Section G: WEIGH-IN-MOTION (WIM) SYSTEM
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1. SECTION G - ESTIMATE OF QUANTITIES

Bid Item ltem Quantity Unit

Number
009E3500 Weigh-In-Motion System 1 Each
110EQ100 Remove Cencrete Footing(s) Lump Sum LS
110E1100 Remove Concrete Pavement 22.0 Sag¥d
110E1520 Remove Signal Equipment Lump Sum LS
635E5302 Type 2 Electrical Junction Box 5 Each
635E5303 Type 3 Electrical Junction Box 4 Each
635E5410 Controller Cabinet 1 Each
635E7510 Remove and Reset Signal Pole 3 Each
635E8110 1" Rigid Conduit, Schedule 40 194 Ft
635E8120 2" Rigid Conduit, Schedule 40 617 Ft
635E8130 3" Rigid Conduit, Schedule 40 144 Ft
635E8220 2" Rigid Conduit, Schedule 80 102 Ft
635E8230 3" Rigid Conduit, Schedule 80 56 Ft
635E9402 2/C #12 AWG Copper Tray Cable, K2 55 Ft
635E9502 2/C #14 AWG Copper Tray Cable, K2 271 Ft

2. PROJECT OVERVIEW

This section outlines the basic items of work and equipment to be furnished
by the Contractor under this contract. This summary is provided to familiarize
the prospective bidder with the basic scope of the project. All labor,
scheduling, general supervision and equipment necessary for installation is to
be supplied by the Contractor.

2.1. SITE DESCRIPTION

The Weigh-in-Motion System consists of:

e« one weigh-in-motion scale, an Overheight Detector, and an
overhead Automatic Vehicle Identification (AVI) antenna for reading
truck transponders installed in the southbound lanes

¢ two weigh-in-motion scales installed in the northbound lanes

on 1-29 Northeast of Sisseton and north of the Sisseton Port of Entry. The
existing WIM instrumentation will be removed to permit replacement of
aggregate base and concrete pavement. The new Weigh-in-Motion System,
which will be composed of new and reused components, will be installed in
new concrete pavement.

The reinstalled system and associated equipment shall interface directly with
existing Port of Entry equipment. Full documentation, equipment installation,
and testing shall be provided.

2.2. WIM SYSTEM VENDOR

The Contractor shall contract with the vendor that originally supplied the
existing weigh-in-motion system to supply the components and technical
assistance required to construct the Weigh-in-Motion System in accordance
with the plans and specifications:

International Road Dynamics (IRD)

702 43rd Street East

Saskatoon, SK Canada S7K3T9

Phone (306) 653-6600 Fax (306) 242-5599

Locations of IRD-supplied equipment are shown in the plans. IRD shall
provide technical instructions and assistance during installation. All equipment
and materials shown as supplied or installed by IRD shall be supplied,
installed, and paid for under this contract except where indicated otherwise.

All costs associated with the vendor contract, including equipment and

technical assistance costs, shall be incidental to the various bid items
indicated in the plans.

2.3. SCOPE OF WORK

The Contractor shall remove and reset equipment approximately as follows:

e Three lanes of (WIM) Single Load Cell Scales

Two signal poles for Overheight Detector System

One Overheight Detector System

One signal pole for AVI System

One AVI Reader

One AVI Antenna

One AVI cabinet

Camera, illuminator and power pack hardware

One type 334 WIM Cabinet

WIM electronics and other electronic equipment

Fiber optic cable from WIM Cabinet to existing junction box
Electrical copper wiring from WIM Cabinet to existing junction box

IRD-supplied equipment under this contract is approximately as follows:

e Two lanes of WIM Single Load Cell frames (two frames per lane, four
frames total)

Three Piezoelectric Axle Sensors

AVI Cable

Eight preformed inductive loops

All fiber optic cable from WIM Cabinet to WIM system

SDDOT will supply the following equipment (which IRD has provided to
SDDOT under warranty of the existing WIM system, with an estimated value
of $196,120) to the Contractor for installation:

e Three lanes of WIM Single Load Cell scale platforms (two platforms per
lane, six platforms total)

¢ One lane of WIM Single Load Cell frames (2 frames per lane, two frames
total)
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2.4. DESIGN/MANUFACTURE

All equipment furnished under this contract, including any equipment
purchased from other manufacturers, shall be new and of the latest design
currently in production. Used equipment or discontinued models shall not be
accepted.

2.5. DELIVERY

The Contractor shall coordinate equipment delivery dates and notify the
SDDOT Project Engineer 30 days prior to equipment delivery. The Contractor
shall supply four (4) sets of system schematic drawings for review and
approval at least 30 days prior to equipment delivery.

2.6. INSTALLATION

The Contractor shall coordinate equipment installation dates and notify the
SDDOT Project Engineer 30 days prior to installation. The installation of all
equipment shall be the responsibility of the Contractor, and shall integrate
directly with the existing Port of Entry equipment. The Contractor shall install
all material furnished by IRD and the equipment removed for reset in
accordance to IRD specifications and installation instructions. SDDOT
personnel must be present to observe and inspect the installation. The
Contractor shall coordinate with the manufacturer to correct any defective
equipment or other technical problems. If unforeseen technical problems
develop with this installation, the Contractor shall provide all engineering and
manufacturer’s technical assistance needed for proper installation.

2.7. STORAGE

Contractor may use an area designated by the Project Engineer within the
Sisseton Port of Entry to store new and reused components of the Weigh-in-
Motion System. Any components stored there shall be the responsibility of the
Contractor and will not be monitored by Port of Entry personnel.

2.8. RISK OF DESTRUCTION OR DAMAGE

The Contractor shall be responsible for any destruction or damage to existing
pole footings shown on plans and to equipment purchased or provided by
SDDOT under this contract until the equipment has been installed as
specified, inspected, and accepted by SDDOT.

2.9. INCIDENTAL WORK

Incidental work includes, but is not limited to, the restoration of all disturbed
areas to the satisfaction of the Engineer. Contractor shall pull all wiring and
terminate all connections. Contractor shall coordinate all material deliveries
with IRD. All costs for this incidental work shall be incidental to the contract
unit price for “Weigh-In-Motion System”.




3. INFORMATION TO BE SUBMITTED

3.1. ITEMS TO BE SUBMITTED

Upon being awarded the project, the Contractor shall submit the following
information to the SDDOT Office of Research:

e A technical description, system block diagram, equipment
specifications, and an equipment list with model numbers and options
of all equipment proposed to be furnished, including any equipment
purchased from other manufacturers.

e A method by which replacement parts may be obtained. The WIM
vendor must stock system replacement parts for a minimum of ten
(10) years from which SDDOT may order.

e A warranty description, including the procedure and authorized
warranty service station(s) used to obtain warranty service. The
Contractor shall warrant all equipment supplied, including equipment
from other manufacturers, against defective materials and
workmanship. The minimum warranty shall be as follows:

“During the first 120 days following Installation Acceptance by
SDDOT, all repairs, including factory labor and materials necessary
to correct any failures shall be made at the Contractor's sole cost.
During the following 240 days, the warranty shall be limited to the
replacement of any materials including shipping charges. Any labor
costs during the 240-day period will be the responsibility of SDDOT.
SDDOT, at its discretion, may require that complete replacement
modules be supplied.”

If the Contractor's normal warranty exceeds the warranty terms specified in

this section, the Contractor shall provide a copy of the warranty in his bid
proposal.

