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Enclosures.

1. Pole Mounted Cabinet. The cabinet shall be UL 50, NEMA Type 4X,
unfinished single door design, fabricated from minimum 2.03 mm (0.080-
inch) thick Type 5052 H-32 aluminum. Seams shall be continucus welded
and ground smooth. Stainless steel screws and clamps shall secure the
cover and assure a watertight seal. The cover shall be removable by pulling
the continuous stainless steel hinge pin. The cabinet shall have an oil-
resistant gasket and a fock kit shail be provided with an internal O-ring in the
locking mechanism assuring a watertight and dust-tight seal. The cabinet
shall be sized to adequately house all required components with extra space
for arrangement and termination of wiring. A minimum size of 350 mm (14-
inches) high, 225 mm (9-inches) wide and 200 mm (8-inches) in depth is
required. The cabinet shall be channel mounted to a wooden utility pole
using assemblies recommended by the manufacturer.

2. Ground Mounted Cabinet. The cabinet shall be UL 50, NEMA Type 3R
unfinished single door design with back panel. The cabinet shall be
fabricated from Type 5052 H-32 aluminum with the frame and door 3.175
mm {0.125-inch) thick, the top 6.350 mm (0.250-inch) thick and the bottom
12.70 mm (0.500-inch) thick. Seams shall be continuous welded and ground
smooth. The door and door opening shall be double flanged. The door shall
be approximately 80% of the front surface, with a full length tamperproof
stainless steel 1.91 mm (.075-inch} thick hinge bolted to the cabinet with
stainless steel carriage bolts and nylocks nuts. The locking mechanism shall
be slam-latch type with a keyhole cover. The cabinet shall be sized to
adequately house all required components with extra space for arrangement
and termination of wiring. A minimum size of 1000 mm (40-inches high), 400
mm (16-inches) wide and 375 mm (15-inches) in depth is required. The
cabinet shall be mounted upon a square Type A concrete foundation as
indicated on the plans. The foundation is paid for separately.

Surge Protector. Ovetvoltage protection, with LED indicator, shall be provided
for the 120 volt load circuit by the means MOV and thermal fusing technology. The
response time shall be <5n seconds and operate within a range of —40C to +85C.
The surge protector shall be UL 1449 Listed.

Circuit Breakers. Circuit breakers shall be standard UL listed molded case,
thermal-magnetic bolt-on type circuit breakers with trip free indicating handles. 120
volt circuit breakers shall have an interrupting rating of not less than 65,000 rms
symmetrical amperes.  Unless otherwise indicated, the main disconnect circuit
breaker for the traffic signal controller shall be rated 60 amperes, otherwise noted on
the plans, 120 V and the auxiliary circuit breakers shall be rated 10 amperes, 120 V.

Fuses, Fuseholders and Power Indicating Light. Fuses shall be small-
dimensional cylindrical fuses of the dual element time-delay type. The fuses shall be
rated for 600 V AC and shall have a UL listed interrupting rating of not less than
10,000 rms symmetrical amperes at rated voltage. The power indicating light shall
be LED type with a green colored lens and shall be energized when electric utility

power is present.

Ground and Neutral Bus Bars. A singie copper ground and neutral bus bar,
mounted on the equipment panel shall be provided. Ground and neutral conductors
shall be separated on the bus bar. Compression lugs, plus 2 spare lugs, shall be



sized to accommodate the cables with the heads of the connector screws painted
green for ground connections and white for neutral connections.

g. Utility Services Connection. The Contractor shall notify the Utility Company
marketing representative a minimum of 30 working days prior to the anticipated date
of hook-up. This 30 day advance notification will begin only after the Utility
Company marketing representative has received service charge payments from the
Contractor. Prior to contacting the Utility Company marketing representative for
service connection, the service installation controller cabinet and cable must be
installed for inspection by the Utility Company.

h. Ground Rod. Ground rods shall be copper-clad steel, a minimum of 3.0 meters
(101 in length, and 20mm (3/4”} in diameter. Ground rod resistance measurements
to ground shall be 25 ohms or less. If necessary additional rods shall be installed to
meet resistance requirements at no additional cost to the contract.

Instaliation

a. General. The Contractor shall confirm the orientation of the traffic service
instaflation and its door side with the engineer, prior to installation. All conduit
entrances into the service installation shall be sealed with a piliable waterproof

material.

b. Pole Mounted. Brackets designed for pole mounting shall be used. All mounting
hardware shall be stainless steel. Mounting height shall be as noted on the plans or

as directed by the Engineer.

c. Ground Mounted. The service installation shall be mounted plumb and level on
the foundation and fastened to the anchor bolts with hot-dipped galvanized or
stainless steel nuts and washers. The space between the bottom of the enclosure
and the top of the foundation shall be caulked at the base with silicone.

Basis of Payment. The service installation shall be paid for at the contract unit price each for
SERVICE INSTALLATION of the type specified which shall be payment in full for furnishing and
installing the service instaliation complete. The type A foundation which includes the ground
rod shall be paid for separately. SERVICE INSTALLATION, POLE MOUNTED shall include the
20mm (3/4") grounding conduit, ground rod, and pole mount assembly. Any changes by the
utility companies shall be approved by the engineer and paid for as an addition to the contract
according to Article 109.05 of the Standard Specifications.

GROUNDING OF TRAFFIC SIGNAL SYSTEMS.

Revise Section 807.00 of the Standard Specifications to read:

General. All traffic signal systems, equipment and appurtenances shall be properly
grounded in strict conformance with the NEC. See IDOT District 1 Traffic Signal detail

plan sheet for additional information.

The grounding electrode system shall include a ground rod installed with each traffic signal
controller concrete foundation and all mast arm and post concrete foundations. An additional
ground rod will be required at locations were measured resistance exceeds 25 ohms. Ground
rods are included in the applicable foundation paid item and will not be paid for separately.
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Testing shall be according to Section 801.11.

a) The grounded conductor (neutral conductor) shall be white color coded. This
conductor shall be bonded to the equipment grounding conductor only at the Electric
Service [nstallation. All power cables shall include one neutral conductor of the
same size.

b) The equipment grounding conductor shall be green color coded. The following is in
addition to Section 801.14 of the Standard Specifications.

1) Equipment grounding conductors shall be XLP insulated No. 6, unless otherwise noted
on the plans, and bonded to the grounded conductor (neutral conductor) only at the
Electric Service Installation. The equipment grounding conductor is paid for separately
and shall be continuous. The Earth shall not be used as the equipment grounding

conductor.

2} Equipment grounding conductors shall be bonded, using a Listed grounding connector, to
all traffic signal mast arm poles, traffic signal posts, pedesttian posts, pull boxes, handhole
frames and covers and other metallic enclosures throughout the traffic signal wiring
system, except where noted herein. A Listed electrical joint compound shall be applied to
all conductors terminations, connector threads and contact points.

3) All metallic and non-metallic raceways containing traffic signal circuit runs shall have a
continuous equipment grounding conductor, except raceways containing only detector
loop lead-in circuits, circuits under 50 volts and/or fiber optic cable will not be required to
include an equipment grounding conductor.

¢} The grounding electrode conductor shall be similar to the equipment grounding conductor in
colar coding (green) and size. The grounding electrode conductor is used to connect the
ground rod to the equipment grounding conductor and is bonded to ground rods via
exothermic welding, listed pressure connectors, listed clamps or other approved listed means.

HANDHOLES.
Add the following to Section 814.00 of the Standard Specifications:

All handholes shall be concrete, poured in place, with inside dimensions of 549 mm (21-1/2")
minimum. Frames and lid openings shall match this dimension. The cover of the handhole
frame shalil be labeled “Traffic Signals" with legible raised letters.

For grounding purposes the handhole frame shall have provisions for a 15.875 mm (7/16")
diameter stainless bolt cast into the frame. The covers shall have a stainless steel threaded
stint extended from the eye hook assembly for the purpose of attaching the grounding
conductor to the handhole cover.

The minimum wall thickness for heavy duty hand holes shall be 300 mm (12 inches).

All conduits shall enter the handhole at a depth of (760 mm) 30" except for the conduits for
detector loops when the handhole is less than (1.52 m) 5’ from the detector loop.

Steel cable hooks shall be coated with hot-dipped galvanization in accordance with AASHTO
Specification M111. Hooks shall be a minimum of 9.525 mm (3/8”) diameter and extend into
the handhole at least 150 mm (6 inches). Hooks shail be placed a minimum of 300 mm (12
inches) below the lid or lower if additional space is required.
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FIBER OPTIC TRACER CABLE.

