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TRAFFIC SIGNALS 635A

635A.1 DESCRIPTION

This work consists of furnishing and installing materials and equipment necessary for
the operation of traffic signals.

635A.2 MATERIALS

A. City-Furnished Equipment and Contractor-Furnished Equipment: The City will
typically supply the following equipment unless otherwise specified: signal poles,
mast arms, traffic signal heads, controller and cabinet, battery backup system, and
pedestrian push buttons. The Contractor is responsible to furnish and install all
other equipment including the incidental items needed to install City-furnished
materials. Unless otherwise specified, anchor bolts are supplied by the City on all
new traffic signal pole installations, but they are the Contractor’s responsibility to
furnish and install on traffic signal poles that are reset on a project.

The City will furnish the Emergency Vehicle Preemption (EVP) detector heads and
controller unit. The Contractor will be required to furnish and install the confirmation
light assembly, associated cable, and the EVP detector cable.

The Contractor will be responsible to pick up all City-furnished material from the
City Traffic Shop located at 1100 East Chambers Street. The Contractor must
provide five days notice to arrange for pick up of materials. The phone number for
the Traffic Shop is 367-7058.

B. Tax on City-Furnished Traffic Signal Materials: The Contractor is responsible for
sales tax at the rate of 6.0 percent on all City-furnished traffic signal materials.

C. Electrical Grounding and Bonding:

1. Grounding Wire: Grounding wire from power feed equipment to the ground
rod shall be bare, soft drawn copper, size per NEC. Grounding wire from pole
to ground rod shall be bare, soft drawn copper, minimum size No. 6 AWG.

2. Bonding Conductors: Bonding conductors shall be of the same size and
insulation grade as the associated circuit conductors. Load size bonding
jumpers shall not be smaller than the applicable size listed by the NEC,
Table 250-95.

3. Ground Rods: Ground rods shall be copper-coated electrodes in accordance
with Underwriters Laboratory (UL). The size and length shall conform to NEC
requirements.
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TRAFFIC SIGNALS 635A

D. Electrical Conduit:

1. Rigid Steel Conduit: Conduit and fittings shall meet the requirements of UL 6
and 514 and shall be hot dip galvanized. Each section of conduit shall bear the
UL label.

2. Rigid Nonmetallic Conduit: Conduit and fittings shall be polyvinyl chloride
heavy wall meeting the requirements of UL 651 and 514. Use and installation
of PVC Schedule 40 and 80 shall be in accordance with NEC Article 347 and
each section shall bear the UL label. When nonmetallic conduit is to be used
in areas subject to vehicular traffic, it shall be Schedule 80.

3. Innerduct: Innerduct conduit shall be SDR 13.5 polyethylene. The nominal
duct size shall be as indicated in the plans.

E. Junction Boxes: Shall meet the following requirements:
Corrugated metal pipe shall conform to the requirements of AASHTO M 36.

Lid and cover assemblies for corrugated metal junction boxes shall be cast iron
Neenah Foundry Co. R5900A Series or an Engineer approved equal. The word
TRAFFIC shall be cast into the top of the cover.

All conduits, other than innerduct, coming into and leaving the junction box shall be
rigid steel for at least 5 feet outside of the junction box. These conduits will have a
grounding bushing attached and a grounding wire installed to bond all conduits to
the junction box using an appropriately sized terminal lug bolted to the wall of the
junction box.

F. Concrete Footings: Concrete for traffic signal pole and controller cabinet footings
shall meet the requirements for Class M6 concrete. Cement shall be Type II.
Vertical reinforcement shall be deformed unless otherwise noted and shall conform
to the requirements of ASTM A 615/AASHTO M31 Grade 40. Spiral reinforcing
may also be fabricated from cold drawn wire conforming to ASTM A 82 or hot rolled
plain bars conforming to ASTM A 651/AASHTO M31 Grade 40.

G. Anchor Bolts: When the Contractor is responsible to furnish the anchor bolts for
mast arm poles it will be their responsibility to contact the pole manufacturer and
receive the manufacturer’'s recommendation on the proper anchor bolt selection
meeting the specifications listed below. The plans will indicate the manufacturer of
the poles and the anchor bolt diameter and length.