3.2. AS-BUILT ITEMS TO BE SUBMITTED

If any elements of the Weigh-in-Motion System are constructed differently
from what is stated in the plans, the Contractor shall supply as-built plans to
IRD to draft onto existing drawings for future reference. The final as-built
plans shall be furnished to the SDDOT Office of Research. The as-built plans
shall include conduit layouts, wiring diagrams, or other drawings depicting the
changes from the original plans.

4. REMOVAL OF EXISTING COMPONENTS

The Contractor shall remove existing WIM system components prior to
replacement of aggregate base and concrete pavement.

4.1. REMOVE CONCRETE FOOTING

The Contractor shall remove the existing concrete footings for the WIM
Cabinet and the existing WIM scale vaults. All work associated with removing
the concrete footing and scale vaults shall be incidental to the contract unit
price per Lump Sum for “Remove Concrete Footing”.

REMOVE CONCRETE FOOTING

Station Description

395+97.0-52'L NB Scale Vault

395+95.0-58'R SB Scale Vault

395+94.8 - 83'R WIM Cabinet Base

4.2. REMOVE SIGNAL EQUIPMENT

The Contractor shall disconnect all electrical and fiber optic cabling prior to
removal of any equipment. Weigh-In Motion equipment indicated on the
Existing Removal Layouts shall be removed for reset. The list of signal
equipment items to be removed for reset shall include, but is not limited to,
WIM Scales, WIM Cabinet, Overheight Detectors, AVl Antenna, AVI Cabinet,
Camera, llluminator, Illluminator Cabinet, Fiber Optic Cable, and Electrical
Copper Wire. The Fiber Optic Cable and Electrical Copper Wire shall be
disconnected at the WIM Cabinet and pulled back to the junction boxes
shown on the Existing Removal Layouts. The WIM equipment shall be stored
at a safe location to protect equipment prior to resetting.

Contractor shall provide the six removed WIM Scale platforms to IRD without
charge, in exchange for the six platforms IRD supplied to SDDOT under
warranty of the existing WIM system.

The Contractor shall remove all existing conduit shown on the Existing
Removal Layouts.

All costs to remove the existing conduit and to remove the WIM equipment for
reset, disconnect all wiring, pull the existing fiber optic cables and electrical
copper wires, and store the equipment prior to reset shall be incidental to the
contract lump sum price for “Remove Signal Equipment”.
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4.3. REMOVE SIGNAL POLES

The Contractor shall remove the existing signal poles shown in the plans.
After the poles have been removed for reset they shall be stored at a safe
location to protect equipment prior to resetting. The storage location shall be
approved by the Project Engineer prior to removal of poles.

All work involved in removing, storing, and resetting of the existing poles shall
be incidental to the contract unit price for “Remove and Reset Signal Poles”.

4.4. REMOVE NEW CONCRETE PAVEMENT

The Contractor shall remove sections of the new mainline paving section in
the southbound driving lane and both northbound lanes to permit the
installation of WIM Scales. The concrete shall be sawcut the full depth of
paving and shall be incidental to the contract unit price per Square Yard for
“Remove Concrete Pavement”.

The 300-foot section containing the WIM shall be blanket ground to meet
ASTM E1318 smoothness specifications for weigh-in-motion sites before
cutting out the pavement to install the WIM vaults for the single load cell
scales.




5. SENSOR INSTALLATION
The Contractor shall install sensors for detecting vehicle overheight, vehicle

presence, vehicle identification, vehicle speed, axle spacing, axle count, and
axle weight.

5.1. INSTALL WIM SCALES

Contractor shall reset the IRD Weigh-In-Motion (WIM) Scales at
approximately Station 395+95 SBL 1-29, Station 395+97 NBL 1-29 in
accordance with IRD Single Load Cell Scale installation instructions and
drawings. Contractor shall supply and install scale vaults including rebar,
concrete, and conduit. The concrete used for the WIM Scale shall be Class
M6 concrete per section 462.3 of the Standard Specifications. Contractor
shall submit mix design to IRD and SDDOT for approval prior to construction.
Contractor shall remove and reset the existing Precast Concrete Headwalls
required for scale drain pipes.

In each lane, the WIM scale shall be constructed of two independent weighing
platforms placed side-by-side across the lane. Each platform shall incorporate
load transfer torque tubes to transfer all loading on the weighing surface to
the single load cell so scale accuracy is not affected by the location of the
truck’s tires on the platform.

The WIM system shall conform to ASTM E1318 “Standard Specification for
Highway Weigh-in-Motion (WIM) System with User Requirements and Test
Method” accuracy requirements for a Type Ill system in all lanes.

Each load cell shall be serviceable and removable from the scale module
without the need to remove the scale mechanism. The load cell removal shall
require only one person with normal tools and shall be accomplished within
30 minutes.

Each scale module shall incorporate two offscale detectors at the outside
edges of the weighing surface. The offscale detectors shall be integrated into
the scale assembly to sense any vehicle missing the weighing surface of the
scale. The offscale detectors shall be field replaceable.

The WIM scale shall be weather sealed and water tight. There shall be no
intrusion of water, ice, snow, salt, debris, dirt, moisture, or sand into the load
cell, the load cell wiring compartment, the weighing mechanism, or the entire
WIM scale in general.

The WIM scale and frame shall be grounded with ground rods. The load cell
and its signal processing electronic components and modules shall be
protected against lightning.

Costs of all work including materials, equipment to furnish and install scale
vaults, install scales, remove and reset existing Precast Concrete Headwalls,
and install drainage systems as detailed in the plans shall be incidental to
contract unit price for “Weigh-In-Motion System”.
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5.2. INSTALL LOOP DETECTORS

Contractor shall install IRD-supplied preformed loops at all locations specified
in the plans (Refer to Sheet G19 of G24 of the plans, “Section A-A: Loop
Detail) and in accordance with IRD installation instructions. Contractor shall
coordinate with the paving Contractor to place loops prior to paving.

An IRD representative shall direct installation of loops. The wiring from each
lane’s instrumentation shall exit the pavement through conduit to a pull box in
the nearest shoulder’'s inslope. Pavement sensor locations shall be
determined and all the conduit and pull boxes for sensor cabling shall be
installed. The wiring shall then be pulled through conduit from the pull boxes
to the cabinet.

All costs to install the loops, pull wire, terminate all connections, and

coordinate with paving Contractor shall be incidental to the contract unit price
for “Weigh-In-Motion System”.

5.3. INSTALL PIEZOELECTRIC SENSORS

Contractor shall install IRD-supplied piezoelectric sensors at all locations
specified in sheet G13 of G24 of the plans and in accordance with IRD
installation instructions. An IRD representative shall direct installation of
sensors. Contractor shall sawcut the sensors as detailed in the plans and
seal all sensors with sealant supplied by IRD.

All costs to sawcut and install the piezoelectric sensors, pull wire, and
terminate all connections shall be incidental to the contract unit price for
“Weigh-In-Motion System”.
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5.5. RESET SIGNAL POLES

The Contractor shall reset the existing signal poles on the existing footings as
shown in the plans.

PEDESTAL SIGNAL POLE

Station Pole | Quantity (Each)
395+90.95-21.0'R w1 1
395+90.95 - 83.5'R W2 1

Total 2

SIGNAL POLE WITH 30' MAST ARM

Station Pole | Quantity (Each)
396+16.6 - 83.5'R W3 1
Total 1

Station and offset shown are for reset locations.
Offsets are to edge of poles.

All costs of work involved in removing, storing, and resetting of the existing

poles shall be incidental to the contract unit price for “Remove and Reset
Signal Poles”.

5.6. RESET OVERHEIGHT DETECTOR

Contractor shall reset the Overheight Detector system at the Advanced WIM
location. Contractor shall furnish, install, and terminate all electrical wiring in
accordance with plans to run power from the junction box to the Overheight
Detector System.