The cable shall meet the requirements of Section 817 of the "Standard Specifications," except
for the foliowing:

Add to Section 817.03 of the Standard Specifications:

in order to trace the fiber optic cable after installation, the tracer cable shall be installed in the
same conduit as the fiber optic cable. The tracer cable shall be continuous, extended into the
controller cabinet and terminated on a barrier type terminal strip mounted on the side wall of the
controller cabinet. The barrier type terminal strip and tracer cable shall be clearly marked and
identified. The tracer cable will be allowed to be spliced at the handholes only. All tracer cable
splices shall be kept to a minimum and shall incorporate maximum lengths of cable supplied by
the manufacturer. The tracer cabie splice shall use a Western Unijon Splice soldered with resin
core flux. Al exposed surfaces of the solder shall be smooth. Splices shall be soidered using a
soldering iron. Blow torches or other devices which oxidize copper cable shall not be allowed
for soldering operations. The spiice shall be covered with WCSMW 30/100 heat shrink tube,
minimum length (100 mm} 4” and with a minimum (25 mm)} 1” coverage over the XLP
insulation, underwater grade.

Revise Section 817.05 of the Standard Specifications to read:

Basis of Payment: The tracer cable shall be paid for separately as ELECTRIC CABLE [N
CONDUIT, TRACER, NO. 14 1C per {meter) foot, which price shall include all associated labor
and material for installation.

GROUNDING CABLE.

The cable shall meet the requirements of Section 817 of the "Standard Specifications," except
for the following:

Add to Section 817.02 (b) of the Standard Specifications:

Unless otherwise noted on the Plans, traffic signal grounding conductor shall be one conductor,
#6 gauge copper, with a XLP jacket.

The traffic signal grounding conductor shall be bonded, using a Listed grounding connector
{Burndy type KC/K2C, as appiicable, or approved equal), to all proposed and existing traffic signal
mast arm poles and traffic/pedestrian signal posts, including push button posts. The grounding
conductor shall be bonded to all proposed and existing pull boxes, handhole frames and covers
and other metallic enclosures throughout the traffic signal wiring system and noted herein and
detailed on the plans. Bonding to existing handhole frames and covers shall be paid for

separately.
Revise Section 817.05 of the Standard Specifications to read:

Basis of Payment. Grounding cable shall be measured in place for payment in (meter) foot.
Payment shall be at the contract unit price for ELECTRIC CABLE IN CONDUIT, GROUNDING,
NO. 8, 1C, which price includes all associated labor and material including grounding clamps,
splicing, exothermic welds/other Listed connectors and hardware.
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RAILROAD INTERCONNECT CABLE,

The cable shall meet the requirements of Section 817 of the "Standard Specifications," except
for the following:

Add to Section 817.02 of the Standard Specifications:
The cable shall be three conductor standard #14 copper cable in a clear polyester binder,

shielded with #36 AWG tinned copper braid with 85% coverage, and insulated with .016”
polyethylene (black, blue, red). The jacket shall be black 0.045 PVC or polyethylene.

Revise Section 817.05 of the Standard Specifications to read:
Basis of Payment. This work shall be paid for at the contract unit price per (meter) foot for
ELECTRIC CABLE IN CONDUIT, RAILROAD, NO. 14 3C, which price shall be payment in full

for furnishing, installing, and making all electrical connections in the traffic signal controlier
cabinet. Connections in the railroad controller cabinet shali be performed by railroad personnel.

MAINTENANCE OF EXISTING TRAFFIC SIGNAL INSTALLATION.

Revise Section 850.00 of the Standard Specifications to read:

The energy charges for the operation of the traffic signal installation shall be paid for by others.
Full maintenance responsibility shall start as soon as the Contractor begins any physical work
on the Contract or any portion thereof.

The Contractor shall have on staff electricians with IMSA Level |l certification to provide signal
maintenance.

This item shail include maintenance of all traffic signal equipment at the intersection, including
emergency vehicle pre-emption equipment, master controllers, telephone service installations,
communication cables and conduits to adjacent intersections.

The maintenance shall be according to District 1 revised Article 802.07 and the following
contained herein.

The Contractor shall check all controllers every two (2) weeks, which will include visually
inspecting all timing intervals, relays, detectors, and pre-emption equipment to ensure that they
are functioning properly. This item includes, as routine maintenance, all portions of emergency
vehicle pre-emption equipment. The Contractor shall maintain in stock at all times a sufficient
amount of materials and equipment to provide effective temporary and permanent repairs.

The Contractor shall provide immediate corrective action when any part or parts of the system
fail to function properly. Two far side heads facing each approach shall be considered the
minimum acceptable signal operation pending permanent repairs. When repairs at a signalized
intersection require that the controller be disconnected, and power is available, the Contractor
shall place the traffic signal installation on flashing operation. The signals shall flash RED for
all directions uniess a different indication has been specified by the Engineer. The Contractor
shall be required to place stop signs (R1-1-36) at each approach of the intersection as a
temporary means of regulating traffic. At approaches where a yellow flashing indication is
necessary, as directed by the Engineer, stop signs will not be required. The Contractor shall
furnish and equip all their vehicles assigned to the maintenance of traffic signal installations
with a sufficient number of stop signs as specified herein. The Contractor shall maintain a
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sufficient number of spare stop signs in stock at all times to replace stop signs which may be
damaged or stolen.

The Contractor shall provide the Engineer with a 24 hour telephone number for the
maintenance of the traffic signal installation and for emergency calls by the Engineer,

Traffic signal equipment which is lost or not returned to the Department for any reason shall be
replaced with new equipment meeting the requirements of these Specifications.

The Contractor shall respond to all emergency calls from the Department or others within one
hour after notification and provide immediate corrective action. When equipment has been
damaged or becomes faulty beyond repair, the Contractor shall replace it with new and identical
equipment. The cost of furnishing and installing the replaced equipment shall be borne by the
Contractor at no additional charge to the State. The Contractor may institute action to recover
damages from a responsible third party. If at any time the Contractor fails to perform all work as
specified herein to keep the traffic signal installation in proper operating condition or if the
Engineer cannot contact the Contractor's designated personnel, the Engineer shall have the
State's Electrical Maintenance Contractor perform the maintenance work required. The State's

Electrical Maintenance Contractor shall bill the Contractor for the total cost of the work. The
Contractor shall pay this bill within thirty (30) days of the date of receipt of the invoice or the
cost of such work will be deducted from the amount due the Contractor. The Contractor shall
allow the Electrical Maintenance Contractor o make reviews of the Existing Traffic Signal
Installation that has been transferred to the Contractor for Maintenance.

Basis of Payment. This work shall be paid for at the contract unit price each for
MAINTENANCE OF EXISTING TRAFFIC SIGNAL INSTALLATION.

TRAFFIC ACTUATED CONTROLLER.

Add the following to Section 857.00 of the Standard Specifications:

Controllers shall be NEMA TS2 Type 1, Econolite ASC/25-1000 or Eagle M41 unless specified
otherwise on the plans or elsewhere on these specifications. Only controllers supplied by one
of the District 1 approved closed loop equipment manufacturers will be allowed. The controller
shall be the most recent model and software version supplied by the manufacturer at the time
of the approval. The traffic signal controller shall provide features to inhibit simultaneous
display of a circular yellow ball and a yellow arrow display. Individual joad switches shall be
provided for each vehicle, pedestrian, and right turn over lap phase.

By December 31, 2002, the controller shall provide a background timer which will prevent
phases from being skipped during program changes.

MASTER CONTROLLER.

Revise Sections 860.02 - Materials and 860.03 - Installation of the Standard Specifications to
read:

Only controllers supplied by one of the District approved closed loop equipment manufacturers
will be allowed. Only NEMA TS 2 Type 1 Eagle and Econolite closed loop systems shall be
supplied. The latest model and software version of master controlter shall be supplied.
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Functional requirements in addition to those in section 863 of the Standard Specification
include:

The system commands shall consist of, as a minimum, six (6) cycle lengths, five (5} offsets,
three (3) splits, and four (4) special functions. The system commands shall also include
commands for free or coordinated operation.

Traffic Responsive operation shall consist of the real time acquisition of system detector data,
data validation, and the scaling of acquired volumes and occupancies in a deterministic fashion
so as to cause the selection and implementation of the most suitable traffic plan.

Full dupiex communication between the master and its local controllers is recommended, but at
this time not required. The data rate shall be 1200 baud minimum.