Bolts conforming to ASTM A307, A449, and F1554 are allowed to be used for

anchor bolts. Other materials may be submitted for approval providing the following
information is submitted:
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TRAFFIC SIGNALS 635A

1. The allowable stresses that are to be used for design based on the proposed
material.

2. Minimum average Charpy V-Notch impact values for 15 ft-Ib at -20 degrees F
in accordance with ASTM A370.

3. Ultimate wedge tensile strength in accordance with ASTM A370.

4. Yield strength reports in accordance with ASTM A370.

Anchor bolts shall be either threaded full length or equipped with a satisfactory
mechanical end anchorage. Details for any mechanical end anchorage shall be
included in the shop plans submittal for prior approval. Swaged anchor bolts and
anchor bolts with hooked end anchorage are not allowed.

The anchor bolt threads shall be 3 inches plus the projection. At least 3 inches of
threads shall be below the top of the concrete. Rolled UNC threads are required for
all bolts.

Nuts shall conform to ASTM A194, 2H or ASTM A563, DH. All nuts are to be heavy
hex.

Washers shall conform to ASTM F436 or ASTM F959.

Bolts, nuts, and washers shall be galvanized in accordance with ASTM A153 or
B695, Class 50. The minimum length of galvanizing shall be the bolt projection plus
3 inches.

Bolt Testing: Bolt testing shall conform to the following:

When bolts conforming to ASTM A325, A449, A307, F1554, or others are
designated for use in the plans and/or shop drawings, a Certified Mill Test Report
for each type designated shall be submitted for approval to the Engineer a
minimum of 14 days prior to incorporating these bolts into the work. Certified Mill
Test Reports for nuts, washers, direct tension indicators, and other required
hardware shall be included.

The Certified Mill Test Reports for the bolts shall include test results, tested in
accordance with the applicable ASTM Specifications, for the following:

A325 A449 A307 F1554 | Others
Test
Chemical Analysis X X X X X
Hardness Test X X X X
* Tensile Strength X X X X X
(By Wedge Test Method)
** Proof Load Test X X X X X
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TRAFFIC SIGNALS 635A

*** Rotational Capacity Test X

**** Charpy V-Notch X X

* Certified Mill Test Report shall state that Wedge Test Method was used. For
ASTM A307 and A449 bolts, the Wedge Test Method is required only for square
and hexagon head bolts. The Wedge Test Method is not required for ASTM F1554
bolts. See appropriate specifications.

** Proof Load Test and/or Yield Test as allowed or specified by the applicable
ASTM Specification.

*** Rotational Capacity Test required for Zinc Coated (Galvanized) bolts only. This
test shall be conducted using the actual nuts that are used on the project.

**** Anchor bolts conforming to ASTM F1554 Grade 36 and 55 shall satisfy
Supplemental Requirement S4. Anchor bolts conforming to ASTM F1554
Grade 105 shall satisfy Supplemental Requirement S5.

Note: The requirements set forth in this table are to alert the Contractor to the
requirements for testing and certification as specified in the applicable ASTM
Specifications and are not intended to alter the requirements of the ASTM
Specifications

Proof load tests on bolts (ASTM F606 Method 1) are required. Wedge testing of full
size bolts is required in accordance with AASHTO M164 (ASTM A325). Galvanized
bolts shall be wedge tested after galvanizing. Proof load tests (AASHTO M291) are
required for the nuts and shall be performed after galvanizing, overtapping, and
lubricating.

H. Electrical Power Cable: Electrical cables shall be type THW, THWN, or XHHW
rated for 600 volts AC and be clearly and durably marked with the UL label, type of
insulation, number of conductors, and the AWG size.

. Traffic Signal Control Cable:

1. Conductors: Shall meet either of the two specifications below.

a. General Purpose Control Cable with stranded copper conductors,
ICEA S-61-402, PE-PV Insulated (20-10), 600 volts.

b. General Purpose Control Cable, with stranded copper conductors,
Aerial and Duct, IMSA 20-1, 600 volts.

2. Colors: Conductor insulation shall be colored in accordance with
ICEA S-61-402, Appendix K, Table K-1 or IMSA 19-1 Table II.
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TRAFFIC SIGNALS 635A

3. Markings: The cable shall be marked with the name of the manufacturer,
rated voltage, UL label, AWG size, and number of conductors.

J. Power Feed Equipment:

Meter Pedestal shall be Milbank U4322-0-5T95 Terminal, Single Meter Pedestal or
approved equal.

Meter Pedestal shall be Milbank U4323-0-5T95 Terminal, Double Meter Pedestal or
approved equal.

Shall meet NEMA standard for rain tight.

Size shall be as required to house required components.
Shall be rated for service entrance equipment.

