6064

Special Specification 6064
Intelligent Transportation System (ITS) Pole with
Cabinet
1.

DESCRIPTION
Furnish, install, relocate, or remove Intelligent Transportation System (ITS) pole structures and pole mounted
cabinets of the various types and sizes at locations shown on the plans, or as directed.

1.1.

ITS Equipment Application. At a minimum, the ITS pole structure serves as the structural support for the
following ITS equipment applications:
 closed circuit television (CCTV),
 fixed video,
 microwave vehicle detector (MVD) or radar vehicle sensing device (RVSD),
 bluetooth equipment,
 wireless radio equipment,
 environmental sensor station (ESS),
 solar power system, and
 pole mounted cabinets.
Ensure the equipment, design, and construction use the latest available techniques with a minimum number
of different parts, subassemblies, circuits, cards, and modules to maximize standardization and commonality.
Design the equipment for ease of maintenance. All component parts must be readily accessible for
inspection and maintenance. The only tools and test instruments required for maintenance by maintenance
personnel must be simple hand held tools, basic meters and oscilloscopes.

2.

MATERIALS
Provide materials that comply with the details shown on the plans or as directed, the requirements of this
Item, and the pertinent requirements of the following Items:
 Item 416, “Drilled Shaft Foundations,”
 Item 421, “Hydraulic Cement Concrete,”
 Item 440, “Reinforcement for Concrete,”
 Item 441, “Steel Structures,”
 Item 442, “Metal for Structures,”
 Item 445, “Galvanizing,”
 Item 449, “Anchor Bolts,”
 Item 496, “Removing Structures,”
 Item 618, “Conduit,”
 Item 620, “Electrical Conductors,” and
 Item 740, “Graffiti Removal and Anti-Graffiti Coating”.

2.1.

Anchor Bolts. Provide anchor bolts, nuts, and washers that conform with the details shown on the plans, the
requirements of this Item, and in accordance with Item 449, “Anchor Bolts.”
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Furnish “medium strength, mild steel” anchor bolts for anchor bolts 1 in. or less in diameter, unless otherwise
shown on the plans. Furnish “alloy steel” anchor bolts for anchor bolts greater than 1 in. diameter, unless
otherwise shown on the plans.
2.2.

ITS Poles. Provide material for pole shafts that conforms to the requirements on the plans and the
requirements of ASTM A1011 SS Grade 50, A572 Grade 50, A1011 HSLAS Grade 50, or A595 Grade A.
Material thicknesses in excess of those stipulated under A1011 will be acceptable providing it meets all other
ASTM A1011 requirements and the requirements of this specification. A595 Grade A material must have a
minimum of 50 ksi yield strength adjacent to base welds after fabrication.
Fabrication plants that produce steel ITS poles must be approved in accordance with DMS-7380, “Steel NonBridge Member Fabrication Plant Qualification.” The Department maintains an MPL of approved ITS pole
fabrication plants.

2.3.

ITS Pole Mounted Cabinet. Provide ITS pole mounted cabinets to house ITS field equipment as shown on
the plans or as directed. ITS equipment applications inside the cabinet may include, but is not limited to:
 CCTV field equipment,
 fixed video,
 radar vehicle sensing device (RVSD),
 dynamic message sign (DMS) or lane control signal (LCS) controller,
 bluetooth equipment,
 highway advisory radio (HAR),
 media conversion equipment,
 hardened ethernet switch,
 wireless radio equipment,
 environmental sensor station (ESS),
 roadway weather information system (RWIS), and
 solar power system.
Provide the cabinet with fully wired back panels, with all the necessary terminal boards, wiring, harnesses,
connectors and attachment hardware for each cabinet location. Place all terminals and panel facilities on the
lower portion of the cabinet walls below all shelves.
Typically, an ITS pole mounted cabinet may contain, but is not limited to, the following:
 19-in. EIA rack,
 adjustable shelves,
 fan and thermostat,
 cabinet light,
 back panel,
 surge protection,
 terminal strips,
 interconnect harnesses with connectors,
 “Door Open” connection to back panel,
 ITS equipment hardware (as listed in Article 2.3), and
 all necessary installation and mounting hardware.
Ensure all cabinets are identical in size, shape and quality for each type as provisioned on the plans or as
directed. Equip and configure the cabinet set-up as defined in this Specification and as detailed in the ITS
pole with cabinet standards.
Submit details of the cabinet design and equipment layout for each cabinet to the Engineer for review and
approval before fabrication.
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2.4.

