
recommendations.

2.12. PULL BOXES. Service box and Junction box Installations shallbe per
Sectlon 801.04 of the Standard Specifications, and as noted below. The
location of boxes may be adjusted during Installation to clear obstructions
and facilitate wirlng as approved by the Engineer. The quantity of boxes
as shown In the Plans may not be reduced. Additional boxes may be provided
at the Contractor’s expense.Boxes shallnot be located In sldewalk ramps.
All boxes shallbe free of trash, wire scraps, etfc.

2.2.1. BEDDING. A 200 mm thick layer of aggregate shallbe provided under
allpullboxes. The aggregate shallmeet the requirements of CA-6 described
In Subsectlon 02 of the Standard Specifications and will be visually
accepted by the Engineer.

2.12.2. CONDUIT ENTRANCES. The area around the conduit entrance In
In-ground boxes shallbe filled with a mortar grout or a sillcone sealant.

2.12.3. CABLE HOOKS. Cable hooks shdallbe Installed In service boxes as
detailed In the Plans.

2.12.4. BRIDGE MOUNTED. Junction boxes mounted to bridges shallbe mounted
with wedge anchor bolts of sufflclent size and strength to safely
secure the box to the structure. The surface of the Junction box
which comes In contact with concrete shallbe covered with aluminum
colored butylrubber sedlant (caulking compound). Any attachments to
bridges on the state highway system must be approved by the Brldge
Management Engineer.

2.13. FOUNDATIONS. Concrete foundatlons for poles, pedestals and cablnets
shallbe constructed per Sectlon 80.04 of the Standard Speclficatlons, as
modifled below, and as detailed In the Plans.

2.3.l. ReInforcing steelshallmeet the requirements of Subsection 160l of
the Standard Speciflcatlons. It shallbe free of rust and dir+, and shall
be of the size, number and dimensions shown in the Plans.

2.13.2. Before placing the concrete for the foundation, the Contractor
shallensure that the approprlate anchor bolts are placed In proper
orlentation, elevation and verticality. This may be accomplished by

using positioning plates and/or tylng or welding the anchor bolt assembly
to the relnforcing steelcage. 'Stabbing' of anchor bolts willnot be
permitted.

2.13.3. The anchor bolt threads shallbe protected from concrete fouling
when the concrete Is poured.

2.13.4. Foundations shallbe constructed In one pour. The top 150 mm of
pole and pedestal foundatlons shallbe formed In a square and shall be

level with the ad]acent sldewalk, or approximately 50 mm above finlshed
grade If no sldewalk Is present.The work apron on the controller pad
shallbe level with the ad]acent sldewalk or approximately 25 mm above

finished grade ¥ no sldewak Is present.

2.14. TRAFFIC SIGNAL POLES AND PEDESTALS.

2.14.1. TRAFFIC SIGNAL POLES. The trafflc signalpoles shallbe plumbed after
the mast arm and other loads have been applled. Adjustment shall be made
using the leveling nuts on the anchor bolts. The finaldistance between
the top of the concrete foundation and the bottom of the leveling
nuts shallnot exceed 25 mm. The nuts shall be thoroughly tightened to
the manufacturer’s recommendations and covered with the nut covers
provided with the poles.

214.l.. The mast arm and luminalre arm(s) (on combination poles) shall be
attached to the pole with the clamps furnished with the poles. The
clamps shallbe Installed to the manufacturer’s recommendations.

2.14.1.2. Alother attachments to the poles and mast arms shallbe located
In the fleld, and allwire entrances Into the pole or mast arm shall be
driled or punched In the fleld. Alldrilled or punched surfaces shall be
carefully reamed to remove any sharp edges or burs before appilcation
of a fleld coat of organlc zinc rich palnt as described In Subsectlon
1810 of the Standard Specliflcations. The 25 mm rubber grommets supplled
with the poles shallbe installed at all outlets for signallwiring before
the wires are Installed.