Required components:

1. A copper bus rated for the voltage, current, and phases required by the plans.

2. Branch circuit breakers meeting plan requirements for amps, voltage, and
phases. Minimum A.I.C. shall be 10,000.

K. Preformed Detector Loops: The preformed detector loops shall be any one of the
following three models: Patriot-Detection LLC Model CG16MMC, De-Tech
Manufacturing Model HDR, and Never-Fail Model LS. All preformed detector loop
shall be 6 feet x 6 feet square unless shown differently on the plans. All loops shall
be constructed with four (4) turns of wire. The lead-in lengths shall be as specified
on the plans.

L. Traffic Counter Surface Utility Box: The Traffic Counter Surface Utility box shall
be an Emerson Network Power model number UPCBD2. The terminal strip shall be
as detailed on the standard plate.

M. Emergency Vehicle Preemption (EVP) Equipment: EVP detector cable shall be
as approved by the manufacture. The plans shall indicate the manufacture of the
EVP equipment.

Mounting hardware shall consist of 3/4-inch NPT electrical pipe materials including
a malleable Iron “T” approved for rain tight locations, threaded nipples, and single
lamp holder approved for outdoor use. The use of a PELCO AB-0155-42 Band
Mount Mini-Brac, or approved, equal shall be used where no integrated threaded
outlet exists on the mast arm. The confirmation lamp shall be a 90-watt flood lamp
rated for outdoor use.
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TRAFFIC SIGNALS 635A

Confirmation lights shall be wired with IMSA 19-1, 2, or 3 - #14 AWG stranded wire
cable for single direction indication and IMSA 19-1, 3 - #14 AWG stranded wire
cable for dual direction indications.

635A.3 CONSTRUCTION REQUIREMENTS
A. General

Installations shall comply with applicable sections of the NEC, state regulations,
and local ordinances. Licenses or permits required shall be obtained by and at the
expense of the Contractor.

The Contractor shall be responsible for the locating of all traffic signal infrastructure
from the start of the project until the traffic signal work has been accepted and the
as-built information has been provided to the City Engineer’s Office.

Equipment and materials furnished shall be new.

The Contractor shall arrange for necessary electrical services at locations
specified, which have previously been agreed to by the City and the utility
company.

All cables shall be permanently identified in hand holes, junction boxes, pedestal
bases, and controller cabinets. Labels to identify cables shall be plastic adhesive
tape which is clearly and legibly embossed or printed with numerals and letters and
permanently attached to the cable.

B. Final Inspection: Upon completion of the traffic signal installation or associated
work, the Contractor shall complete a Traffic Signal Inspection Checklist furnished
by the City Traffic Engineer to assure that all installation items are completed.
Upon completion and submission of this form, the Contractor may request a final
inspection from the City Traffic Engineer.

C. Warranties and Maintenance: The Contractor is responsible for routine
maintenance including providing emergency power to the traffic signal until the
signal system has been accepted by the City Traffic Engineer. Upon acceptance,
the Contractor shall be relieved of routine maintenance responsibility.

The Contractor must provide a one-year warranty on the traffic signal system from
the time the system is accepted. The Contractor is not responsible for providing a
one-year warranty on City-furnished materials, except they shall be responsible for
the replacement or repair of City-furnished materials damaged due to poor
workmanship or negligence.

Warranties and guarantees offered by electrical and mechanical equipment

manufacturers on Contractor-furnished materials shall be turned over to the City
and the City shall be named as the obligee.
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TRAFFIC SIGNALS 635A

D. Removal Signal Pole Footings and Controller Cabinet Footings: The
Contractor is to completely remove all signal pole and controller cabinet footings
when specified. When field conditions prevent a signal pole footing from being
completely removed, the footing, anchor bolts, and all pipes shall be removed to a
depth of 2 feet below the final grade.

E. Salvage Signal Equipment: The Contractor shall be responsible to salvage all
signal equipment specified including signal poles, mast arms, traffic signal heads,
controller cabinets including controller, signal and power cables, and junction box
frame and lids. This equipment will be removed and returned to the Sioux Falls
Traffic Maintenance Shop in the same condition in which it was found at the
beginning of the project. Any salvaged equipment damaged during removal or
transportation will be replaced at the expense of the Contractor. Electrical cables
shall not be cut further than 4 inches from the terminations and be neatly coiled.

F. Electrical Grounding and Bonding: Grounding and bonding of electrical power
feeds shall be in strict compliance with the National Electrical Code (NEC), local
ordinances, and local utility company rules.