The detector shall use pulsed infrared light emitting diodes to reduce the
effect of ambient light. The detector and light source shall be pole mounted,
one on each side of the roadway. The height of the system shall be installed
at 14’-1” and be adjustable plus or minus one foot.

Cables shall enter at the bottom of the support pole. All cables shall exit near
the top of the pole through a stress relief connector attached to the pole and
flex conduit to the overheight sensor. The flexible conduit shall be long
enough to allow the adjustment of the Overheight Detector plus or minus one
foot from the installation height of 14’-1".

All costs to furnish electrical wiring, reset Overheight Detector system, pull all
wiring, and terminate all connections shall be incidental to the contract unit
price for “Weigh-In-Motion System”.




5.7. RESET AUTOMATIC VEHICLE IDENTIFICATION (AVI) HARDWARE

The Contractor shall reset the Automatic Vehicle Identification antenna at the
Advance WIM location, on the non-rotating mast arm pole W3. Automatic
Vehicle Identification antenna shall be aimed by the Contractor using IRD-
supplied alignment tool.

Contractor shall reset the Automatic Vehicle Information cabinet for the
Advance WIM scale and terminate all connections. Cabinets and antennas
shall be installed on the Automatic Vehicle Identification pole. Contractor shall
furnish, install, and terminate all electrical wiring in accordance with plans to
run power from the junction box to the AVI Antenna.

The AVI reader shall be able to read and write to transponders at vehicles at
operating speeds up to 80 mph and correctly report the transponder ID to the
preclearance system with an accuracy of 99.95%.

The AVI reader and antenna shall meet the environmental specifications
listed for the WIM system.

All costs to reset the Automatic Vehicle Identification antenna, Automatic
Vehicle Identification cabinet, furnish electrical wiring, and wire the system
and terminate all connections shall be incidental to the contract unit price for
“Weigh-In-Motion System”.

5.8. RESET CAMERA

Contractor shall reset camera equipment including camera housing, infrared
illuminator, power pack, and brackets/cabling on the Automatic Vehicle
Identification pole W3. Contractor shall furnish, install, and terminate all
electrical wiring in accordance with plans to run power from the junction box
to the camera equipment.

All costs to furnish electrical wiring, reset all camera equipment, pull all wiring,
and terminate all connections shall be incidental to the contract unit price for
“Weigh-In-Motion System”.

6. ELECTRONIC EQUIPMENT

6.1. WEIGH-IN-MOTION (WIM) CABINET

The WIM electronics cabinet shall be placed near the ROW line on the west
side of southbound 1-29 as necessary to interface with the existing system.
Contractor shall supply and install base for cabinet including concrete footing,
rebar and j-bolts, and shall reset the existing type "334" WIM cabinet onto
base. The cabinet pedestal shall be concrete with adequate dimensions to
support the supplied cabinet. The base of the cabinet shall stand between
one and two feet above the ground. Note requirement for additional conduit
stubs in site layout drawings and systems specifications.

CONTROLLER CABINET

Station Location Quantity (Each)
395+95.0-85'R Advance WIM 1
Total 1

Contractor shall install IRD-supplied iISINC WIM electronics in the controller
cabinet. Contractor shall terminate all sensor cables at the cabinet.

Connections to all sensors and ancillary equipment must be conveniently
located on the system front panel. The system shall provide a minimum of
25W power supply with 12VDC battery backup for extended operation up to
30 days.

All wiring in the cabinet shall use copper conductors (aluminum conductors
are not acceptable) and shall be sized in accordance with the applicable
sections of the current edition of the National Electrical Code and Section 10
of NEMA Standards Publication TS-1, latest revision. All cabinet wiring shall
be neat and firm. All assemblies and panels shall be easily accessible for
maintenance purposes. Live or hot parts of any electrical equipment inside
the cabinet shall be suitably covered with Plexiglas and a warning label to
prevent electrical shock.

An incandescent light fixture and lamp shall be mounted at the top front on
the inside of the cabinet to provide illumination of the entire cabinet interior.
The light fixture and lamp shall not interfere with the installation and removal
of equipment from the cabinet. It shall be possible to easily remove and
replace the lamp without interference. The lamp shall be energized by a 2-
position toggle switch located on the Auxiliary Switch Panel and labeled
"CABINET LAMP POWER".

A 120 volt, 60 Hz utility outlet shall be provided in the cabinet. This outlet shall
be used to facilitate service and testing and is not intended to provide power
to equipment resident to the cabinet.

The Contractor shall supply power to WIM cabinet location, furnish and install
all power cabling, roadside junction boxes, conduit, conduit fittings, and
apparatus, power conductors, and connection of power conductors to
controller cabinet necessary to provide a 240/120 VAC split phase 30
Amp/leg service. This service must maintain 104 VAC for a 33 Amp surge per
leg.

Costs of all work including materials, equipment to furnish cabinet base and
reset cabinet and WIM electronics shall be incidental to contract unit price for
“Controller Cabinet”.
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6.2. ELECTRONICS

Signal processing electronics shall be located next to the WIM scales in a
roadside cabinet. These electronics will be responsible for retrieving vehicle
data and communicating it to the station computer in the scale building for
further processing.

The electronics shall include interfaces for the following components:

Weigh in motion scales
Axle sensors

Loops

Offscale detectors
Overheight Detectors
AVI Reader and Writer

The WIM system electronics must provide a facility for viewing vehicle
records and sensor diagnostics directly, without ancillary equipment. The
system must be of a modular design to aid in system maintenance,
troubleshooting and in-field servicing. The system must be of a durable,
industrial design and construction and must enable continuous operation with
automated startup in the event of a power outage.

6.3. COMMUNICATIONS

The system electronics must support the following technologies:

Ethernet network interface

Two RS-232 interfaces, one for external communications, one for local
Local user interface for system configuration and fault diagnosis
Wireless connection capabilities for configuration and maintenance
Remote administration via Telnet, PPP

Remote file download via FTP

6.4 ENVIRONMENTAL

The system electronics shall be designed to operate reliably in a temperature
range of -40 °C to 70 °C / -40 °F to 158 °F. If necessary, temperature control
devices shall be installed in the cabinet to maintain the WIM system at
allowable operating temperatures.




6.5. CIRCUIT PROTECTION

Contractor shall provide protection against lightning, electrostatic discharge,
and other transient high voltage surges as listed below. The surge protection
equipment shall meet all applicable surge test requirements of latest IEEE
Test Standards, and shall operate under the specified environment
conditions.

A. AC LINE PROTECTOR

An AC Line Protector Unit shall be provided for the 120 volts, 60 Hz power
source. The Protector Unit shall include a thermal circuit breaker, and
EMI/RFI noise suppression for diverting and clamping high voltage surges to
limit the maximum voltage reaching the sensitive electronic equipment during
a transient pulse. The unit shall be approved by Underwriter Laboratories
(UL).

The AC Line Protector shall provide protection against transients that may
enter electronic equipment through Line to Neutral paths (Differential Mode)
or through Line or Neutral to Ground paths (Common Mode).

The AC Line Protector shall be contained in a single enclosure with
appropriate terminations for interconnecting cables to those assemblies
requiring 120 volts, 60 Hz protected power.

B. DATA LINE PROTECTOR

A Data Line Protector Unit shall be provided at the Field Station telephone
line termination and shall protect the electronic equipment from the hazardous
and damaging effects of over-voltage transients induced on the data line
(telephone line). The unit shall have a protection clamping time of less than
10 nanoseconds and a maximum clamping voltage of 150 volts peak, and
shall protect in both the Common Mode and Differential Mode.