2.14.1.3. Once allloads have been applied and the pole has been plumbed,

the Contractor shallgrout the area between the top of the concrete
foundation and the bottom of the pole base plate with a cement morftar
grout. Before the grout sets, weep holes shall be formed by Inserting

a greased 13 mm dowel through the grout and Into the bottom of the
pole from each slde of the base plate. The weep holes shall be sloped

so that molsture willdraln out of the base.

2.4..4. The end caps provided with the poles shallbe securely Installed
on the end of the arms and the top of the pole prior 1o acceptance
of the signais.

2.14.2. PEDESTALS. The cast aluminum pedestalbases shallbe bolted to the
concrete foundation and tightened to the manufacturer’s recommendations.

2.14.2.. Alattachments to the pedestalshallbe located In the field and
all wire entrances Into the pedestalshaft shallbe drilled or punched In
the fleld. Alldrilled or punched surfaces shall be carefully reamed to
remove any sharp edges or burs.Plastic or rubber bushings shall be
Installed at each opening before the wires are Installed.

2.14.2.2. The post cap and hand hole cover provided with the pedestal
shall be securely Installed prior to acceptance of the signals.

2.15. TRAFFIC SIGNAL HEAD INSTALLATION.

2.15.l. GENERAL. Slgnalheads shallbe Installed as close to signal turn-on as
practicable. All signalheads shallbe mounted with thelr faces directed
away from traffic, or be completely covered until signal turn-on. Signal
heads shallnot be Installed more than 0 days prior to the signal turn-on,
unless otherwlise approved by the Engineer.

2.15.L1. Al heads shallbe plumbed as viewed from the direction In which
they face. The Engineer shalldirect the final poslitloning of the signal
heads for optimum visibllity.

2.15.2. MAST ARM MOUNTING. Mast arm slgnalhead assemblles shallbe rigldly
mounted by approved brackets. The brackets shallbe securely attgched
to the mast arm according to the manufacturer’s recommendations.
Construction shallbe such that allconductors are concealed within the
assembly.

2.5.2.1. Almast-arm signalheads shallbe attached to the mast arm at
the time of mast arm Installation to minimize the effects of vibration.
Speclalcare must be taken before driling the arm for attaching the
slgnalheads In order to assure that the signal heads willbe In proper
orlentation over the Intended traffic lanes.

2.15.2.2. Mast arm mounted slgnalheads shallbe Installed at a helight of
4.6 to 5.8 m from the pavement to the bottom of the signal head,
with 5.2 m belng the desirable minimum helght.

2.15.3. SIDE-OF -POLE MOUNTING. Slde-of-pole slgnalheads shallbe supported
by approved slde-of-pole brackets. Al members shall be elther plumb or
level, symmetrically arranged, and securely assembled. Mounting brackets
shallbe attached to the pole with heavy duty stalnless steel banding
and buckles. Construction shall be such that allconductors are concealed
within the assembly.

2.15.3.l. Side-of-pole traffic signalheads shallbe installed at a minimum
helght of 3 m from the base of pole to the bottom of signal head.
Pedestrian signalheads shallbe mounted at a minimum of 2.0 m from
the base of pole to the bottom of the signal head.

2.16. WIRE AND CABLE INSTALLATION.

2.16.1. GENERAL. Wire and cable shallbe Installed per Sectlon 80104 of the
Standard Speciflcatlons, as modifled hereln, and In accordance with the
wiring dlagram In the Plans. No splicing of conductors will be allowed
oxcept for the following:

REGION| STATE PROJECT NO. YEAR

FHWA SHEET | TOTAL
NO. NO. [SHEETS

7 KANSAS 87 N-0212-0 2002 37 59

2.16.1.1. LOOPS. The ends of the wire forming each loop shall be spliced

In the nearest pullbox to a detector lead-in cable. Splices between
loops and lead-In cables shallbe twisted and secured with a wire nut,
and the splilce shallbe carefully waterproofed Including the end of the
loop wire tubing. An approved loop splice kit may be used. Taped splices
willnot be permitted. The wires shall be positioned In the pulibox so
that the splice Is situated In the upper 715 percent of the box.