G. Electrical Conduit: Unless otherwise specified, the electrical conduit will be
furnished and installed by the Contractor.

Unless otherwise specified in the plans or required by the NEC, the type of conduit
shall be:

RGSC shall be used to connect all junction boxes, traffic signal footings, and
controller cabinets at a signalized intersection.

Innerduct shall be used on all fiber optic cable runs between junction boxes
away from signalized intersections. RGSC shall be used to sleeve innerduct
conduit under roadways. RGSC shall be used in the short segments between
the junction box and controller cabinet or between junction boxes at the
signalized intersections for fiber optic cable. All innerduct conduits shall
include a 1c #12 trace wire. The trace wire shall be continuous from junction
box to junction box. The trace wire shall be spliced using a Buchanon crimp
sleeve and left bare (insinuated). The trace wire shall be considered
incidental to the cost of the conduit.

All innerduct conduits shall be sealed using TDUX Inflatable Sealing System
manufactured by Tyco Electronics.

Use and installation shall conform to NEC and the following requirements:

1. The size of the conduits installed shall not be less than the electrical trade size
specified.
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TRAFFIC SIGNALS 635A

2. The location and direction of conduit runs is diagrammatic and may be shifted
to meet field conditions.

3. The minimum depth for all RGSC and Rigid Nonmetallic Conduit is 24” The
minimum depth for all Innerduct is 36”.

4. Underground conduit shall be placed by trenching, jacking, or drilling methods.
The use of the trenching method for placement under existing roadway
pavements will be permitted only after jacking or drilling attempts have failed.
The Contractor shall not use a machine requiring flowing water for installation
of conduit under streets or roadways unless approved by the Engineer.

Trenches shall be backfilled and compacted to the same density as the
adjoining ground. Roadway surfaces, sidewalks, curb and gutters, sod, etc.,
which are removed by trenching operations shall be replaced. The cost of
removing and replacing these materials shall be incidental to the bid price for
the conduit.

5. Where trenching operations require the removal of concrete pavement or
sidewalk, the concrete shall be sawed full depth along the removal lines or the
concrete shall be removed to existing joints.

6. Metal conduit open ends in junction boxes or above concrete foundations shall
be provided with an approved threaded conduit grounding bushing.

Nonmetallic conduit open ends shall have an approved bell end or bushing
installed to prevent damage to cable or conductors.

7. Metal conduit ends shall be reamed to remove sharp edges and burrs.
Couplings shall be tightened until the ends of the conduit are brought together.

H. Tie to Existing Conduit, Signal Footing, or Junction Box: When specified, the
Contractor shall tie the proposed conduit to or into an existing conduit, signal
footing, or junction box. The Contractor shall furnish all materials to properly tie into
the specified location.

. Junction Boxes: Unless otherwise specified, the junction boxes will be furnished
and installed by the Contractor.

The top of the junction box cover shall be flush with final surfaced areas. The top of
the junction box must match the grade of the surrounding surface.

The diameter of the holes in the junction or pull box walls shall be no more than

1/4 inch larger than the diameter of the conduit. The area around the conduit shall
be sealed with a material that will prevent dirt intrusion into the junction box.
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TRAFFIC SIGNALS 635A

J. Concrete Footings: The bottom of concrete footings shall rest on firm ground. The
sides of the footings shall be formed by using an auger and then placing the
concrete against the natural soil. A suitable form shall be used above existing
ground line and all exposed portions shall be formed to present a neat appearance.
An acceptable form shall be used if the excavation is larger than the standard
footing dimensions. Backfill must be replaced to a density equal to or greater than
adjacent undisturbed natural soil. Finished base shall be level and have steel
trowel finish.

K. Anchor Bolts: Anchor bolts shall be installed as specified in the plans or by the
manufacturer.

L. Electrical Power Cables: Unless otherwise specified, the electrical power cables
will be furnished and installed by the Contractor.

Cables shall be installed using methods that will not injure the jacket, insulation, or
conductors. All cables within a single conduit shall be placed at the same time.
When powder or compound is required to ease pulling, the powder or compound
shall be used according to manufacturer recommendations and the use shall not
injure the cable.

The Contractor may substitute a multiple conductor cable having more conductors
than specified if conduit fill requirements are not exceeded, subject to approval by
the Engineer.

The Contractor may provide power feed cables with conductor AWG size larger
than specified where conduit fill requirements are not exceeded. All power feed
cables must extend from terminal to terminal for circuits used with no splices
allowed.