Electrical Requirements.

2.4.1.

Primary Input Power Interruption. Use material that meets all the requirements in Section 2.1.4., “Power
Interruption” of the National Electrical Manufacturers Association (NEMA) Standard TS2 for traffic control
system, or most current version.

2.4.2.

Power Service Transients. Use material that meets all the requirements in Section 2.1.6., “Transients” of
the NEMA Standard TS2 for traffic control system, or most current version.

2.4.3.

Power Service Protection. Ensure that equipment contains readily accessible, manually resettable or
replaceable circuit protection devices (such as circuit breakers or fuses) for equipment and power source
protection. Provide circuit breakers or fuses sized such that no wire, component, connector, PC board or
assembly is subjected to sustained current in excess of their respective design limits upon failure of any
single circuit element or wiring.

2.4.4.

Power Distribution Panel. Provide cabinets with a 120 VAC +/- 5 VAC power distribution panel. Provide
the following components on the panel:

2.4.4.1.

Duplex Receptacles. Provide two 120 VAC NEMA Type 5-15R duplex receptacles, or as shown on the
plans, protected by a circuit breaker. Permanently label duplex receptacles “For Internal ITS Equipment
Only.” Install duplex receptacles in an isolated location and provide a clear 1/8 in. thick removable cover
made from transparent thermoplastic material to cover the duplex receptacles. Ensure this cover is installed
as not to interfere with the functional operation within the cabinet and allows enough space to plug in AC
adapters and any necessary equipment. Submit alternative cover material for approval as part of the
documentation submittal requirement.

2.4.4.2.

Ground Fault Circuit Interrupter (GFCI) Duplex Receptacles. Provide at least one 120 VAC NEMA Type
5-15R GFCI duplex receptacle, or as shown on the plans, protected by a circuit breaker. This GFCI duplex
receptacle is intended for maintenance personnel and is not to be used to serve equipment inside the
cabinet. Permanently label GFCI duplex receptacles “For Personnel Use.” Install GFCI duplex receptacles in
a readily accessible location.
Provide a 120 VAC, rack mountable outlet strip with 6 NEMA Type 5-15R receptacles with surge
suppression. Plug outlet strip into GFCI duplex receptacle and label for personnel use.
Circuit Breakers. Determine the ampere rating, quantity, and configuration for main, accessory, spare, and
equipment circuit breakers to support ITS equipment loads as shown on the plans. Provide Underwriters
Laboratories (UL) 489 listed circuit breakers capable of operating in accordance with Section 2,
“Environmental Standards and Test Procedures” of NEMA TS2-2003, or most current version. Provide
circuit breakers with an interrupt capacity of 5,000 A. and insulation resistance of 100 megohms at 500 VDC.
Provide minimum ampere rating for the following circuit types:

2.4.4.2.1.

Main Breaker. Size the main circuit breaker such that the load of all branch circuits is less than the main
circuit breaker ampere rating in accordance with the most current version of the National Electrical Code
(NEC).

2.4.4.2.2.

Accessory Breaker. Minimum 15 A. Size accessory circuit breaker to protect lighting, door switches, fans,
and GFCI duplex receptacle in accordance with the most current version of the NEC.

2.4.4.2.3.

Equipment Breakers. Minimum 15 A. Size equipment circuit breaker to protect ITS equipment and duplex
receptacles in accordance with the most current version of the NEC.

2.4.4.2.4.

Spare Equipment Breaker. Minimum 20 A. Provide one spare equipment breaker for future use.
Furnish breakers, which are in addition to any auxiliary fuses, with the electronic equipment to protect
component parts. Provide 3-terminal lightning arrestor to protect the load side of all circuit breakers. Connect
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the arrestor into the circuit with size 8 AWG or larger stranded copper conductors. Connect arrestor to the
line filter as recommended by the manufacturer.
2.4.4.3.

Power Line Surge Protection. Provide and install power line surge protection devices that meet the
requirements of Article 2.6.

2.4.4.4.