The cabinet shall be provided with a Siecor CAC 3000, or equivalent, Outdoor Network
Interface for termination of the telephone service. It shall be mounied to the inside of the
cabinet in a location suitable to provide access for termination of the telephone service at a later
date. The CAC 3000 shall be equipped with a standard Thres-Electrode Heavy Duty Gas Tube

Surge Arrestor.
The cabinet shall provide a caller identification unit with 50 number memory.

The cabinet shall be equipped with a 9600 baud, auto dial/auto answer, modem. It shall be a
US robotics 33.6K baud rate or equal.

Each master shali be delivered with up to three (3) complete sets of the latest edition of
registered remote monitoring software with full manufacture’s support. Each set shall consist of
software on suitable media (CD, 3 1/2" or 5 1/4" floppy disks as requested by the Engineer),
and a bound set of manuals containing loading and operating instruction. One copy of the
software and support data shall be delivered to the Agency in charge of system operation, if
other than IDOT. One of these two sets will be provided to the Agency Signal Maintenance
Contractor for his use in monitoring the system.

The Contractor shail be required to setup graphic displays and all software parameters for
every intersection to be interconnected under this Contract, including complete viewing and
control capabilities from IDOT remote monitor.

The approved manufacturer of equipment shall loan the District one master controller and two
intersection controllers of the most recent models and the newest software version to be used
for instructional purposes in addition to the equipment to be supplied for the Contract.

The Contractor shall arrange to install a standard voice-grade dial-up telephone line to the
master controiler. This shall be accomplished through the following process utilizing District 1
staff.

As soon as practical or within one week after the contract has been awarded, the Contractor
shall contact (via phone) the Administrative Support Manager in the District 1 Business Services
Section at (847) 705-4011 to request a phone line installation.

A follow-up fax transmittal to the Administrative Support Manager (847-705-4712) with all
required information pertaining to the phone installation is required from the Contractor as soon
as possible or within one week after the initial request has been made. A copy of this fax
transmittal must aiso be faxed by the Contractor to the Traffic Signal Systems Engineer at (847)
705-4089. The required information to be supplied on the fax shall include (but not limited to):
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A street address for the new traffic signal controller (or nearby address); a nearby existing
telephone number; what type of telephone service is needed; the name and number of the
Contractor's employee for the telephone company to contact regarding site work and questions.

The usual time frame for the activation of the phone line is 4-6 weeks after the Business
Services Section has received the Contractor supplied fax. It is, therefore, imperative that the
phone line conduit and pull-string be installed by the Contractor in anticipation of this time
frame. On jobs which include roadway widening in which the conduit cannot be installed untif
this widening is completed, the Contractor will be allowed to delay the phone line installation
request to the Business Services Section until a point in time that is 4-6 weeks prior to the
anticipated completion of the traffic signal work. The contractor shall provide the Administrative
Support Manager with an expected installation date considering the 4-6 week processing time.

The telephone line shall be installed and activated one month before the system final
inspection.

Ali costs associated with the telephone line installation and activation (not including the Contract
specified conduit installation between the point of telephone service and the traffic signal
controller cabinet) shall be paid for by the District One Business Services Sectlon (i.e., this will
be an IDOT phone number not a Contractor phone number).

FIBER OPTIC CABLE.

Revise Section 871.00 of the Standard Specifications to read:

This work shall consist of furnishing and installing Fiber Optical cable in conduit with all
accessories and connectors according to Section 871 of the Standard Specifications. The
cable shall be of the type, size, and the number of fiber specified.

The control cabinet distribution enclosure shall be 3M Model 8173 or an approved equivalent.
The fiber optic cable shall provide six fibers per tube for the amount of fibers called for in the
Fiber Optic Cable pay item in the Contract. A minimum of six multimode fibers from each cable
shall be terminated with approved mechanical connectors at the distribution enclosure. Fibers
not being used shall be labeled “spare.” Fibers not attached to the distribution enclosure shall
be capped and sealed. A minimum of (4m) 13.0" of slack cable shall be provided for the
controller cabinet. The controller cabinet slack cable shall be stored as directed by the

Engineer.
Fiber Optic cable may be gel filled or an approved water blocking tape.
Basis of Payment. The work shall be paid for at the contract unit price for FIBER OPTIC

CABLE IN CONDUIT, NO. 62.5/125, MM12F SM12F, per (meter) foot for the cable in place,
including distribution enclosure and all connectors.

CONCRETE FOUNDATIONS.
Add the following to Section 878.03 of the Standard Specifications:

All anchor bolts shail be according to Section 1006.09, except all anchor bolts shall be hot
dipped galvanized the full length of the anchor bolt including the hook.
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Concrete Foundations, Type "A" for Traffic Signal Posts shall provide anchor bolts with the bolt
pattern specified within the "District 1 Standard Traffic Signal Design Details." Ail Type “A*
foundations shali be a minimum depth of 1.22 m (48”).

Concrete Foundations, Type “D" for Traffic Signal Cabinets shall be a minimum of 1.22 m (48")
long and 790 mm (31") wide. All Type "D” foundations shall be a minimum depth of 1.22 m
(48", The concrete apron shall be 910 mm X 1220 mm X 130 mm (36"x48"x5"). Anchor bolts
shall provide bolt spacing as required by the manufacturer.

Concrete Foundations, Type "E" for Mast Arm and Combination Mast Arm Poles shall meet the
following requirements:

DESIGN TABLE FOR 750 mm (30-INCH) DIAMETER FOUNDATION
FOR ALL MAST ARMS 4.26M (14 FEET) TO 16.76M (55 FEET)
AND ALL COMBINATION POLES {(DESIGN DEPTH IS 4.57 m [15 FEET])

TYPE OF SOIl. DESIGN DEPTH TYPE OF SOIL  DESIGN DEPTH
DESCRIPTION OF FOUNDATION DESCRIPTION OF FOUNDATION
1. SOFT CLAY 533 m(17' - 6") *4, LOOSE SAND  3.05 m(10" - 0")
2. MEDIUM CLAY 3.81m(12'~ 8"} *5. MEDIUM SAND  2.74 m(9' - (")
3. STIFF CLAY 2.59 m(g8' - 6") *B. DENSE SAND 244 m(8' —-0")

* WATER TABLE ASSUMED BELOW DEPTHS SPECIFIED

No foundation is to be poured until the Resident Engineer gives his/her approval as to the depth
of the foundation. Foundations used for Roadway Lighting shall provide an extra 65 mm (2-1/2
inch) duet.

DETECTOR LOOP.

Revise Section 886 of the Standard Specifications to read:

A minimum of seven (7) working days prior to the Contractor cutting loops, the Contractor shall
have the proposed loop locations marked and contact the Area Traffic Signa! Maintenance and
Operations Engineer (847) 705-4139 to inspect and approve the layout. When preformed
detector loops are installed, the Contractor shall have them inspected and approved prior to the
pouring of the portland cement concrete surface, using the same notification process as above.

Loop detectors shall be installed according to the requirements of the “District 1 Standard
Traffic Signal Design Details”. Saw-cuts (homeruns on preformed detector loops) from the loop
to the edge of pavement shall be made perpendicular to the edge of pavement when possible in
order to minimize the length of the saw-cut (homerun on preformed detector loops) unless
directed otherwise by the Engineer or as shown on the plan.

The detector loop cable insulation shall be labeled with the cable specifications.

Each loop detector lead-in wire shall be labeled in the handhole using a Panduit 250W175C
water proof tag, or an approved equal, secured to each wire with nylon ties.

Resistance to ground shall be a minimum of 100 mega-ohms under any conditions of weather
or moisture. Inductance shall be more than 50 and less than 700 microhenries. Quality
readings shall be more than 5.

(a) Type I. All loops installed in new asphalt pavement shall be installed in the binder
course and not in the surface course. The edge of pavement, curb and handhole shall
be cut with a 6.3 mm (1/4") deep x 100 mm (4"} saw cut to mark location of each loop
lead-in.
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Loop sealant shall be a two-component thixotropic chemically cured polyurethane either
Chemaque Q-Seal 295, Percol Elastic Cement A/C Grade or an approved equal. The
sealant shall be installed 3 mm (1/8”) below the pavement surface, if instailed above the
surface the overlap shall be removed immediately.

Detector loop measurements shali include the saw cut and the length of the loop lead-in
to the edge of pavement. The lead-in wire, including all necessary connections for
proper operations, from the edge of pavement to the handhole, shall be incidental to the
price of the detector loop. Unit duct, trench and backfili, and drilling of pavement or
handholes shall be incidental to detector loop quantities.