M. Traffic Signal Control Cables: Unless otherwise specified, the traffic signal
control cables will be furnished and installed by the Contractor.

Traffic signal conductors shall be continuous from the controller cabinets to the
pole bases. Splices from the signal control cables to the signal head cables shall
only be done in the signal pole bases. All traffic signal heads shall be wired with
IMSA multi-conductor cables.

Cables shall be installed using methods that will not injure the jacket, insulation, or
conductors. All cables within a single conduit shall be placed at the same time.
When powder or compound is required to ease pulling, the powder or compound
shall be used according to manufacturer recommendations and the use shall not
injure the cable.

The Contractor may substitute a multiple conductor cable having more conductors

than specified if conduit fill requirements are not exceeded, subject to approval by
the Engineer.
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TRAFFIC SIGNALS 635A

The Contractor shall leave no more than 6 feet of excess cable in the cabinet.

The Contractor shall use Buchanan crimp connectors and insulating caps on all
wire terminations in the signal bases. All cable splices shall be suspended off the
signal pole footing surface with capped end up to shed water.

The Contractor shall furnish and install approved strain relief devices on all cables
exiting the mast arm.

N. Power Feed: The power feed shall be furnished and installed by the Contractor.

Power feed equipment shall be installed in accordance with the plans and the
manufacturer's recommendations. The power feed shall be exclusively for traffic
signals and shall be permanently marked on the exterior with the address of the
location and the word “TRAFFIC.”

O. Signal Poles: Unless otherwise specified, the signal poles will be furnished by the
City and installed by the Contractor.

The following shall apply to traffic signal poles:

1. Poles shall be plumb after the bracket arms, signal heads, fittings, and fixtures
have been installed and connections have been made. Nuts shall be firmly
tightened as per manufacturer’'s recommendations. Signal heads shall be
mounted plumb.

2. Field repair of damaged galvanizing shall be done in accordance with
AASHTO M36.

3. If the gap between the concrete footing and the signal pole base is greater
than 1/4 inch, it shall be sealed and provide an approved drain hole.

4. When a luminaire arm is specified to be installed as part of the signal pole the
luminaire arm shall be considered part of the signal pole installation and will
include installing the City furnished UF wire, luminaire arm, luminaire, bulb,
and photo eye.

P. Controller Cabinet:

1. Unless otherwise specified, the controller cabinet will be furnished by the City
and installed by the Contractor.

2. The controller cabinet shall be installed according to the directions supplied by
the manufacturer. A 100% silicone caulk shall be used to seal the cabinet
flange to the concrete footing to prevent the incursion of water and shall be
placed the total distance of the flange.
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3. Wiring and connections in the controller cabinet shall be neat, firm, and in
accordance with industry standards.

4. Two sets of wiring diagrams and one maintenance and operation manual shall
be supplied for each controller that is required. The Contractor shall place all
diagrams and manuals in the controller cabinet.

5. If the controller cabinet base is not located next to a sidewalk, the Contractor
shall provide a 3-foot by 4-foot, 4-inch-thick concrete pad in front of the
controller base. The cost shall be considered incidental to the controller
cabinet footing unless there are other sidewalk bid items included in the
contract.

Q. Controller: Unless otherwise specified, the controller and all other cabinet
components will be furnished by the City and installed by the Contractor.

The installation of controller and all other cabinet components and location in the
cabinet shall be accordance with directions supplied by the manufacturer.

R. Battery Backup System: The Contractor shall install City-furnished battery backup
equipment, consisting of the batteries and the control unit. The Contractor shall
follow the manufacturer’s installation instructions.

When the battery backup equipment is installed in a new traffic signal cabinet, the
automatic transfer switch is already wired into the cabinet. If installed in an existing
cabinet, the Contactor shall wire in a City-furnished automatic transfer switch
according to manufacturer’s instructions. If this installation of the automatic transfer
switch is required, it shall be noted on the plan sheet.

If the existing traffic signal cabinet does not have room to store the battery backup
equipment, the Contractor shall furnish and install either a NS-Riser unit for a
Type P signal cabinet or an Alpha BSM-4 Battery Side Module enclosure to be
mounted on the existing cabinet. The plans will note if this is required and what
type to furnish.

S. Detector Loops:

Unless otherwise specified, the preformed detector loops and sawed-in detector
loops will be furnished and installed by the Contractor.

1. Clearance Between Loops and Metallic Objects: The Contractor shall
provide sufficient clearance between detector loops and metallic objects such
as manhole covers, drop inlets, etc., to avoid interference with the operation of
the loop.