Power Cable Input Junction Terminals. Provide power distribution blocks suitable for use as a power feed
and junction points for 2 and 3 wire circuits. Accommodate up to No. 4 AWG conductors on the line side of
each circuit. Provide appropriate sized lugs at the junction terminals for conductors larger than a No. 4 AWG
when shown on the plans.
Electrically isolate the AC neutral and equipment ground wiring from the line wiring by an insulation
resistance of at least 10 megohms when measured at the AC neutral. Color code the AC neutral and
equipment grounding wiring white and green respectively in accordance with the most current version of the
NEC.
Utilize the back panel to distribute and properly interconnect all cabinet wiring related to the specific
complement of equipment called out on the plans. Each item of equipment including any furnished by the
Department must have the cable harness properly terminated at terminal boards on the back panel. Ensure
all functions available at the equipment connector are carried in the connector cable harness to the terminal
blocks from the power distribution panel mounted on the left side panel of the cabinet.

2.4.5.

Alternative Power Option. When shown on the plans, accommodate renewable electrical power source for
the design load specified in accordance with “ITS Solar Power System” Specification. Renewable electrical
power source may, or may not, be integrated with public utility electrical services, as shown on the plans or
as directed. Accommodate solar system components including batteries and solar charge controller when
shown on the plans.

2.4.6.

Wiring. Ensure all cabinet wiring identified by the use of insulated pre-printed sleeving slipped over the wire
before attachment of the lug or making the connection. Supply enough text on wire markers in plain words or
abbreviations with sufficient level of detail so that a translating sheet will not be required to identify the type
and size of wire.
Cut all wires to the proper length before assembly. Ensure no wires are doubled back to take up slack.
Ensure harnesses to connectors are covered with braided cable sleeves. Secure cables with nylon cable
clamps.
Provide service loops to facilitate removal and replacement of assemblies, panels and modules. Use
insulated parts and wire rated for at least 600 V. Color-code harnesses and wiring.
Route and bundle all wiring containing line voltage AC separately and shield from all low voltage, i.e., control
circuits. Cover all conductors and live terminals or parts, which could be hazardous to maintenance
personnel, with suitable insulating material.
Provide AC internal cabinet wiring identified in accordance with the most current version of the NEC. Provide
white insulated conductors for AC neutral. Provide green insulated conductors for equipment ground. Provide
any color different from the foregoing on other conductors in accordance with the most current version of the
NEC. For equipment that requires grounding, provide grounding conductors and do not use conduit for
grounding. Provide No. 22 AWG or larger stranded conductors for internal cabinet wiring. Provide conductors
that are UL-listed THHN in accordance with the most current version of the NEC. Ensure the insulation has
at least a thickness of 10 mm. Ensure all wiring containing line voltage is at least size No. 14 AWG. No
strands of any conductor may be trimmed to “fit” the wiring into the breaker or terminal block.

2.4.7.

Terminal Strips. Provide terminal strips located on the back panel that are accessible to the extent that it is
not necessary to remove the electronic equipment from the cabinet to make an inspection or connection.
Ensure terminal blocks are 2 position, multiple pole barrier type.
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Provide shorting bars in each of the positions provided along with an integral marking strip.
Arrange terminal blocks such that they will not upset the entrance, training and connection of incoming field
conductors.
Identify all terminals with legends permanently affixed and attached to the terminal blocks.
Ensure not more than 3 conductors are brought to any 1 terminal screw.
Ensure no electrically energized components or connectors extend beyond the protection afforded by the
barriers.
Locate all terminal blocks below the shelves.
Ensure terminals used for field connections are secure conductors by means of a No. 10-32 nickel or
cadmium plated brass binder head screw.
Ensure terminals used for interwiring connections, but not for field connections, are secure conductors by
means of a No. 5-32 nickel plated brass binder head screw.
Terminate all connections to and from the electronic equipment to an interwiring type block. These blocks will
act as intermediate connection points for all electronic equipment input and output.
Provide termination panels that are used to distribute and properly interconnect all cabinet wiring related to
the specific complement of equipment as shown on the plans. Provide properly terminated cable harnesses
for each item including any furnished by the Department. Provide all functions available at the equipment
terminals that are carried in the connector cable harness.
2.4.8.