The Data Line Protector shall be contained in a single enclosure with
appropriate terminations for interconnecting cables to the telephone line and
Automatic-Answer Modem, and provisions for connecting a minimum No. 6
AWG copper ground wire to equipment ground.

C. DETECTOR AMPLIFIER INPUT PROTECTOR

If applicable, Detector Amplifier Input Protector circuitry shall be provided at
the input of each Loop Detector Amplifier unit to electrically isolate the loop
from the detector amplifier circuitry and protect the circuitry from lightning and
other electrical surges.

D. GROUNDING

All bonding and grounding shall be in accordance with the National Electrical
Code and with the manufacturers' instructions. In addition, one ground rod
shall be placed at the foundation pad. The ground rod shall be 3/4 inch
diameter by 8 feet long. Connection of ground rods shall be with No. 1/0 AWG
copper wire bonded to the control cabinet.

6.6. CONDUIT INSTALLATION

The Contractor shall supply and install all cabling, conduit, conduit fittings,
junction boxes and apparatus necessary for cabling from:

e Advance WIM/AVI site to existing junction boxes shown on plan sheets.

e AVI antennas to the WIM cabinet at the advance WIM/AVI site.

« All loops, overheight poles, and piezoelectric sensors from the Advance
WIM location to the WIM cabinet.

The conduit shall be buried at a minimum depth of 4 feet beneath the
roadway surface and a minimum of 3 feet under all other areas within the
ROW such that it will not be damaged.

Contractor shall use rigid, schedule 80 conduit under all roadways and all
conduit under roads shall be bored. The following table lists approximate
locations shall be bored under existing roadway.

BORING LOCATIONS

Station to Station Crossing Length (Ft)
395+91.0-80.5'R 395+91.0-24.0'R I-29 SB 56
396+27.6 - 85.0'R 396+27.6 - 23.0'R I-29 SB 62

Total 118

Trenching shall include all sand bedding, backfilling, refurbishing, compacting
and removal of all excavated materials as required. Boring, if necessary shall
be done in accordance with SDDOT's standard specification. All costs
associated with boring and trenching shall be incidental to the contract unit
price per foot of “2" Rigid Conduit, Schedule 80".

The Contractor shall leave pull ropes for cables in all spare conduits.

All cost to furnish and install conduit and all conduit fittings shall be incidental
to the contract unit price per linear foot for “1" Rigid Conduit, Schedule 407,
“2" Rigid Conduit, Schedule 40", “3" Rigid Conduit, Schedule 40", "2" Rigid
Conduit, Schedule 80", and “3" Rigid Conduit, Schedule 80”. All costs to bore
under existing roadways shall be incidental to the contract unit price per linear
foot for “2" Rigid Conduit, Schedule 80" and “3" Rigid Conduit, Schedule 80".
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6.7. PULLBOXES/JUNCTION BOXES

Contractor shall furnish and install all pullboxes/junction boxes as necessary
for cabling. Pullboxes/Junction boxes shall be Type 2 for all fiber optic wiring
and be spaced no further than 200’ apart. Type 3 Junction boxes shall be
used for all electrical wiring and be spaced no further than 500’ apart.
Junction boxes shall be placed at all 90° bends.

Cabling and splices shall be high quality and waterproof. The pull boxes shall
be strategically located such that they are high on the inslope near the
shoulder’'s edge and easily accessible. If cable splices are necessary, they
shall be located in the pull boxes and meet SDDOT specifications.

All cost to furnish and install pullboxes/junction boxes shall be incidental to

the contract unit price of “Type 2 Electrical Junction Box” and “Type 3
Electrical Junction Box”. See standard plate 635.65.

6.8. ELECTRICAL SERVICE

Contractor shall furnish and install all materials to provide working electrical
service as shown on plan sheets. All cost to furnish and install all materials
needed to provide working electrical services shall be incidental to the
contract bid items for Electrical Junction Box, Rigid Conduit, and Copper
Wire.




7. SYSTEM ACCEPTANCE

The testing procedures to demonstrate compliance with the contract
requirements must be carried out jointly by the Contractor, IRD, and SDDOT
personnel at the site.

Acceptance of the system shall consist of two parts. The first part follows
installation, calibration, and testing and is termed ‘Installation Acceptance'.
The second part follows a successful 30-day performance period and is
termed 'Final Acceptance'.

7.1. INSTALLATION ACCEPTANCE

The Contractor shall test the system, as specified in Subsections A, B, C and
D to SDDOT's satisfaction.

A. WEIGHT TESTING

The accuracy of the system is dependent on the pavement’'s smoothness and
must be within £6% 95% of the time for gross weights, within £10% 95% of
the time for groups of axles, and within +15% 95% of the time for individual
axles. This accuracy shall be determined by comparing the WIM readings
with the static weight of a 5-axle tractor-semitrailer with gross weight between
75,000 and 80,000 pounds. The tandem axles on the tractor and trailer shall
not be spaced more than 55" apart. This vehicle shall use air-ride suspension
and carry a non-shifting load. The static weight shall be recorded at a certified
static scale and the driver shall produce the weigh ticket to the Project
Engineer.

The test with this vehicle shall consist of a minimum of 10 runs over the
scales in each lane within the normal range of highway speeds at the site,
made after the last calibration of the system and after the last hardware and
software changes, if any are needed.

The Contractor shall secure and pay for any and all test trucks used in testing
the system. The Contractor shall be responsible for any traffic control that
may be needed during the testing of the system. All costs related to the
testing of the system shall be included in the contract unit price for the
“Weigh-In-Motion System”.

B. AXLE SPACING TESTING

The test for axle spacing accuracy shall be conducted concurrently with Axle
Weight Testing, using the 5-axle tractor-semitrailer test truck. The spacing
between axles recorded by the WIM equipment shall be within +6 inches of
spacings measured manually by tape measure for axle spacings less than or
equal to 10 feet and within £5% for axle spacings greater than 10 feet, 95% of
the time.

C. VEHICLE CLASSIFICATION TESTING

The system must properly classify a minimum of 90% of all vehicles and 95%
of all 5-axle tractor-semitrailers The test which SDDOT may conduct at the
site shall be to visually classify vehicles to verify proper classification.

D. VEHICLE SPEED TESTING
The speed recorded by the system may be checked by SDDOT to verify that

95% of the vehicle speeds collected are within +2 mph of their actual speed
determined by a properly calibrated speed detector.

7.2. Upon FINAL ACCEPTANCE

INSTALLATION ACCEPTANCE and after verbal notification by IRD to the
SDDOT Project Engineer the system shall undergo a 30-day performance
period constituting 30 consecutive days in which no remedial action or
interpretation is required by the Contractor, IRD, or SDDOT personnel to view
or obtain data and tables that are being accumulated.

Upon completion of 30 consecutive days of successful operation, beginning
with the start of the most recent 30-day test period, the system will be
considered accepted. SDDOT reserves the option to check the performance
of the system at any time during the life of this contract following testing
procedures outlined in Section 7.1. Major malfunctions will be taken into
consideration of acceptance or rejection of the system.

8. MEASUREMENT AND PAYMENT

8.1. METHOD OF MEASUREMENT

Measurement for the WIM will not be made. The quantity shown in the plans
will be the quantity used for payment.

8.2. BASIS OF PAYMENT

Payment to the Contractor for the WIM System portion of the contract shall be
as follows:

A. The first partial payment will be 70% of the contract lump sum unit
price for “Weigh-In-Motion System”. The first partial payment will be made
upon Installation Acceptance as defined in Section 7.1.