2. Sawed-in Detector Loops:
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Lead-in saw cuts shall clear each other by a minimum of 1 foot.

Backer rod material (if needed) shall be cut into 1-inch by 2-inch lengths and
spaced not farther apart than 2 feet.

Saw slots in the pavement shall be blown out with compressed air and shall be
clean and free of loose grit and moisture when wires are placed and sealer is
applied.

The flexible imbedding loop sealer shall be placed into the bottom of the saw
cut to allow the loop sealer to get under the loop wire (or lead-in wire) during
installation. The loop wires shall be pushed into the sawed slots with a blunt
wood stick (not with a screwdriver). The wires shall be laid in the slots so there
are no kinks or curls and without straining or stretching the insulation.

The flexible embedding sealer shall completely surround the 1/4-inch tube,
displace all the air within the sawed slot, and fill the area of the sawed slot
except for that area which is taken up by the backer rod and the wires.

Conductor size for loops and leads shall not be smaller than 14 AWG stranded
copper meeting IMSA Spec. 51-5, Type XHHW, with Polyethylene tube jacket.

Lead-ins shall be twisted at least five (5) turns per foot.

Splices shall not be made in the loop or lead-in conductors, except in the
junction box. All splices are to be done in the field where the installation of the
loop takes place.

Lead-in conductors shall be permanently labeled in the junction box. Each
lead-in conductor shall extend into the junction box a minimum of 6 feet. The
home-run cable shall also extend a minimum of 6 feet into the junction box.

3. Preformed Loops:

Preformed loops are to be placed in the surface of the base course prior to
placement of proposed pavement.

Preformed loops are to be centered under each proposed driving lane. The
exact location of the loop will be determined in the field by Traffic Engineering
personnel.

All conductors leading from each loop to the junction box or surface utility box
may be placed in the same trench.

4. Lead-ins: Lead-in conductors shall be twisted at least one turn per foot.
Splices shall not be made in the loop or lead-in conductors except in the
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junction box. Lead-in conductors shall be permanently labeled in the junction
box. Each lead-in conductor shall extend into the junction box a minimum of
6 feet. The home-run cable shall also extend a minimum of 6 feet into the
junction box.

5. Splices in Junction Boxes: Splices shall be as follows:

Crimping bare connectors with a non-insulated butt connector and soldering
with a soldering iron (not a torch) with sufficient heat applied to the splice. Cold
soldered joints are not acceptable.

Splices shall be insulated to prevent electrical shorting and encapsulated with
an epoxy encapsulating kit.

The bare drain wire from the home-run cable shall be cut at the jacket and
insulated with electrical tape.

6. Loop Connections in the Controller Cabinet: Terminal board screws shall
be turned down tightly on the lug. Shielding shall be grounded at the controller
only.

7. Loop Testing: After installation, each loop shall be tested by the Contractor.
Necessary test equipment shall be furnished by the Contractor and test results
recorded and furnished to the Engineer. Each detector loop shall conform to

the following:
Continuity: 5 ohms maximum
Resistance, loop to ground: 100 megaohms minimum
Inductance: 100-500 micro henries

Ground resistance reading shall read greater than 100 megaohms to ground,
measured on a 500-volt DC megger or larger.

T. Traffic Counter Surface Utility Box: The Contractor will be required to furnish
and install the traffic counter surface utility box, one 8-foot-long by 2-inch-square
telspar post, and two 4- by 8-inch white delineators at each specified location.

U. Vehicular and Pedestrian Traffic Signal Heads:

1. Unless otherwise specified, the vehicular and pedestrian traffic signal heads
will be furnished by the City and installed by the Contractor.

2. Signal heads are to be rigidly attached to signal poles and shall be vertical
from the street approach, which they control. All heads shall be level and
plumb. All signal heads mounted on the same mast arm shall be level across
the bottom of the back plates. Side of pole signal heads shall be mounted on
the side of the pole away from the street.
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3. Signals heads, which are mounted in place, but are not in operation, shall be
hooded, have the lenses blocked, or positioned so the lenses are not visible to
any approach.

4. Backplates for three and five-section signal heads shall be attached using zinc
plated #10x1/2” hex head tapping screws and zinc plated 3/16”x3/4” fender
washers. These screws and washers shall be considered incidental to the
cost of mounting the signal head.