Preformed. This work shail consist of furnishing and installing a rubberized heat
resistant preformed traffic signal loop in accordance with the Standard Specifications,

except for the following:

Preformed detector loops shall be installed in new pavement constructed of portland
cement concrete using mounting chairs or tied to re-bar or the preformed detector loops
may be placed in the sub-base. Loop lead-ins shall be protected to the satisfaction of

the Engineer.

Handholes shall be placed next to the shoulder or back of curb when preformed detector
loops enter the handhole.

Preformed detector loops shall be factory assembled. Homeruns and interconnects
shall be pre-wired and shall be an integral part of the loop assembly. The loop
configurations and homerun lengths shall be assembled for the specific application. The
loop and homerun shall be constructed using 17.2 mm (11/16") outside diameter
{minimum), 9.5 mm (3/8”) inside diameter (minimum) Class A oil resistant synthetic cord
reinforced hydraulic hose with 1,720 kPa (250 psi) internal pressure rating. Hose for the
loop and homerun assembly shall be one continuous piece. No joints or splices shall be
allowed in the hose except where necessary to connect homeruns or interconnects to
the loops. This will provide maximum wire protection and loop system strength, Hose
tee connections shall be heavy duty high temperature synthetic rubber. The tee shall be
of proper size to attach directly to the hose, minimizing glue joints. The tee shall have
the same flexible properties as the hose to insure that the whole assembly can conform
to pavement movement and shifting without cracking or breaking. The wire used shall
be #16 THWN stranded copper. The number of turns in the loop shall be application
specific. Homerun wire pairs shall be twisted a minimum of four turns per foot. No wire
splices will be allowed in the preformed loop assembly. The loop and homeruns shall be
filled and sealed with a flexible sealant to insure complete moisture blockage and further

protect the wire.

Basis of Payment. This work shall be paid for at the contract unit price per meter (foot) for
DETECTOR LOOP, TYPE | or PREFORMED DETECTOR LOOP as specified in the plans,
which price shall be payment in full for furnishing and installing the detector foop and all related

connections for proper operation.

EMERGENCY VEHICLE PRIORITY SYSTEM.

Revise Section 887.00 of the Standard Specifications to read:

It shall be the Contractor's responsibility to contact the municipality or fire district to verify the
brand of emergency vehicle pre-emption equipment to be installed prior to the contract bidding.
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The equipment must be completely compatible with all components of the equipment currently
in use by the Agency.

All new installations shall be equipped with Confirmation Beacons as shown on the "District 1
Standard Traffic Signal Design Details." The Confirmation Beacon shall consist of a 150 watt
Par 38 flood lamp for each direction of pre-emption. The lamp shall have an adjustabie mount
with a weatherproof enclosure for cable splicing. All hardware shall be cast aluminum or
stainless steel. Holes drilled into signal poles, mast arms, or posts shall require rubber
grommets. In order to maintain uniformity between communities, the confirmation beacons
shall indicate when the control equipment receives the pre-emption signal. The pre-emption
movement shall be signalized by a flashing indication at the rate specified by Section 4E-5 of
the “Manual On Uniform Traffic Control Devices.” The stopped pre-empted movements shall be
signalized by a continuous indication.

All light operated systems shall operate at a uniform rate of 14.035 Hz +0.002, or as otherwise
required by the Engineer, and provide compatibie operation with other light systems currently
being operated in the District.

Basis of Payment. The work shall be paid for at the contract unit price each for furnishing and
installing LIGHT DETECTOR and LIGHT DETECTOR AMPLIFIER. Furnishing and installing
the confirmation beacon shall be incidental to the cost of the Light Detector. The preemption
detector amplifier shall be paid for on a basis of (1) one each per intersection controller and
shall provide operation for all movements required in the pre-emption phase sequence.

TEMPORARY TRAFFIC SIGNAL INSTALLATION.

Revise Section 890.00 of the Standard Specifications to read:

Only an approved equipment vendor will be allowed to assemble the temporary traffic signal
cabinet. Also, an approved equipment vendor shall assemble and test a temporary railroad
traffic signal cabinet. (Refer to the "Inspection of Controller and Cabinet" specification). A
representative of the approved control equipment vendor shall be present at the temporary
traffic signal turn-on inspection.

Only controllers supplied by one of the District approved closed loop eguipment manufacturers
will be approved for use at temporary signal locations. All controllers used for temporary traffic
signals shaill be fully actuated NEMA microprocessor based with RS232 data entry ports
compatible with existing monitoring software approved by IDOT District 1, installed in NEMA
T81 or TS2 cabinets with 8 phase back panels, capable of supplying 255 seconds of cycle
length and individual phase length settings up to 99 seconds. On projects with one lane open
and two way traffic flow, such as bridge deck repairs, the temporary signal controlier shall be
capable of providing an adjustable all red clearance setting of up to 30 seconds in fength. All
controllers used for temporary traffic signals shall meet or exceed the requirements of Section
857 of the Standard Specifications with regards to internal time base coordination and

preemption.

All temporary traffic signal cabinets shall have a closed bottom made of aluminum alioy. The
bottom shall be sealed along the entire perimeter of the cabinet base to ensure a water, dust
and insect-proof seal. The bottom shall provide a minimum of two (2) 100 mm (4 inch)
diameter holes fo run the electric cables through. The 100 mm (4 inch) diameter holes shall
have a bushing installed to protect the electric cables and shall be sealed after the electric

cables are installed.
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Grounding shall be provided for the temporary traffic signal cabinet meeting or exceeding the
applicable portions of the National Electrical Code, Section 807 of the Standard Specifications
and shall meet the requirements of the District 1 Traffic Signal Specifications for “Grounding of
Traffic Signal Systems”.

All traffic signal sections and pedestrian signal sections shall be 300 mm (12 inches). The
temporary traffic signal heads shall be placed as indicated on the temporary traffic signal plan
or as directed by the Engineer. The Contractor shall furnish enough cable slack to relocate
heads to any position on the span wire or at locations illustrated on the plans for construction
staging. The temporary traffic signal shall remain in operation during all signal head
relocations. Each temporary traffic signal head shali have its own cable from the controller

cabinet to the signal head.

The existing system interconnect is to be maintained as part of the Temporary Traffic Signal
Instaliation specified for on the plan. The interconnect shall be installed into the temporary
controlier cabinet as per the notes or details on the plans. All labor and equipment required to
install and maintain the existing interconnect as part of the Temporary Traffic Signal Installation
shall be incidental to the item Temporary Traffic Signal Installation.

All emergency vehicle preemption equipment (light detectors, light detector amplifiers,
confirmation beacons, etc.) as shown on the temporary traffic signal plans shall be provided by
the Contractor. It shall be the Contractor's responsibility to contact the municipality or fire
district to verify the brand of emergency vehicle preemption equipment to be installed prior to
the contract bidding. The equipment must be completely compatible with all components of the
equipment currently in use by the Agency. All light operated systems shall operate at a uniform
rate of 14.035 hz +0.002, or as otherwise required by the Engineer, and provide compatible
operation with other light systems currently being operated in the District. All labor and material
required to install and maintain the Emergency Vehicle Preemption installation shall be
incidental to the item Temporary Traffic Signal Instailation.

All temporary traffic signal installations shall have vehicular detection installed as shown on the
plans or as directed by the Engineer. Pedestrian push buttons shall be provided for all
pedestrian signal heads/phases as shown on the plans or as directed by the Engineer, Minor
cross streets shall have vehicular detection provided by Microwave Vehicle Sensors or Video
Vehicle Detection System as shown on the plans or as directed by the Engineer. The
microwave vehicle sensor or video vehicle detection system shall be approved by IDOT before
furnishing and installing. The Contractor shall install, wire, and adjust the alignment of the
microwave vehicle sensor or video vehicle detection system in accordance to the
manufacturer's recommendations and requirements. The Contractor shall be responsible for
adjusting the alignment of the microwave vehicle sensor or video vehicle detection system for
all construction staging changes and for maintaining proper alignment throughout the project.
A representative of the approved control equipment vendor shall be present and assist the
contractor in setting up and maintaining the microwave vehicle sensor or video vehicle detection

system.

All existing street name and intersection regulatory signhs shall be removed from existing poles
and relocated to the temporary signal span wire. If new mast arm assembly and pole(s) and
posts are specified for the permanent signals, the signs shall be relocated to the new
equipment at no extra cost.