B. The final payment will be 30% of the contract lump sum unit price for
“Weigh-In-Motion System”. Final payment will be made upon Final
Acceptance as defined in Section 7.2.

Payment will be full compensation for labor, equipment, tools, materials, and
all other items of work required to furnish, install, and test the WIM System.
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2 3
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SISSETON WEIGH SCALE
Pullbox - P Pullbox - R 200 1
WIM Location
WIM Cabinet Pullbox - R 10 20
WIM Cabinet Pullbox - S 12 15 45 1
Pullbox - R Loop 1 23
Pullbox - R O/H Pole 10
Pullbox - R WIM Scale SB 29
Pullbox - R Piezo 1 23
Pullbox - R Loop 2 27
Pullbox - R AVI 2 Pole 23
Pullbox - R Pullbox - W 33 1
Pullbox - S Pullbox - T 22 64 1
Pullbox - S AVI 2 Pole/Cabinet 23 40 50
Pullbox - T O/H Pole/Detector 2 28
Pullbox - T Pullbox - U 62 84 1
Pullbox - W Pullbox - X 56
Pullbox - X Pullbox - Y 33
Pullbox - Y Loop 3 16
Pullbox - Y Piezo 2 18
Pullbox - Y Piezo 3 24
Pullbox - Y Loop 4 25
Pullbox - Y Pullbox - Z 58 1
Pullbox - Z Loop 8 10
Pullbox - Z Loop 6 9
Pullbox - Z WIM Scale NB 11
Pullbox - Z Loop 5 9
Pullbox - Z Loop 7 10
Electrical
Pullbox - Q Pullbox - G 300 1
Pullbox - G Equipment Pedistal 15
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GENERAL NOTES:

ALL CONNECTIONS BETWEEN SENSORS AND LEAD CABLES ARE DONE IN PULL BOX
AND ARE SOLDERED THEN SEALED FOR WATERPROOFING. NUMBER AND PLACEMENT
OF PULL BOXES NOT SHOWN.

POWER CABLES MUST BE RUN IN SEPARATE CONDUITS/PULLBOXES FROM SIGNAL
CABLES.

SENSOR SPACING SHOWN IS TYPICAL SPACING REQUIREMENT, ACTUAL SENSOR SPACING
MAY BE ALTERED TO SUIT SITE CONDITIONS BY THE IRD FIELD REPRESENTATIVE.

ROAD SURFACE MUST MEET IRD SPECIFICATIONS FOR PAVEMENT CONDITIONS TO
ACHIEVE OPTIMAL SYSTEM PERFORMANCE.

CABLES MUST BE PROTECTED BY PVC SLEEVES WHERE THEY CROSS PAVEMENT
JOINTS /CRACKS.

PIEZO SENSORS MUST BE A MINIMUM OF 6" [1.83m] AWAY FROM CRACKS, JOINTS OR
SAWCUTS WHEN POSSIBLE.

ADDITIONAL DRAINAGE MAY BE REQUIRED DEPENDING ON SLOPE OF ROADWAY.
TEMPERATURE SENSOR MUST BE INSTALLED AS SHOWN IN DRAWING.

IRD RECOMMENDS THAT PULL BOXES BE NO FURTHER THAN 200’ [61m] APART.
IRD RECOMMENDS THE MINIMUM SIZE FOR PULL BOXES IS 18" [45.7cm] X 18"
[45.7cm] X 12 [30.5cm].
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DRAWING NOT TO SCALE.
ALL STATIONING SHOWN IS FOR [-29.
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P — PIEZOELECTRIC SENSOR
O/H — OVERHEIGHT DETECTOR/EMITTER
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S — SINGLE LOAD CELL SCALE
OCS — OPEN/CLOSED SIGN
E — ROADSIDE ENCLOSURE
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POWER CONDUIT
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SIGNAL CONDUITS:

All conduit supplied by Contractor>
All wiring supplied by IRD

[+ [«

[v]

[2]

(]

[o]

1” CONDUIT
1-2C 14AWG (LOOP WIRE)

2" CONDUIT
2—-3PR 20AWG (SLC LEAD)
4-2C 18AWG (OFF—SCALE LEAD)

17 CONDUIT
1—RG58 COAXIAL CABLE (PIEZO LEAD)

2" CONDUIT
1-3PR 20AWG (SLC LEAD)
2—-2C 18AWG (OFF—SCALE LEAD)

3" CONDUIT
4-2C 18AWG (LOOP LEADS)
2—-3PR 20AWG (SLC LEAD)
4-2C 18AWG (OFF—SCALE LEAD)

2" CONDUIT
1-2C 18AWG (OVERHEIGHT SIGNAL)

2" CONDUIT
1—8 STRAND FIBER OPTIC CABLE (AVI)
1—CAT5 NETWORK CABLE (CAMERA)

3” CONDUIT
4—2C 18AWG (LOOP LEADS)
4—RG58 COAXIAL CABLE (PIEZO LEAD)

3" CONDUIT
2—RG58 COAXIAL CABLE (PIEZO LEAD)
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POWER CONDUITS: (All items supplied by Contractor)

2" CONDUIT (1) 2" conour
1—8 STRAND FIBER OPTIC CABLE (EXISTING 1-2C + GND 14AWG (AVI)
FIBER OPTIC CABLE REMOVED FOR RESET) 1-2C + GND 12AWG (CAMERA)
2" CONDUIT (2) 27 conpurr
2-8 STRAND FIBER OPTIC CABLE 1-2C + GND 14AWG (OVERHEIGHT)
2" CONDUIT (3) 27 conpurr
2—8 STRAND FIBER OPTIC CABLE 1—-2C + GND 12AWG (AVl)
1—CAT5 NETWORK CABLE
" coNDUIT (4) 2" conpurt
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4-2C 18AWG (LOOP LEADS) (EXISTING WIRE REMOVED FOR RESET)
3-RG58 COAXIAL CABLE (PIEZO LEAD)
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4-2C 18AWG (OFF—SCALE LEAD) POLES: (Al items removed, reset and supplied by Contractor)
2" CONDUIT W1  REMOVE AND RESET OVERHEIGHT POLE
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8-2C 18AWG (OFF—SCALE LEAD) (ADVANCED WIM LOCATION)
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GENERAL INSTALLATION INSTRUCTIONS: | oacora IM 0299(74)235 G17 | G24

1. SHIPMENT INCLUDES: FRAMES, J—BARS, O—RINGS, GROUND ROD CONNECTORS, 2—10" LENGTHS
OF DRAIN PIPE — 3 TEES AND 1 ELBOW, ALL NECESSARY CONCRETE ANCHOR BOLTS, JACK