Pedestrian Push Buttons, Pedestrian Crossing Signs, and Pedestrian Push

Button Pole:

1. Unless otherwise specified, the pedestrian push buttons will be furnished by
the City and installed by the Contractor. All other materials including push
button pole, pedestrian crossing signs, and conduit shall be furnished and
installed by the Contractor.

2. Pedestrian push buttons shall be accessible a maximum horizontal distance of
10 inches from an asphalt or concrete surface that does not exceed a
2 percent slope in any direction and is at least 36 inches by 48 inches.

3. Pedestrian push buttons shall be mounted at a nominal height of 42 inches
above the surface the button is accessible from. All pedestrian push buttons
shall be mounted using 1/4-inch — 20 bolts, stainless or zinc coated.

4. Pedestrian push buttons shall be mounted on the traffic signal pole whenever
possible. If necessary to meet ADA requirements, the Contractor must mount
the pedestrian push button on a push button pole(telspar post) as specified.

5. The Contractor shall furnish and install the appropriate pedestrian crossing
sign at each location a push button is installed.

Emergency Vehicle Preemption (EVP) Equipment: The Contractor shall install
City-furnished EVP detector heads and the EVP controller unit. The Contractor
shall furnish and install the approved EVP detector cable, confirmation lights,
sockets, and confirmation light cable. The Contractor shall also be responsible to
furnish and install all mounting hardware for both the detector heads and
confirmation lights.

The EVP detector cable and the confirmation light cable shall be a continuous
section from termination point in traffic signal cabinet to the EVP detector and
confirmation light terminals.

EVP detector heads and confirmation lights shall be mounted to the signal mast
arm approximately 6 feet from the tip of the mast arm using 3/4-inch NPT electrical
pipe materials including a malleable Iron “T” approved for rain-tight locations,
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threaded nipples, and single lamp holder approved for outdoor use. The use of a
PELCO AB-0155-42 Band Mount Mini-Brac, or approved, equal shall be used
where no integrated threaded outlet exists on the mast arm. All equipment shall be
securely mounted to be level/plumb and retain its alignment.

Confirmation lights shall be wired with IMSA 19-1, 2, or 3 - #14 AWG stranded wire
cable for single direction indication and IMSA 19-1, 3 - #14 AWG stranded wire
cable for dual direction indications.

635A.4 METHOD OF MEASUREMENT AND BASIS OF PAYMENT

A.

Tax on City-Furnished Traffic Materials: Measurement and payment for tax on
City-furnished material will be on a lump sum basis. The estimated amount of tax
will be listed in the contract documents and final payment will be adjusted based on
the final value of the City-furnished material.

Remove Signal Pole Footing and Remove Controller Cabinet Footing:
Measurement will be per actual number of signal pole or controller cabinet footings
removed. Payment will be at the contract unit price per each and shall be full
compensation for all labor, equipment, and incidentals.

Salvage Signal Equipment: Measurement and payment for salvaging traffic signal
equipment will be on a lump sum basis. Payment will be full compensation for all
labor, equipment, and incidentals.

Electrical Grounding and Bonding: No field measurement will be made. The cost
of furnishing and installing conduits for grounding will be incidental to the cost of
footing, power feed equipment, junction box, or controller cabinet to be grounded.

Electrical Conduit: The plan shown quantity of each type and size specified will
be the measured quantity unless changes are ordered by the Engineer. Conduit of
each type and size specified will be paid for at the contract unit price per foot.
Payment will be full compensation for required materials, labor, equipment, and
incidentals.

Tie to Existing Conduit, Signal Footing, or Junction Box: Measurement will be
by actual count of the various types of connections made. Payment for this item will
be at the contract unit price per each. Payment will be full compensation for
required materials, labor, equipment, and incidentals.

Junction Boxes: Measurement will be by actual count of the various types and
sizes of junction boxes furnished and installed. Payment for this item will be at the
contract unit price per each. Payment will be full compensation for required
materials, labor, equipment, and incidentals.

Concrete Footings: Concrete footings of the various diameters will be measured
to the nearest vertical foot furnished and installed. Payment for concrete footings of
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the various diameters will be at their respective contract unit prices per foot.
Payment will be full compensation for all materials, labor, and incidentals
necessary to furnish and install the footings.

. Controller Cabinet Footing: Measurement will be by the actual count of controller
cabinet footings furnished and installed for each type and size specified. Controller
cabinet footings will be paid for at the contract price per each. Payment will be full
compensation for all required materials, labor, and incidentals to furnish and install
the controller cabinet footings including the ground rod, 3/4 PVC conduit, and
anchors

J. Anchor Bolts: Measurement will be by actual count of anchor bolts furnished and
installed in each footing. Cost for anchor bolts will be at the contract unit price per
each. No measurement or payment will be made if the anchor bolts are furnished
by the City and the cost to install the anchor bolts will be considered incidental to
the concrete footings.