2.16..2. MULTICONDUCTOR CABLE IN PEDESTAL BASES. Muitlconductor cable
runs to pedestalbases shallbe spliced In the pedestalbase to the
muiticonductor cables running up the pedestalshaft to the signal
heads and/or push-buttons. Each conductor shallbe clearly labeled as
to Its functlon with a permanent labeland the splices shall be carefully
waterproofed. The wires shallbe arranged In the base to prevent the
splices from coming Into contact with the sldes of the base or top
of the foundatlon. Any unused conductors shall be taped.

2.16.2. PULLING WIRES AND CABLES THROUGH CONDUIT. When pulling wires Into the
condult, a pulling sock or other similar device shallbe used to equalize
pulling strain on the conductors.

2.16.3. EXCESS CABLE. A minimum of Im of slack or excess multiconductor
cable, detector lead-In cable, loop detector wire, and lighting distribution
wire shallbe left In each pullbox. The excess cable In service boxes shall
be neatly colled and placed on the cable hooks. The excess cable In
Jjunctlon boxes shallbe neatly colled and placed In the bottom of the
box. At least Im of excess multlconductor cable shall be left In each
pole base to allow for connectlon to the terminal block.

2.16.4. TERMINATION OF FIELD WIRES IN THE CABINET. The Contractor shallclearly
Identify each fleld wire coming Into the cabinet as to Its functlon with
a permanent label, and shallconnect all fleld wires to thelr respectlive
terminals within the cablnet per the wiring dlagram furnished with the
cablnet.

2.16.5. POLE WIRING. Each signalhead shallhave a separate run of
multiconductor cable from the terminalblock In the pole base to the
terminalblock In the signalhead. A separate five-conductor cable shall
run to each three-section signalheads; a separate seven-conductor

cable shallrun to each four- or five-section signa heads a five-conductor
cable shallrun to each pair of pedestrian heads; a two-conductor cable
shallrun to each pedestrian push-button. The ends of any unused
conductors shall be taped.

2.17. GROUNDING. The trafflc slgnalsystem shallbe grounded per Sectlon
801.04 of the Standard Speciflcatlons and as specifled hereln. All traffic
slgnalpoles, pedestals, controller cabinets, and service clrcult breadkers
shallbe grounded by means of a ground wire bolted to the Inslde of
these devices with a I3 mm Internal ground lug. Allground wires shallbe
attached by means of a ground clamp to a ground rod. Ground rods
shallbe Installed as detailed In the Plans. '

2.17.. The detector lead-in shlelding and draln wire shallbe electrically
floating (not attached +to earth ground) af the pullbox. The
recommendations of the loop detector manufacturer shou}g}ibe followed
concerning whether or not the cablnet end Is grounded. S

2.18. DETECTOR LOOP INSTALLATION.

2.18.l. GENERAL. Detector loops shallbe installed as close as practicable
to the locations shown In the Plans. Loops shallbe centered In thelr
respective lanes; or If they cover more than one lane, they shallbe
centered over the width of the Intended zone of detection. The
longlitudinal orlentation of loops Installed In concrete pavement shallbe
adjusted such that no loop begins or ends within 300 mm of a
transverse jolnt.

2.18.2. PRE-FORMED LOOPS. Pre-formed loops shallbe Installed In new
pavement during the pavement constructlon In accordance with the
manufacturer’'s recommendations. Speclalcare must be taken to place
the loops In thelr proper locatlon In relatlon to the final lane
configuration.

2.18.3. SAW-CUT LOOPS. Saw-cut loops shallbe Installed In saw cuts

as detalled In the Plans. The locatlon of each loop shallbe marked on
the pavement with crayon or spray palnt and approved by the Engineer
prior to loop installation. The Contractor shall dril50 mm diameter

holes centered on each point of Intersection of the loop slots prior
to cutting the slots. The slots shallbe cut using a saw equipped with

a depth gauge and horlizontalguide to assure proper depth and
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