GROUND ROD 4 PLCS SCREWS, LOCATING SCREWS, SUPPORT PADS, CONDUIT CONNECTING HOSE AND CLAMPS,
(ONLY ONE SHOWN AND GROUND RODS.
FOR CLARITY)
ANCHOR BOLTS 2. INSTALL CONCRETE ANCHOR BOLTS, JACK SCREWS AND J—BARS ONTO SCALE FRAMES.
STANLESS STEEL 3. EXCAVATE SCALE VAULT TO DEPTH OF 40" AND COMPACT PIT BOTTOM.
BEARING PADS 4 PLCS 4. PLACE 6" OF 1" NOMINAL CRUSHED ROCK AND VIBRATE COMPACT.
J_BARS 44 PLCS 5. SET FRAME IN PREPARED PIT WITH NECESSARY REBAR CAGE IN PLACE.
6. INSTALL DRAIN PIPES AND CONDUITS. SEAL ALL CONNECTIONS. DRAINAGE AT EDGE OF ROADWAY
N STAINLESS STEEL MUST ALLOW FREE FLOW AWAY FROM THE OUTLET OF DRAIN PIPE. THE OUTLET MUST BE WELL ABOVE
A o o Jooo] o o N A e o [oo.f o o 5 BEARING PADS 8 PLCS THE HIGH WATER LEVEL OF THE DITCH OR MANHOLE. THE FLOW ALONG THE DRAIN AND AWAY FROM
B . o . A n 215 ABS DRANLINE THE OUTLET MUST BE MAINTAINED AT ALL TIMES.
i @l = el L&zl —"T%  wN. 5% SLOPE (OMITTED 7. USE JACK SCREWS TO POSITION FRAME PROPERLY — HORIZONTALLY AND VERTICALLY.
L @] — @ ELSEWHERE FOR CLARITY) 8. INSTALL GROUND CLAMPS AND GROUND RODS.
©) ©) \'_ — 9. LOCATE THE EDGE OF THE SCALE FRAME FLUSH WITH THE SURROUNDING ROAD SURFACE USING A
I 2.0 CABLE CONDUIT STRING LINE FROM THE ROADWAY ACROSS THE CORNERS OF THE SCALE FRAME.
° ° ° © STAINLESS STEEL 10. FINAL SET OF THE SCALE USING A MACHINISTS LEVEL MOUNTED ON AN ADJUSTABLE SUPPORT
BEARING PADS 2 PLCS : :
No C RGO B s /LN e SPANNING ACROSS ADJACENT SCALE BEARING PADS TO ENSURE THAT ALL FRAME EDGES
N . ' ARE PARALLEL AND THERE IS NO TWIST IN THE SCALE FRAME.
T T T T T T ——— HORIZONTAL JACKSCREW
ASSEMBLY 2 PLCS 11. WET PIT WALLS.
TAOCR&ZS%ETE/\ANL—AVSESRET;ACBA& 12. POUR AND VIBRATE CONCRETE AROUND FRAME. CONCRETE SHOULD HAVE MAX. SLUMP OF 3”.
SUPPORT FOOT 5 PLos SEE DETAL © 13. SLOPE AND FINISH PIT SURFACE AND SCALE FRAME FLOOR FOR PROPER DRAINAGE TO DRAINPIPE INLET.
8 PLCS (OMITTED 14. CONCRETE MUST MEET THE FOLLOWING SPECIFICATIONS:
ELSEWHERE FOR PLAN — SCALE FRAME 1500PSI — INSTALL PLATFORM IN FRAME
CLARITY) 3000PSI — OPEN TO TRAFFIC
4500PS| — ULTIMATE STRENGTH
58.0"
165.0” 10.0” 38.0" 100" e e
” | ” 1 ” I ”
10:5 | 72.0 | A /2.0 | 10:5 / MACHINISTS LEVEL ACROSS EACH
' | I o i ==~ pPAR OF BEARING PADS
p=o=3r— S @ m @ e T LA e 1P%g 11.0” “:"’% @ ’: ¢ ADJUSTABLE MACHINISTS
. —E=—) P - 4 ~{|
T [ gl T 1 T [ L T 1 y * N S E%ELIJ_NSUESSREONNECTOR
PLUG AND SEAL { L1 [ | I | L £ 1 ] ; l 45 deg / H\\: | O] T WELDED NUT FOR J—BARS 44 PLCS
OPEN END OF o ] L / 34.0" 440" ~H_
CABLE CONDUIT N — 2.000x2.000x0.250
/ 30 | ANGLE IRON ANCHOR
H— CLAMP AND SEAL CABLE CONDUIT SAWCUT BASE ~{|
I~ EXISTING COURSE ~—— ¢0.750 J-BAR 44 PLCS
\ | CONCRETE 'y o ’
60" BASECOURSE 60" 12" GROUND ROD 4 PLCS
~ COMPACTED SUBGRADE A <—1

g,
S OFESSIO,
e W, “,

SECTION B-B SECTION A—A SO
&

NUT WELDED ON FRAME
/ JAM NUT
FRAME ADJUSTER BOLT WITH 2 NUTS

40" WELDED ON FOR ALIGNMENT RODS
’ —— VERTICAL ALIGNMENT ROD
10.0” |~ LARGE VERTICAL SUPPORT PAD REV. | DESCRIPTION DWN/DSN| APPR. | APPR. | DATE CONFIDENTIAL ———® INTERNATIONAL ROAI?()YI\@ICS INC.
(]
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DAKOTA IM 0299(74)235 G18 G24

A

PLATFORM LIFTING HOLES

72.0 8,/PLATFORM
63.5 NOTES: (THIS SHEET ONLY)
45 SCALE MOUNTING BOLT — 8 PER SCALE 1. REINFORCEMENTS AND DOWELS AS SHOWN ARE MINIMUM REQUIREMENTS
6.0” b o o ol 0 o A PLATFORM SEAL AND MAY BE SUPERCEDED BY STATE CONSTRUCTION CODES.
I/ 2. FOR PCC PAVEMENTS INSTALL 1—1/8"¢ x 16” EPOXY COATED DOWELS
A pa PRELOAD BOLT — 2 PER SCALE IN 1—1/4"¢ x 8" DEEP HOLE @ 16" 0.C. SECURE DOWEL INTO HOLE
26.0" . ° . il < THREADED LIFTING HOLES WITH EPOXY. ENSURE DOWELS ARE EXACTLY 90° TO LONGITUDINAL
e ) o 2 PER COVER A PAVEMENT DIRECTION BOTH VERTICALLY AND HORIZONTALLY.
12" DIA. LOAD CELL COVER SEE 69028801 FOR LIFTING PROCEDURE.
) . 55 = WITH 8 BOLTS PER SCALE
670’ uOO OOUUOO ool
SCALE DETAIL ¥OFF SCALE DETECTORS — 2 PER SCALE 12’ 10’ |
' ¢ ‘ ROAD SURFACE
R
CONTINUOUS CONCRETE Lzs" m 28" :
SUPPORT ALONG UNDERSIDE =
OF FRAME \l:l/
I T I | I I I
SLOPE CONCRETE TO DRAIN /
MIN. SLOPE 3%
DRAIN DETAIL PRECAST CONCRETE
_ HEADWALL FOR DRAIN
41" +/— FROM CENTERLINE
165.0”
) ) ) 10.0" 38.0" 10.0” APPLY JOINT SEALANT ALONG
10.5 144.0 10.5 SCALE PIT — ROAD INTERFACE.
ROAD SURFACE ROAD SURFACE o ¥ ROAD SURFACE
i — - T - — I . 444 contmuous o . e #4 BAR CONTINUOUS AROUND FRAME
CONNECTED TO o0& N SEE NOTE 2.
I L ”I_”II L —¥ L |I”_”I| L 11 ¥ SCALE FRAME ’0<<\ @ 1 ”» \: M[:]/ﬂ
e n 340" 20 i HANGER FOR REBAR MAT
| #4 @ 8" O.C.EW. TOP & $ N
e e e e > .. BOTTOM BLOCK TO REQUIRED HEIGHT \*\ .
. X
6.0” ——BASECOURSE —~——FOUNDATIONS TO SUIT N \ ELECTRICAL CONDUIT
COMPACTED SUBGRADE LOCAL REQUIRMENTS 3.0 1.5 DIA. ABS DRAIN LINE
SIDE VIEW MIN #4 BAR @ 8” O.C.EW.
—_—— TOP & BOTTOM
DRAIN AND J—BARS OMITTED FOR CLARITY END VIEW .
_— \\\\ /I//
\\\ @OFESS/ ’//,
s\\[gg -%’é%ﬁ% /////
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JUNCTION
BOX

~ P
~

/\
CABLE AND CONDUIT TO
ELECTRONICS

CABLE ROUTING DETAILS

SLOT IN PAVEMENT

=~— EXCAVATE & FILL — SHOULDER TRAFFIC LANE ———]

—r12" MIN. OR AS SPECIFIED

N — —

LOOP LEAD WIRES TWISTED 3 TURNS PER 12"

ALL CONNECTIONS BETWEEN LOOP SENSORS AND LEAD
CABLES MUST BE LOCATED IN THE JUNCTION BOX
THEN SOLDERED AND SEALED FOR WATERPROOFING.