Cabinet Internal Grounding. The cabinet internal ground consists of at least 1 ground bus-bar permanently
affixed to the cabinet and connected to the grounding electrode.
Use bare stranded No. 4 AWG copper wire between bus-bars and between the bus-bar and grounding
electrode when providing multiple bus-bars.
Ensure each copper ground bus-bar has a minimum of 12 connection points, each capable of securing bare
conductor ranging in size from No 4 AWG to No 14 AWG.
Return AC neutral and equipment ground wiring to these bus-bars.

2.4.9.

Door Switch. Provide door switch meeting the following requirements:
 momentary, pin-type door switch,
 installed in the cabinet or on the door, and
 connected to a terminal so that the equipment installed in the cabinet can confirm input is connected to
logic ground when the cabinet door is open.
Provide 2 momentary, pin type door switches for each door provided with the cabinet. Wire 1 switch to turn
on the cabinet lights when the door is open and off when the door is closed. Wire the other in parallel to a
terminal block to detect a cabinet intrusion condition.

2.5.

Mechanical Requirements.

2.5.1.

Size and Construction. Provide ITS pole mounted cabinets meeting the configuration types detailed in the
Statewide ITS pole with cabinet standards.
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Table 1
Minimum Cabinet Internal Dimensions
Depth (in.)
Width (in.)

Height (in.)

Type 1

121

24

24

Type 2

18

24

36

Type 3
20
24
1. Minimum dimension for cabinet provided without EIA 19 in. rack assembly.
Provide 18 in. minimum depth when providing EIA 19 in. rack assembly.

41

Determine the suitability of the listed cabinet configuration types for the equipment at each field location
identified on the plans or as desired.
2.5.2.

Ventilation. Provide the cabinet with vent openings to allow cooling of electronic components.
Locate louvered air intake vent openings on the lower portion of the cabinet doors and covered fully on the
inside with a commercially available disposable 3 layer graded pleated type filter of minimum size 6 in. (high)
x 12 in. (wide) for Type 1 cabinet and 12 in. (high) x 16 in. (wide) for Type 2 and 3 cabinets. Size the
louvered intake area and filter to allow maximum filtered air flow and cooling, securely mounted so that any
air entering the cabinet must pass through the filter. Ensure the cabinet opening for intake of air is large
enough to accommodate filter size. Screen the exhaust to prevent entry of insects. Provide the screen
openings no larger than 0.0125-sq. in.
Provide a, minimum of 2, thermostatically controlled fans that are adjustable with an adjustment range of 70
to 110°F. Provide a press-to-test switch to test the operation of the fan. Provide a fan with a capacity of at
least 110 cfm each.
There is no opening on the roof of the cabinet.

2.5.3.

Lighting. Provide minimum 15 W fluorescent fixtures above each door inside the cabinet, each with clear
shatter proof lens. NEMA TS2 rated light-emitting diode (LED) fixtures are acceptable instead of fluorescent
light fixtures. Determine the appropriate number of fixtures to achieve at least 1000 lumens to illuminate the
equipment. Position the fixtures to provide illumination to the face of the equipment in the cabinet and not
into a technician’s eyes.

2.5.4.

Exterior Finish. Provide cabinets with a smooth aluminum finish and the exterior in its unpainted natural
color.
When shown on the plans or as directed, provide cabinets with an anti-graffiti coating in accordance with
Item 740 “Graffiti Removal and Anti-Graffiti Coating.”

2.5.5.

Serial Number. Provide the cabinets with a serial number unique to the manufacturer, preceded by an
assigned 2 letter manufacturer’s code. Provide at least a 0.2 in. letter height. Stamp the entire identification
code and number on a metal plate which is riveted to the cabinet, stamp directly on the cabinet wall, or
engrave on a metalized mylar plate that is epoxied on the upper right hand cabinet side wall.

2.5.6.

Modular Design. Provide cabinets that have a modular design and allows ITS equipment to be installed in a
variety of mounting configurations as detailed on the plans or as directed.
Provide Type 1 and Type 2 cabinets with 2 unistrut or DIN rail channels on each side wall of the cabinet for
mounting power panel and auxiliary ITS equipment. Provide a 19 in. EIA rack assembly only when noted on
the plans or in the general notes.
Provide Type 3 cabinets with an EIA 19 in. rack assembly, sized appropriately based on cabinet type inside
height dimension and is accessible from either door. Provide a rack with a minimum of one 1RU (RU = rack
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unit) horizontal power strip. Provide 2 unistrut or DIN rail channels on each side wall of the cabinet for
mounting power panel and auxiliary ITS equipment.
2.5.7.