The energy charges for the operation of the traffic signal installation shall be paid for by others
if the installation replaces an existing signal. Otherwise charges shall be paid for under 109.05
of the Standard Specifications.
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All control equipment for the temporary traffic signai(s) shall be furnished by the Contractor
unless otherwise stated in the plans. On projects with multiple temporary traffic signal
installations, all controllers shall be the same manufacturer brand and model number with

current software installed.

Maintenance shall meet the requirements of the Traffic Specifications and District
Specifications for "Maintenance of Existing Traffic Signal Installation." Maintenance of
temporary signals and of the existing signals shall be incidental to the cost of this item. When
temporary traffic signals are to be installed at locations where existing signals are presently
operating, the Contractor shall be fully responsible for the maintenance of the existing signal
installation as soon as he begins any physical work on the Contract or any portion thereof.
Maintenance responsibility of the existing signals shall be incidental to the item Temporary
Traffic Signal Installation(s). In addition, a minimum of seven (7} days prior to assuming
maintenance of the existing traffic signal installation(s) under this Contract, the Contractor shall
request that the Resident Engineer contact the Bureau of Traffic (847) 705-4139 for an

inspection of the installation(s).

Temporary Traffic Signals for bridge projects shall follow the State Standards, Standard
Specifications, District 1 Traffic Signal Specifications and any plans for Bridge Temporary
Traffic Signals included in the plans. The instaliation shall meet the above requirements for
“Temporary Traffic Signal Installation”. In addition all electric cable shall be aerially suspended,
at a minimum height of 5.5m (18 feet), on temporary wood poles (Class 5 or better) of 13.7 m
(45 feet), minimum height. The signal heads shall be span wire mounted or bracket mounted to
the wood pole or as directed by the Engineer. The Controller cabinet shall be mounted to the
wood pole or as directed by the Engineer. Microwave vehicle sensors or video vehicle
detection may be used in place of the detector loops as approved by the Engineer.

Basis of Payment: This work shall be paid for at the contract unit price each for TEMPORARY
TRAFFIC SIGNAL INSTALLATION. The price of which shall include all costs for the
modifications required for traffic staging, changes in signal phasing as required in the Contract
plans, microwave vehicle sensors, video vehicle detection system, any maintenance or
adjustment to the microwave vehicle sensorsfvideo vehicle detection system, all material
required, the installation and complete removal of the temporary traffic signal.

REMOVE EXISTING TRAFFIC SIGNAL EQUIPMENT.

Add the foflowing to Section 895.05 of the Standard Specifications:

The traffic signal equipment which is to be removed and is to become the property of the
Contractor shall be disposed of by them outside the right-of-way at their expense.

All equipment to be returned to the State shall be delivered by the Contractor to the State's
Traffic Signal Maintenance Contractor's main facility. The Contractor shall contact the State's
Electrical Maintenance Contractor to schedule an appointment to deliver the equipment. No
equipment will be accepted without a prior appointment. All equipment shall be delivered within
30 days of removing it from the traffic signal installation. The Contractor shall provide 5 copies
of a list of equipment that is to remain the property of the State, including model and serial
numbers, where applicable. He shall also provide a copy of the Contract plan or special
provision showing the quantities and type of equipment. Controllers and peripheral equipment
from the same location shall be boxed together (equipment from different locations may not be
mixed) and all boxes and controller cabinets shall be clearly marked or labeled with the location
from which they were removed. If equipment is not returned with these requirements, it will be
rejected by the State's Electrical Maintenance Contractor. The Contractor shall be responsible
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for the condition of the traffic signal equipment from the time he takes maintenance of the
signal installation until the acceptance of a receipt drawn by the State's Electrical Maintenance
Contractor indicating the items have been returned in good condition.

The Contractor shall safely store and arrange for pick up of all equipment to be returned to
agencies other than the State. The Contractor shall package the equipment and provide all
necessary documentation as stated above. -

Traffic signal equipment which is lost or not returned to the Department for any reason shall be
replaced with new equipment meeting the requirements of these Specifications.
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SECTION 1000 MATERIALS

PEDESTRIAN PUSH-BUTTON.

Add the following to Section 1074.02 (b) and (d) of the Standard Specifications to read:

(b) Push-button assemblies shall be a cast aluminum alloy Pelco Push-button station, or an

approved equivalent.
(d) The assembly shall provide ADA push-buttons with one of the following signs: SF-1017,

1018 or 1020 - 5" x 734" (127 mm x 197 mm).

CONTROLLER CABINET AND PERIPHERAL EQUIPMENT.

Revise Section 1074.03 of the Standard Specifications to read:

Cabinets shall be designed for NEMA TS2 Type 1 operation. All cabinets shall be pre-wired for
a minimum of eight (8) phases of vehicuiar, four {4) phases of pedestrian and four (4) phases of
overlap operation.

e (abinets — Provide 1/8" (3.2 mm) thick unpainted aluminum alloy 5052-H32. The
surface shall be smooth, free of marks and scratches. All external hardware shall be
stainless steel.

o Controller Harness — Provide a TS2 Type 2 “A” wired harness in addition to the TS2

Type 1 harness.

Surge Protection — EDCO Model 1210 IRS with failure indicator.

BIU — Containment screw required.

Transfer Relays — Solid state or mechanical flash relays are acceptable.

Switch Guards — All switches shall be guarded.

Heating — Two (2) porcelain light receptacles with cage protection controlled by both

a wall switch and a thermostat.

o Plan & Wiring Diagrams — 12” x 16” (3.05mm x 4.06mm)} moisture sealed container
attached to door.

o Detector Racks — Fully wired and labeled for four (4) channels of emergency vehicle

pre~emption and sixteen channel (16) of vehicular operation.

Field Wiring Labels — All field wiring shall be labeled.

Field Wiring Termination — Approved channel lugs required.

Power Panel — Provide a nonconductive shield.

Circuit Breaker — The circuit breaker shall be sized for the proposed load but shall

not be rated less than 30 amps.

¢ Police Door — Provide wiring and termination for plug in manual phase advance
switch. _

» Railroad Pre-Emption Test Switch — Eaton 8830K13 SHA 1250 or equivalent,

TRAFFIC ACTUATED CONTROLLER AND CABINET INTERCONNECTED WITH
RAILROADS.

Add the following to Section 1074.03 of the Standard Specifications to read:

Cabinets shall be new and NEMA T82 Type 1 design. In addition to the aforementioned District
One equipment specifications, the following shall apply to railroad interconnected equipment:
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Railroad interconnected controllers and cabinets shall be assembied only by an approved traffic
signal equipment supplier. The equipment shall be tested and approved in the eguipment
suppliers District One facility prior to field installation.

Pedestrian clearance during railroad pre-emption shall be limited to a flashing don't walk
interval in length to the vehicle yellow clearance interval and shall time concurrently with the

vehicle yellow clearance.

The controller shall provide for immediate track clearance green re-service upon receipt of each
subsequent pre-empt demand. During this re-service all normal vehicle clearance intervals,

including red revert, will be respected.

The terminal facility shall be wired so as to provide supervision of all essential pre-emption
components. This wiring shall cause the facility to transfer to or remain in flashing operation in
the event any critical component is missing, not connected or failed. Interface relays shall be
wired so as to be in the energized state during normal (non-pre-empt) operation. Failure of a
relay coil shall open the supervision loop and cause the intersection to transfer to flashing
operation. Each critical element such as controller harnesses and interface relays shall be
wired to form a series loop which must be complete for normal operation.

A method of supervising the 3 conductor cable interconnecting the traffic and railroad facilities
shall provide flashing operation during failed cable conditions. Upon detection of a failed
railroad interconnect the controiler shall provide one (1) track clearance green interval and shall
enter flashing operation at end of track clearance yellow interval. Such flashing operation must
be manually reset. The supervision circuit shall, within reason, be capable of detecting failure
of the supervision circuit components themselves, and shall provide fail-safe operation upon

such failure.

The interconnect to railroad facility shall be such that demand for pre-emption begins when the
railroad flashers begin to flash and ends when railroad gates begin to rise.

An IDOT approved method of controller security shall be implemented to assure data integrity
and to preclude changes to critical data. The method shall include a means for the controller to
continuously verify controller/cabinet CRC match. The CRC will be developed based on pre-
emptor entries, unit data (including phases in use, sequence and ring structure, etc.), overlap
assignment and timing, firmware version, and any special memory content necessary to proper
operation. Where data is stored in a data module a spare data module shall be provided to the

Engineer.

A test switch shall be provided in the railroad circuit to initiate pre-emption. See cabinet
specifications.

ELECTRIC CABLE.