SECTION B—B — PIEZO SENSOR DETAIL

EPOXY OR ACRYLIC
| /—PIEZO SENSOR

0.75"

JUNCTION
BOX

_—

/\
CABLE AND CONDUIT TO

SHEE TOTAL
PROJECT
SE%TS“_? " NO. SHEETS

DAKOTA IM 0299(74)235 G19 G24

LOOP LEAD ROUTING DETAILS

~— EXCAVATE & FILL

SHOULDER

TRAFFIC LANE ———]

Q

N

1”7 LEAD CONDUIT

ALL CONNECTIONS BETWEEN SENSORS AND LEAD
CABLES MUST BE LOCATED IN THE JUNCTION BOX
THEN SOLDERED AND SEALED FOR WATERPROOFING.

ELECTRONICS

SECTION C-C (SHEETS G13 & G14) —

PREFORMED LOOP IN JOINTED CONCRETE PAVEMENT DETAIL

NEW PAVEMENT
oy MAXIMUM 12"

BA

@%PREFORMED LOOP (5 TURNS, 16 AWG.)

|__ 0.75” _,| 0.750" X 1.50" SLOT
TVYP. MADE BY EITHER TWO PASSES REV.| DESCRIPTION

DWNDSN| APPR. | APPR. |  DATE CONFIDENTIAL INTERNATIONAL ROAD DYNAMICS INC.

WITH A PAVEMENT SAW OR ONE
PASS WITH A MULTIPLE BLADE
SAW.

—®

-
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_____ Footing
Spiral Rebar 2 -

Conduit

Vertical Rebar

2/C *10 AWG Pole and Bracket Cable
/—Fuse - Size per
Field Wiring Diagram

/Approved Splice

— A. C. Phase

4" x 6" (Min. Handhole =

A. C. Phase
T

Grounding Nut—- _|

1" (Min.)
3" (Max.)

GENERAL NOTES:

Base detalls are provided for example only and are not intended to be a
complete design.

Connectors shall be breakaway type.

SOUTH
S IM 0299(74)235 520

PROJECT TOT
STATE OF SHEET | SHEETS
G24

AL

13" Half Coupling (4 required
per pole as shown).
Provide plugs for unused couplings.

P ‘ . V" (Typ.) %

&
Mast Arm
DETAIL C
SECTION B-B Drape Cdole
Length of Mast Arm as specified in plans.
Variable Variable L
(8" Min.) (8" Min.) lL
2
sl ariabl | Circumferential Clamp,
Hinged, or Bolted
— (=) 'SR Flange Connection
@ 25 Sq. Ft.
(@) 60 Lbs.
Ol b
- L C— N
\ ﬂ See Detall C
9 Sq.Ft. 209 lef Ft. —== A 5"x 7" Handhole
Ft. S.
o (Typ.) E%
C
= A o
X
Ss C
= r ~~ L_'E'
g x C'
o™= - 25 ~ = A
* T = 2 U'E
M =S
4.3 Sa.Ft. 89| =5
40 Lbs. ! —
VIEW A-A  (Typ.) i []
Variable ‘:::[“"'
1

GENERAL NOTES:

Some of the signal heads are shown with backplates removed so that the mounting
hardware Is visible.

*The signal height allowances shown above are based on g horizontal distance greater
than 53 between the signals and stop line. For horizontal distance of 53' and less
between the signals and the stop line, the height allowances shall be as specified In
Section 40.15 of the MUTCD.

December 23, 2008

June 26, 2013
S PLATE NUMBER
= ROADWAY LUMINAIRE POLE 635.6
Published Date: st Otr. 2014 e FIXED BASE E—

PLATE NUMBER

SIGNAL POLE (WITH MAST ARM) 635.3/

NQRDR@

Published Date: 1st Qtr, 2010

Sheet [of |




/—STgnoi Pole
Rodent Screen \ :

Cover Fastener

/— Cover

Terminal Block—\\N

//F“G AWG Copper
Grounding Wire

Grounding
Stud or Nut

Leveling Nut

Concrete Footing

GENERAL NOTES:

Base detalls are provided for example only and are not Infended fto be g
complete design.

The Contractor shall furnish and Install a rodent screen In the signal pole
above the tranformer base. The rodent screen shall be a galvanized steel
mesh with a maximum opening size of !4 Inch. The rodent screen shall be
friction fitted or installed by other methods approved by the Engineer.

All costs for furnishing and installing the rodent screen including labor,
equipment, and materials shall be Incidental to the contract unit price per
each for the corresponding signal pole bid Item.

December 23, 2008

STATE OF PROJECT sHEeT | JOVAL
DSAKDUDTIIAI IM 0299(74)235 621 G24
 Footing Diameter I/>" Rigid grounding conduit

with bushings (sites to be
grounded are shown on the
field wiring diagraml.

Rigid Conduit
With Bushings

[l One Anchor Rod Diameter (Max.)
(For Signal Pole Footings)

Vertical Rebar
(equally spaced) }

N e

Spiral Diameter Anchor Rod (Typ.)

#* % For Signal
Pole Footings

i /—When direct burial is
' to be used a bushing
: )
| . ' c or bell end shall be
V2" Preformed Expansion |4 ! 9 _E provided.
Joint Filler o Lgiad wf_
i R £lo
A= e E £
. . /‘}:“H :Ill o *
*Spiral Ties— Lot O|c
Anchor Bolts— ([ |l ' 29
= [ |0
c:-—-__‘__.._____-_-= -|0— E
<4 2|9
| o o a
Vertical rebar shall be q:% L0 &
- . - ""'--.._,__‘z (N} n
as specified in the plans. [~ ~=| i " ——12" for No. 3 Spiral Ties
or
6" for No. 4 Spiral Ties

GENERAL NOTES: —~

* The tie sizes are specified in the plans. Circular ties may be used in lieu of the
spiral ties. The No. 3 ties shall be spaced 12 inches apart except for the top two
which shagll be spoced 6 inches gpart. The No. 4 ties shall be spaced 6 inches gpart
except for the top two which shall be spaced 3 inches apart. The ties shall be
lapped 18 inches and the laps shall be staggered around the cage.

Spiral ties shall have |-1/2 extra turns at each end.
See section 985 of the Standard Specifications for footing materials.

Conduits and bushings may project 2/, Iinches to 6 inches above footing for fixed
base poles but shall not project above the slip plane or fracture plane for
breaokaway poles.

Conduits shall be sealed water-tight during all phases of construction until poles are
in place.

The anchor rods shall fit inside the reinforcing steel cage. |f the anchor rods
designed by the Pcole Manufacturer do not fit, contact the Office of Bridge Design
for footing redesign. No additional payment will be made for the redesigned footing.

Costs of conduit and conduit bushings shown on footing detail shall be Incidental to
the footing bid itemis).

The pole shall not be installed until The concrete has attained design strength
(4000 psil.