K. Electrical Power Cable: The plan shown quantity of each type, number of
conductors, and size specified will be the method of measurement unless changes
are ordered by the Engineer. Electrical power cable of each type, number of
conductors, and size specified will be paid for at the contract unit price per foot.
Payment will be full compensation for required materials, labor, equipment, and
incidentals.

L. Traffic Signal Control Cable: The plan shown quantity of each type, number of
conductors, and size specified will be the method of measurement unless changes
are ordered by the Engineer. Traffic signal control cable of each type, number of
conductors, and size specified will be paid for at the contract unit price per foot.
Payment will be full compensation for required materials, labor, equipment, and
incidentals.

M. Power Feed Equipment: Measurement will be by actual count of the type of
power feed locations furnished and installed. Payment for this item will be at the
contract unit price per each. Payment will be full compensation for furnishing and
installing power feed equipment including meter panel and base, circuit breakers,
fuses, contactor, manual on/off switch, power cables and conduit between the
transformer and meter pedestal, and other materials and fixtures required. Any
fees charged by the power company associated with the power feed hookup will be
the responsibility of the City.

N. Install Signal Poles: Measurement will be by actual count of the various types and
sizes installed. Payment for installing City-furnished signal poles of the various
types will be at the contract unit price per each. Payment will be full compensation
for required labor, equipment, and incidentals.

0. Install Signal Heads: Measurement will be by actual count of the various types
and sizes of City-furnished signal heads installed. Payment for this item for the
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various sizes will be at the contract unit price per each. Payment will be full
compensation for installing and wiring signal heads including City-furnished
mounting hardware, brackets, and back plates.

Install Controller Cabinet: Measurement will be by actual number of City-
furnished controller cabinets installed. Payment for installing City-furnished
controller cabinets will be at the contract unit price per each. Payment will be full
compensation for required labor, equipment, and incidentals.

Install Traffic Signal Controller and Cabinet Wiring: No field measurement will
be made. Costs for installing the City-furnished traffic signal controller, cabinet
components, and all cabinet wiring will be included in the contract unit price for the
installation of the controller cabinet.

Install Battery Backup System: Measurement will be actual count of battery
backup systems installed. Payment for this item will be at the contract unit price per
each. Payment will be full compensation for required materials, labor, equipment,
and incidentals.

Preformed Detector Loops: Measurement will be actual count of preformed
detector furnished and installed at traffic signals or permanent traffic counter
locations. Payment for this item will be at the contract unit price per each. Payment
will be full compensation for required materials, labor, equipment, and incidentals.

Sawed-in Detector Loops: Measurement will be actual count of sawed-in detector
loops furnished and installed. Payment for this item will be at the contract unit price
per each. Payment will be full compensation for required labor, material,
equipment, and incidentals.

Traffic Counter Surface Utility Box: Measurement will be actual count of traffic
counter surface utility boxes furnished and installed. Payment for this item will be at
the contract unit price per each. Payment will be full compensation for required
materials, labor, equipment, and incidentals. Materials include the box, terminal
strip, 8-foot-long by 2-inch-square telspar post, and delineators. Payment also
includes costs for wiring the loops into the box.

Install Pedestrian Push Buttons: Measurement will be by the actual count of
City-furnished pedestrian push buttons installed based on their respective
installation type. Payment for this item will be at the contract unit price per each.
Payment will be full compensation for all materials, labor, equipment, and
incidentals..

Pedestrian Crossing Sign and Pedestrian Push Button Pole: Measurement will
be by the actual count of pedestrian signs and push button poles(telspar posts)
installed. Payment for these items will be at the contract unit price per each.
Payment will be full compensation for all materials, labor, equipment, and
incidentals.
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X. Emergency Vehicle Preemption (EVP) Unit-Measurement will be per each type
of EVP detector head and EVP controller unit. Measurement for EVP cable and
confirmation light cable will be measured to the nearest foot. Payment for EVP
detector heads and controller units will be at the contract unit price per each.
Payment for EVP cable and confirmation light cable will be at the contract price per
foot. Payment will be full compensation for all materials, labor, equipment and
incidentals. The confirmation socket and bulb are considered incidental to the
detector heads.
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