Delete “or stranded, and No. 12 or” from the last sentence of Section 1076.04 (a) of the
Standard Specifications.
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MAST ARM ASSEMBLY AND POLE.

Add the following to Section 1077.03 (a) of the Standard Specifications:

Traffic signal mast arms shall be one piece construction, unless otherwise approved by the
Engineer. All poles shall be galvanized. If the Department approves painting, powder coating
by the manufacturer will be required over the galvanization.

This work shall consist of furnishing and installing a galvanized steel or extruded aluminum
shroud for protection of the mast arm pole base plate similar to the dimensions detailed in the
"District 1 Standard Traffic Signal Design Details." The shroud shali be of sufficient strength to
deter pedestrian and vehicular damage. The shroud shall allow air to circulate throughout the
mast arm but not allow manifestation of insects or critters. The shroud shall be constructed,
installed and designed not to be hazardous to probing fingers and feet. All mounting hardware
shall be stainless steel. The shroud shall not be paid for separately but shall be included in the
cost of the mast arm assembly and pole.

TRAFFIC SIGNAL POST.

Add the following to Section 1077.03 (b) of the Standard Specifications:

Ali posts and bases shall be steel and hot dipped galvanized. If the Department approves
painting, powder coating by the manufacturer will be required over the galvanization.

SIGNAL HEADS.
Add the following to Section 1078 of the Standard Specifications to read:

All signal and pedestrian heads shall provide 12”7 (300 mm) displays with glossy yeilow or black
polycarbonate housings. All head housings shall be the same color (yellow or black) at the
intersection. For new signalized intersections and existing signalized intersections where all
signal and/or pedestrian heads are being replaced, the proposed head housings shall be black.
Where only selected heads are being replaced, the proposed head housing color (yellow or
black) shall match existing head housings. Connecting hardware and mounting brackets shall
be polycarbonate (black) or galvanized. A corrosive resistant anti-seize [ubricant shall be
applied to all metallic mounting bracket joints, and shall be visible to the inspector at the signal
turn-on. Post top mounting collars are required on all posts, and shall be constructed of the
same material as the brackets.

Pedestrian signal heads shall be furnished with the international symbolic "Walking Person" and
"Upraised Palm" lenses. Egg crate sun shields are not permitted.

Signal heads shall be positioned according to the “District 1 Standard Traffic Signal Design
Details."

SIGNAL HEAD, BACKPLATE.

Delete 1* sentence of 1078.03 of the Standard Specifications and add “All backplates shall be
aluminum and louvered”.
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INDUCTIVE LOOP DETECTOR.

Add the following to Section 1079.01 of the Standard Specifications:

Contracts requiring new cabinets shalt provide for card mounted detector amplifiers. Loop
amplifiers shall provide LCD displays with loop frequency, inductance, and change of
inductance readings.

ILLUMINATED SIGN, LIGHT EMITTING DIODE.

Description. This work shall consist of furnishing and installing an illuminated sign with light
emitting diodes.

General. The light emitting diode (LED) blank out signs shall be manufactured by National Sign
& Signal Company, or an approved equal and consist of a weatherproof housing and door,
LEDs and transformers.

Display. The LED blank out sign shali provide the correct symbol and color for “NO LEFT
TURN" OR “NO RIGHT TURN" indicated in accordance with the reguirements of the “Manual
on Uniform Traffic Control Devices". The message shall be formed by rows of LEDs.

The message shall be clearly legible. The message shall be highly visible, anywhere and under
any lighting conditions, within a 15 degree cone centered about the optic axis.

The sign face shall be 24 inches (600 mm) by 24 inches (600 mm). The sign face shall be
completely illegible when not illuminated. No symbol shall be seen under any ambient light
condition when not illuminated.

All LEDs shall be T-1 3% (5mm) and have an expected lamplife of 100,000 hours.
Operating wavelengths will be Red-626nm, Amber-590nm, and Bluish/Green-505nm.
Transformers shall be rated for the line voltage with Class A insulation and
weatherproofing. The sign shall be designed for operation over a range of temperatures
from —35F to +165 F (-37C to +75C).

The LED module shall include the message plate, high intensity LEDs and LED drive
electronics. Door panets shall be flat black and electrical connections shall be made via
barrier-type terminal strip. All fasteners and hardware shall be corrosion resistant

stainless steel.

Housing. The housing shall be constructed of extruded aluminum. All corners and
seams shall be heli-arc welded to provide a weatherproof seal around the entire case.
Hinges shall be continuous full-length stainless steel. Signs shall have stainless steel
hardware and provide tool free access to the interior of the sign. Doors shall be 0.125-
inch thick extruded aluminum with a 3/16-inch x 1-inch neoprene gasket and sun hood.
The sign face shall have a polycarbonate, matte ciear, lexan face plate. Drainage shall
be provided by four drain holes at the corners of the housing. The finish on the sign
housing shall include two coats of exterior enamel applied after the surface is acid-
etched and primed with zinc-chromate primer.

Mounting hardware shali be black polycarbonate or galvanized steel and similar to
mounting Signal Head hardware and brackets specified herein.

Basis of Payment. This work shall be paid for at the unit price each for ILLUMINATED
SIGN, L.E.D.
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GROUNDING EXISTING HANDHOLE FRAME AND COVER.

Description. This work shall consist of ail materials and labor required to bond the equipment
grounding conductor to the existing handhole frame and handhole cover. All installations shall
meet the requirements of the details in the “District 1 Standard Traffic Signal Design Details”
and applicable portions of the Specifications.

The equipment grounding conductor shall be bonded to the handhole frame and to the handhole
cover. Two (2) -inch diameter x 1 %-inch long hex-head stainless steel bolts, spaced 1.75-
inches apart center-to-center shall be fully welded to the frame and to the cover to accommodate
a heavy duty Listed grounding compression terminal (Burndy type YGHA or approved equal). The
grounding compression terminal shali be secured to the bolts with stainless steel split-lock
washers and nylon-insert tocknuts.

Welding preparation for the stainless steel boit hex-head to the frame and to the cover shall
include thoroughly cleaning the contact and weldment area of all rust, dirt and contaminates. The
Contractor shall assure a solid strong weld. The welds shall be smooth and thoroughly cleaned of
flux and spatter. The grounding installation shall not affect the proper seating of the cover when

closed.
The grounding cable shall be paid for separately.

Method of Measurement. Units measured for payment will be counted on a per handhole basis,
regardless of the type of handhole and its location.

Basis of Payment. This work shall be paid for at the contract unit price each for GROUNDING
EXISTING HANDHOLE FRAME AND COVER which shall be payment in full for grounding the
handhole complete.

RE-OPTIMIZE TRAFFIC SIGNAL SYSTEM

This work shall consist of providing a revised Signal Coordination and Timing (SCAT) Report
and implementing optimized timings to an existing previously optimized closed loop traffic signal
system. This work is required due to the addition of a signalized intersection to an existing
system or a modification of an existing signalized intersection which affects the quality of an
existing system’s operation. MAINTENANCE OF THE SUBJECT INTERSECTION SHALL
NOT BE ACCEPTED BY THE DEPARTMENT UNTIL THIS WORK IS COMPLETED.

After the new signalized intersection is added or the existing signal is modified, the traffic signal
system shall be re-optimized by an approved Consuitant who has previous experience in
optimizing Closed Loop Traffic Signal Systems for District 1 of the lllinois Department of
Transportation. The Contractor shall contact the Area Traffic Signal Operations Engineer at
(708) 705-4139 for a listing of approved Consuitants.

A listing of existing signal equipment, interconnect information and existing phasing/timing
patterns may be obtained from the Department if available and as appropriate. The existing
SCAT Report is available for review at the District One office and if the Consultant provides
blank floppy disks, copies containing software runs for the existing optimized system and a
timing database that includes intersection displays will be made for the Consultant. The
Consultant shall consult with the Area Traific Signal Operations Engineer prior to optimizing the
system to determine if any extraordinary conditions exist that would affect traffic flows in the
vicinity of the system; in which case, the Consultant may be instructed to wait until the
conditions return to normal or to follow specific instructions regarding the re-optimization.
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Traffic counts shall be taken at the subject intersection a minimum of 30 days after the traffic
sighals are approved for operation by the Area Traffic sighal Operations Engineer. Seven
day/twenty-four hour automatic traffic recorder counts will be required and manual turning
movement counts shall be conducted from 6:30 a.m. to 9:30 a.m., 11:00 a.m. to 1:00 p.m. and
3:30 p.m. to 6:30 p.m. on typical weekday from midday Monday to midday Friday, and if
necessary, on the weekend. Additional manual turning movement counts may be necessary if
heavy traffic flows exist during off peak hours. The turning movement counts shall identify cars,
heavy vehicles, buses, and pedestrian movements.