The contour of the area surrounding the breakaway pole shall be flat, though not
necessarily level for a distance of 5 feet In «qll directions. The Contractor may be
required to provide finish grading at some breakaway pole locations. September 6, 2013

TRANSFORMER SIGNAL POLE BASE 635.50

PLATE NUMBER

NQORUDO

Published Date: 4th Qtr, 2009
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POLE FOOTING 635.55
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TOP VIEW
(Cover)

' ™
fu ,—\-\
A

o

TOP_ VIEW

(Box)

*Skid
Sur f

[~ %« & Appropriate

Logo

Resistant
ace

ISOMETRIC VIEW

(Box and Cover)

Earth

Base Course

Conduit —\

Lifting

Portland Cement Concrete
or Asphalt Concrete

% B . {&” % Base Course
SIDE VIEW
(Electrical Junction Box Installation Details) June 26, 201 2
S PLATE NUMBER
g ELECTRICAL JUNCTION BOXES 635.65
Publshed Date: 1st 0 2014 | @ MBS NS, Tk ¢ ot e

STATE OF PROJECT SHEET | SEeTs
SOUTH —
DAKOTA IM 0299(74)235 G22 G24
ELECTRICAL JUNCTION BOX
DIMENSIONS
TYPE| DESCRIPTION A B €
Open Bottom . TiEw e W
| with Gosket F1e=15" | 18*=21" | 18" (Min.)
Open Bottom L ST | rem—
2 with Gasket 13"-18" | 23"-28"| | 8" (Min.)
Open Bottom ._nni w_zm " gt
3 with Gasket | 7"-22" | 24"-30"| | 8" (Min.)
Open Bottom w_zn a_aas | oan o
4 with Casket 28"-33" | 36"-48"| 24" (Min.)
GENERAL NOTES:
The cover shall be gasketed with a minimum of two stainless steel bolts
and washers.,
The cover shall have a lifting eye.
* The surface of the cover shall have a minimum wet and dry coefficient
of friction value of 0.5 as determined by ASTM F 609.
*#*The cover of the junction box shall have the appropriate logo in one inch
size letters and shall be recessed. When the junction box contains cables or
wires for a traffic signal then the logo shall be "Signal’. When the junction box
contains lighting conductors then the logo shall be "Lighting".
The electrical junction boxes shall comply with the American National Standards
Institute (ANS[)/Society of Cable Telecommunications Engineers (SCTE) 77 2007
Specification for Underground Enclosure Integrity. The loading requirement for
all the electrical junction boxes shall be Tier 8 of ANSI/SCTE 77 2007,
The electrical junction boxes shall be UL listed.
June 26, 201 2
S PLATE NUMBER
g ELECTRICAL JUNCTION BOXES 635.65
. , o TYPE 1 THROUGH TYPE 4
Published Date: 1st Otr. 2014 T Sheet 2 of 2




Buried Cable Marker

Ground Line —\

12"

24"

Soll Backfill

Conductor Cablels) Condult

SECTION VIEW

Buried Cable Marker

Ground Line

L |

/=— Soll Backfill

o
/,J

l—— Condult
o
r
/ Sand Cushion
Conductor Cablels) \
Rock

SECTION VIEW

GENERAL NOTE:

The Buried Cable Marker shall be plastic, approximately 6"wide, and shall be

capable of sustaining a minimum of a 350% tolerance of elongation without

tearing. The Buried Cable Marker shall have a life expectancy approximately

equal to that of the conductor(s) beneath it. A phrase indicating the presence of
a buried electric circuit below shall be printed In a contrasting color on the cable
marker. The Burled Cable Marker shall be subject to approval by the Engineer.

All costs assoclated with furnishing and Installing the Burled Cable Marker shall

be Incldental to the contract unlt price per Foot for the blid Item used for the
electrical conductor.

March 31, 2000

PLATE NUMBER

CONDUIT INSTALLATION 635.76

NQOQDO

Published Date: 4th Qtr, 2009
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Step |. Strip loop wires and lead-in cable.
Loop Wire
21! |V2” 3“
| | I Lead-In Cable | |
/7_ : LA
._/-//—Ground Wire | .r‘
\ £ Jom— {
" ||| " |V“
smeld—/'ir- 3 Z4 |———|2
Step 2. Connect and solder.
Twist bare conductors Crimp bare conductors
together together with an
uninsulated butt connector
{—]— Py 3 {r_}- e H
{ Py 3 y T— '3
and solder with 60/40 and solder with 60/40
(tIn/lead) resin solder OR (tin/lead) resin solder
/ 2] H / e Y
) H 3 ¥ H— Jemm{ }
Step 3. Insulate each solder Joint seperately.
Electrical Tape Shrink Tube
| iR | Se——
Step 4. Environmentally seal total splice against weather, molsture
and abrasion. Methods for environmentally sealing the splice
include heat-shrinkable tubing, special sealing kits, special
forms to be filled by sealant, and tape and coating.
June 20, 2000
g PLATE NUMBER
D DETECTOR LOOP WIRE SPLICING 635.77
Published Date: 4th Otr. 2009 -4 Sheet fof |
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:Q' ) 1y REINFORCING SCHEDULE
= " 2
_—f ' = ¥ Dia. ﬁ e MK.| No.|Size|Length|Type
g - Drilled 9 114 16-3 |17
. Hole Bend h 2 4 2'-4 7
¥a" Dia.  1/mp to fit | NOTE:
:ggm ASTM A36 Steel ﬁll dim_?ns_iforg)s are out
z o out o ars.
Steel TOP VIEW 53, Bending Details
ELEVATION VIEW FRONT vigw IO VIEW] e
RETAINING ROD RODENT SCREEN o
Appropriate sized slot shall be provided for ol et
3 Y 1'he_ roderj'l' screen. The slot should provide 2'-9Y4" |9
= a tight fit for the rodent screen. 9" |h
-1 —————r—E ————————————————— - £\T
h_g;:a i | ™
| - -4 Rodent Screen I |
A I = = L 7 A
T =] L‘*“_I [ e Exact dimension of hole
el I is dependent on the pipe
: T ] = size and coupling method.
i kR - e
D = Diameter of Drain Pipe & ining R I/ w i 1/ 0
. TOP VIEW [g Retaining Rod 2%" o 22
Iy
] Rodent Screen
Optional holes 1" Dig. Hole o
for handling Drilled or 2
Formed - )
]
i -
1 g
A =
Retaining Rod :&: B
la 3'-0" :
GENERAL NOTES: SECTION A-A END VIEW

The concrete shall be Class M6. The concrete shall conform to the requirements of
section 462 of the Standard Specifications. [t is estimated that each unit weighs
approximately 210 pounds.

All reinforcing steel shall conform to ASTM A6l5 Grade 60 and shall be epoxy coated.
The reinforcing steel shall be securely retained to prevent displacement during placement
of concrete. It is estimoted thot 7.3 pounds of reinforcing steel is required for each unit.

The pipe shall be placed in the concrete headwall with the pipe end flush with the
concrete surface adjacent to the rodent screen.

The rodent screen shall be galvanized |13 Ga. steel with a diamond shaped flattened
mesh pattern, The size shallbe '4". The size refers to the measurement across the
smallest diomond shaped opening measured from the centers of the wires.

The retaining rod shall be galvanized in accordance with ASTM Al23 after all shop welding
has been completed.

I}he drawing indicates using !/%" fillets; however, ¥;" chamfers may be substituted for the
2" fillets.

All costs for furnishing and installing the concrete headwall including equipment, labor, and
materials including concrete, reinforcing steel, retaining rods, ond rodent screen shall be
incidental to the contract unit price per each for "Precast Concrete Headwall for Drain™.

December 23, 2010

PLATE NUMBER

PRECAST CONCRETE HEADWALL 680.03

FOR DRAIN
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