A Capacity Analysis shall be conducted at the subject intersection to determine its level of
service and degree of saturation. Appropriate signal timings shall be developed for the subject
intersection and existing timings shall be utilized for the rest of the intersections in the system
with minor adjustments if necessary. Changes to the cycle lengths and offsets for the entire
system may be required due to the addition/modification of the subject intersection. Both
volume and occupancy shall be considered when developing the re-optimized timing program.
Signal system optimization analyses shall be conducted utilizing SYNCHRO, PASSER I,
TRANSYT 7F, SIGNAL 2000 or other appropriate approved computer software,

If the system is being re-optimized due to the addition of a signalized intersection, all the
intersections shall be re-addressed according to the current standard of District One. The
proposed signal timing plan shal! be forwarded to IDOT for review prior to implementation. The
timing plan shall include a traffic responsive program and a time-of-day program which may be
used as a back-up system. After downloading the system timings, the Consultant shall make
fine tuning adjustments to the timing in the field to alleviate observed adverse operating
conditions and to enhance operations.

The Consultant shall furnish to IDOT an original and two copies of the revised SCAT Report for
the re-optimized system. The report shall contain the following: turning movement and
automatic traffic recorder counts, capacity analyses for each count period, computer
optimization analysis for each count period, proposed implementation pians and summaries
including system description, analysis methodology, method of effectiveness comparison
results and special recommendations and/or observations. The new report shall follow the
format of the old report and shall incorporate all data from the old report which remains
unchanged. Copies of the entire database including intersection displays and any other
displays which the system software allows shall be furnished to IDOT and to IDOT’s Traffic
Signal Maintenance Contractor.

Basis of Payment. This work shall be paid for at the contract unit price per lump sum for RE-
OPTIMIZE TRAFFIC SIGNAL SYSTEM, which price shall be payment in full for performing all
work described herein.

UNIT DUCT.

All installations of Unit Duct shall be incidental to the contract and not paid for separately.
Polyethylene unit duct shall be used for detector loop raceways to the handholes. On
temporary traffic signal installations with detector loops, polyethyiene unit duct shall be used for
detector loop raceways from the saw-cut to (3 m) 10’ up the wood pole, unless otherwise shown
on the plans. Unit duct shall meet the requirements of NEC Article 343.
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SIGNAL HEAD, LIGHT EMITTING DIODE.

a) General:

1)

2)

6)

9)

Signal Head, Light Emitting Diode (LED), 1 Face, (All Section Quantities), (All Mounting
Types) shall meet the requirements of Sections 880 and 881 and Articles 1078.01 and
1078.02 of the “Standard Specifications for Road and Bridge Construction”, adopted
January 1, 2002, with the following modifications:

All signal and pedestrian heads shall be 300 mm (12”) glossy black polycarbonate.
Connecting hardware and mounting brackets shall be polycarbonate (black) or
galvanized. A corrosive resistant anti-seize lubricant shall be applied to ali metallic
mounting bracket joints, and shall be visible to the inspector at the signal turn-on. Post
top mounting collars are required on all posts, and shall be constructed of the same
material as the brackets.

The optical unit of all traffic signal and pedestrian head sections shall be light emitting
diodes (LEDs) instead of incandescent bulbs. Each signal head shall conform fully to
the “Interim Purchase Specification of the Institute of Transportation Engineers (ITE) for
LED Vehicle Traffic Signal Modules™ published July, 1998, or applicable successor ITE
specification.

The lens of each signal indication shall be tinted with a wavelength-matched color to
reduce sun phantom effect and enhance on/off contrast. The tinting shall be uniform
across the lens face. Polymeric lens shall provide a surface coating applied to provide
abrasion resistance.

Each pedestrian signal LED module shall provide the ability to actuate the outlined
upraised hand and the outlined walking person on one 12-inch (300mm) section. Two
(2) sections shall be installed. The top section shall be wired to illuminate only the
upraised hand and the bottom section shall be the walking man. “Egg Crate” type sun
shields are not permitted. All figures must be a minimum of 9 inches (225mm) in height
and easily identified from a distance of 120-feet (36.6m).

The LED modules shali provide constant light output under power. Modules with
dimming capabilities shall have the option disabled or set on a non-dimming operation.

In the event of a power outage, light output from the LED modules shali cease
instantaneously.

In addition to conforming with the requirements for circular LED signal modules, LED
arrow indication modules shall meet existing specifications stated in the ITE Standard:
“VYehicle Traffic Contro! Signal Heads,” section 9.01. The LEDs arrow indication shall be
a solid display with a minimum of three (3} outlining rows of LEDs and at least one (1) fill
row of LEDs. The LEDs shall be spread evenly across the iliuminated portion of the
arrow area.

The LED signal modules shall be replaced or repaired if an LED signal module fails to
function as intended due to workmanship or material defects within the first 60_months
from the date of delivery. LED signal modules which exhibit luminous intensities less
than the minimum values specified in Section 4.1.1 of the Interim Purchase Specification
of the ITE for LED Vehicle Traffic Signal Modules within the first 60 months of the date
of delivery shall be replaced or repaired. The manufacturer's written warranty for the
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b)

LED signal modules shall be dated, signed by an Officer of the company and included in
the product submittal to the State.

10) Each module shall consist of an assembly that utilizes LEDs as the light source in lieu of
an incandescent lamp for use in traffic signal sections.

11) The LEDs utilized in the modules shall be AlinGaP technology for red, yellow, Portland
orange (pedestrian) and white (pedestrian) indications, and GaN for green indications,
and shall be the ultra bright type rated for 100,000 hours of continuous operation from -
40°C to +74°C.

12) The individual LEDs shall be wired such that a catastrophic loss or the failure of one or
more LED will not resuit in the loss of the entire module.

Electrical
1) Maximum power consumption for LED modules is per Table 1.

2) LED modules will have EPA Energy Star compliance ratings, if applicable to that shape,
size and color.

3) The medules shall operate from a 60 HZ +3 HZ AC line over a voltage ranging from 95
volts to 135 volts. The fluctuations of line voltage shall have no visible effect on the
luminous intensity of the indications.

4) Operating voltage of the modules shall be 120 VAC. All parameters shall be measured
at this voltage.

5) The LED signal module shall have a power factor of 0.90 or greater.

6) Total harmonic distortion (current and voltage) induced into an AC power line by a LED
signal module shall not exceed 20 percent.

7) The signal module on-board circuitry shall include voltage surge protection to withstand
high-repetition noise transients as stated in Section 2.1.6 of NEMA Standard TS-2,

1992.

8) The LED circuitry shall prevent perceptible flicker to the unaided eye over the voltage
range specified above.

9) All wiring and terminal blocks shail meet the requirements of Section 13.02 of the ITE
Publication: Equipment and Material Standards, Chapter 2 (Vehicle Traffic Control
Signal Heads). '

10) The modules shall be operationally compatible with currently used controller assemblies
(solid state load switches, flashers, and conflict monitors).

11) When a current of 20 mA AC (or less) is appliéd to the unit, the voltage read across the
two leads shall be 15 VAC or less.

12) The modules and associated on-board circuitry must meet Class A emission limits

referred in Federal Communications Commission (FCC) Title 47, SubPart B, Section 15
regulations concerning the emission of electronic noise.
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c)

f)

Photometric Requirements

1} The minimum initial iuminous intensity values for the modules shall be as stated in Table
2 and/or Table 4 at 25°C.

2) The modules shall meet or exceed the illumination values as shown in Table 3 and/or
Table 4, throughout the useful life based on normal use in a traffic signal operation over
the operating temperature range.

3) The measured chromaticity coordinates of the modules shall conform to the chromaticity
requirements of Table 5, throughout the useful life over the operating temperature

range.
Environmental Requirements

1)} The LED signal module shall be rated for use in the operating temperature range of
-40°C (-40°F) to +74°C (+165°F). The modules shall meet all specifications throughout

this range.

2) The LED signal module shall be protected against dust and moisture intrusion per the
requirements of NEMA Standard 250-1991 for Type 4 enclosures to protect all internal

components.

Construction

1) The LED signal module shall be a single, self-contained device, not requiring on-site
assembly for installation. The power supply for the module shall be integral to the unit.

2) The circuit board and power supply shall be contained inside the module.

3) The assembly and manufacturing process for the LED signal assembly shail be
designed to assure all internal components are adequately supported to withstand
mechanical shock and vibration from high winds and other sources.

Materials

1) Material used for the lens and signal module construction shall conform to ASTM
specifications for the materials.

2) Enclosures containing either the power supply or electronic components of the signal
modute shall be made of UL94VO flame retardant materials. The lens of the signai

module is excluded from this requirement.

Traffic Signal and Pedestrian LED Medule identification

1) Each module shall have the manufacturer's name, trademark, model number, serial
number, date of manufacture (month-year), and lot number as identification permanently
marked on the back of the module.

2) The following operating characteristics shall be permanently marked on the back of the
module: rated voltage and rated power in Watts and Volt-Ampere.
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3} Each module shall have a symbol of the type of module (i.e. circle, arrow, etc.) in the
color of the module. The symbol shall be 25.4 mm (one inch) in diameter. Additionally,
the color shall be written out in 12.7mm (12 in) letters next to the symbol.

4) If a specific mounting orientation is required, each module shall have prominent and
permanent marking(s) for correct indexing and orientation within a signal housing. The
markings shali consist of an up arrow, or the word "UP" or "TOP".

Traffic Signal LED Module

1) Modules can be manufactured under this specification for the following faces:

a 300 mm (12-inch) circular, multi-section
b 300 mm (12-inch) arrow, multi-section
¢ 300 mm (12-inch) pedestrian, 2 sections

2) The maximum weight of a module shali be 1.8 kg (4 ibs.).

3) Each module shall be a sealed unit to include al parts nécessary for operation -(a prinfed
circuit board, power supply, a lens and gasket, etc.), and shall be weather proof after
installation and connection.

Retrofit Traffic Signal Module

1) The following specification requirements apply to the Retrofit module only. All general
specifications apply unless specifically superceded in this section.

2) Retrofit modules can be manufactured under this specification for the following faces:

a 300 mm (12-inch) circular, multi-section
b 300 mm (12-inch) arrow, multi-section
¢ 300 mm (12-inch) pedestrian, 2 sections

3} The module shall fit into existing traffic signal section housings built to the specifications
detailed in ITE Publication: Equipment and Material Standards, Chapter (Vehicle Traffic
Control Signal Heads).

4) Each Retrofit module shall be designed to be installed in the doorframe of a standard
traffic signal housing. The Retrofit module shall be sealed in the doorframe with a one-
piece EPDM (ethylene propylene rubber} gasket.

5) The maximum weight of a Retrofit module shall be 1.8 kg (4 Ibs.).

6) Each Retrofit module shall be a sealed unit to include all parts necessary for operation
(a printed circuit board, power supply, a lens and gasket, etc.), and shall be weather
proof after installation and connection.

7) The lens of the Retrofit module shali be integral to the unit, shall be convex with a
smooth outer surface and made of plastic or of glass.

Two secured, color coded, 600 V, 20 AWG minimum, jacketed wires, conforming to the
National Electric Code, rated for service at +105°C, are to be provided for electrical
connection for each LED signal module. Conductors for modules, including Retrofit
modules, shall be 39.4-inches (1m) in length, with quick disconnect terminals attached.
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K} Lens

1) The lens of the modufe shall be tinted and integral to the unit, convex with a smooth
outer surface and made of plastic.

2) The use of tinting or other materials to enhance ON/OFF contrasts shall not affect
chromaticity and shall be uniform across the face of the lens.

3) The LED signal module lens shall be UV stabilized and shall be capable of withstanding
ultraviolet (direct sunlight) exposure for a minimum period of 60 months without
exhibiting evidence of detericration.

4) The polymeric lens shall have a surface coating or chemical surface treatment to
provide front surface abrasion resistance.

f} The following specification requirements apply to the 12-inch (300 mm) arrow module only.
All general specifications apply unless specifically superceded in this section.

1) The arrow module shall meet specifications stated in Section 9.01 of the ITE
Publication: Equipment and Material Standards, Chapter 2 (Vehicle Traffic Control
Signal Heads) for arrow indications.

2} The LEDs shall be spread evenly across the illuminated portion of the arrow area.

m) The following specification requirements apply to the 12-inch {300 mm) PV module only. All
general specifications apply unless specifically superceded in this section.

1} The module shall be a module designed and constructed to be installed in a
programmed visibility (PV) signal housing without modification to the housing.

2) The LEDs shall be spread evenly across the module.

Basis of Payment. This item shall be paid for at the contract unit price each for SIGNAL
HEAD, LED, of the type specified, which price shall be payment in full for furnishing the
equipment described above including signal head, LED(s) modules, all mounting hardware, and
installing them in satisfactory operating condition.

The type specified will indicate the number of signal faces, the number of signal sections, and
the method of mounting.

Pedestrian head(s) shall be paid for at the contract unit price each for PEDESTRIAN SIGNAL
HEAD, LED, of the type specified and of the particular kind of material when specified.

The type specified will indicate the number of faces and the method of mounting.

When installed in an existing signal head, this item shall be paid for at the contract unit price
each for SIGNAL HEAD, LED of the type specified, RETROFIT, which price shall be payment in
full for furishing the equipment described above including LED(s) modules, all mounting
hardware, and installing them in satisfactory operating condition.

The type specified will indicate the number of signal faces, the number of signa! sections, and
the method of mounting.
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When installed in an existing signal head, this item shall be paid for at the contract unit price
each for PEDESTRIAN SIGNAL HEAD, LED, of the type specified, RETROFIT, which price
shall be payment in full for furnishing the equipment described above including LED(s)
modules, all mounting hardware, and installing them in satisfactory operating condition.

The type specified will indicate the number of faces and the method of mounting.

TABLES
Table 1 Maximum Power Consumption (in Watts)
Red Yellow Green
Temperature 25°C 74°C 25°C 74°C 25°C 74°C
300 mm (12-inch) 11 17 22 25 15 15
circular
300 mm (12-inch)arrow | 9 12 10 12 11 11
Hand-Portland Person-White
Orange
Pedestrian Indication 6.2 6.3
Table 2 Minimum Initial Intensities for Circular Indications (in ¢d)
300 mm (12-inch)
Angle(v,h) | Red Yellow Green
2.5 +2.5 399 798 798
2.5, +7.5 295 589 589
2.5 125 | 166 333 333
2.5, 175 |90 181 181
7.5, #25 266 532 532
7.5, £7.5 238 475 475
7.5, 125 [ 1714 342 342
7.5, #17. 105 209 209
75,225 |45 90 90
7.5,+27.5 |19 38 38
12.5, %25 |59 119 119
12.5, +7.5 |57 114 114
12.5, +12.5 | B2 105 105
12.5, £17.5 | 40 81 81
12.5, 225 | 26 52 52
12.5, +27.5 | 19 38 38
175,25 |26 52 52
175,75 |26 52 52
17.5, 125 | 26 52 52
17.5, #17.5 | 26 52 52
17.5, 22,5 | 24 48 48
17.5, +27.5 | 19 38 38
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Table 3 Maintained Minimum Intensities for
Circular Indications (in cd)

300 mm {12-inch)

Angle{v,h) | Red Yellow Green
2.5 +2.5 339 678 678
2.5, 7.5 251 501 501
2.5, +12.5 141 283 283
2.5, £17.5 77 154 154
7.5 2.5 226 452 452
7.5, +7.5 202 404 404
7.5, x12.5 145 201 291
7.5, £17. 89 178 178
7.5, 225 |38 77 77
7.5, +27.5 16 32 32
12.5, £2.5 50 101 101
12.5, £7.5 48 97 97
12.5, +12.5 | 44 89 89
12.5, £17.5 | 34 69 69
12.5, #22.5 | 22 44 44
12.5, £27.5 | 16 32 32
17.5, #2.5 22 44 44
17.5,%7.5 |22 44 44
17.5, 12,5 | 22 44 44
17.5, 2175 | 22 44 44
17.5, 2225 1 20 N 41
17.5, #27.5 | 16 32 32

Table 4 Minimum [nitial & Maintained Intensitias for
Arrow and Pedestrian Indications (in cd/m2)

Red Yellow

Green

Arrow Indication

5,500

11,000 11,000

Table 5 Chromaticity Standards (CIE Chart) Section 8.04 of

Red Y: not greater than 0.308, or less than 0.998 - x
Yellow Y: not less than 0.411, nor less than 0.995 - x,
Green Y: Not less than 0.506 -.519x, nor lass than

0.150 + 1.068x, nor more than 0.730 - x
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