Shelves. Provide adjustable shelves in each cabinet as required to support the equipment as specified on
the plans. Ensure shelf adjustment at 1 RU intervals in the vertical position. Provide shelves that can be
mounted to an EIA 19 in. rack cage or unistrut channel as detailed in the standards.
Provide shelves that are removable and capable of supporting the electronic equipment. Provide a minimum
of 2 in. between the back and front edge of the shelf to back inside wall and door of the cabinet respectively
to allow room for the equipment cables and connectors.
Provide each cabinet type with at least 1 slide out drawer with telescoping drawer guides to allow full
extension from the rack frame. Provide at least 1.75 in. (high) x 16 in. (wide), drawer sized appropriately for
the cabinet with a hinged lid to allow access to storage space.

2.5.8.

Mounting Hardware. Provide cabinets with the appropriate “U” channel mounting brackets, stiffening plates,
anchor bolts, and any other necessary hardware to mount the cabinet on the ITS pole structure. Provide
mounting brackets made of 0.250 in. thick steel.
Weld cabinet mounting plates to the pole. This may be done in the field for transport reasons. Do not band
the cabinet or mounting plates to the pole. Design the cabinet for pole mounting and reinforce at the points of
attachment to the pole

2.6.

Surge Protective Devices (SPD). Provide SPDs to protect electronics from lightning, transient voltage
surges, and induced current. Install SPDs on all power, data, video, and any other conductive circuit.

2.6.1.

120 V or 120/240 V SPD at Service and ITS Cabinet Power Distribution Panel. Install an SPD at the
closest termination or disconnection point where the supply circuit enters the cabinet. Locate the SPD on the
load side of the cabinet power distribution panel breakers and ahead of any and all electronic devices. Keep
leads as short as possible with all conductor bends formed to the maximum possible radius. Connect the
SPD ground lead directly to the ground bus. Use of wire nuts is prohibited. Install in accordance with
manufacturers recommendations.
Provide UL Listed Type 1 or Type 2 SPD and labeled to UL1449 Third Edition, posted at UL.com, under
Certifications UL Category Code VZCA, and have a 20 kA I-nominal rating. Provide SPD rated as NEMA 4.
SPD with integral EMI/RFI line filtering may be required if shown on the plans.
Do not exceed 700 V on the Voltage Protection Rating (VPR) on any mode (L-N, L-G, and N-G).
Do not exceed 150 V on the Maximum Continuous Operating Voltage (MCOV).
Equal or exceed 40 kA the SPD surge current rating per mode (L-N), (L-G), (N-G).
Equal or exceed 50 kA or the available short circuit current, whichever is higher for the SPD Short Circuit
Current Rating (SCCR).
Provide SPD with directly connected Metal Oxide Varistors (MOV) exceeding 32 mm in diameter with thermal
safety disconnectors. Gas tube and spark gap SPD are not be permitted. Ensure each MOV’s operational
status can be monitored via visual indicator, including N-G mode.
Provide SPD with one set of Normally Open (NO), Normally Closed (NC) Form C contacts for remote
monitoring.
Ensure the SPD utilized for AC power does not dissipate any energy and does not provide any series
impedance during standby operation. Return the unit to its non-shunting mode after the passage of any
surge and do not allow the shunting of AC power
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2.6.2.

Parallel SPD for 120 V Equipment. Install an SPD inside of the cabinet on the power distribution to the
equipment. Keep leads as short as possible with all conductor bends formed to the maximum possible
radius. Connect the SPD ground lead directly to the ground bus. Use of wire nuts is prohibited. Install in
accordance with manufacturers recommendations.
Provide UL Listed Type 1 or Type 2 SPD labeled to UL1449 Third Edition, posted at UL.com, under
Certifications UL Category Code VZCA, and have a 20 kA I-nominal rating. Provide SPD rated as NEMA 4.
Do not exceed 700 V on the Voltage Protection Rating (VPR) on any mode (L-N and N-G).
Do not exceed 150 V on the Maximum Continuous Operating Voltage (MCOV).
Equal or exceed 40 kA the SPD surge current rating per mode (L-N) and (N-G).
Equal or exceed 50 kA or the available short circuit current, whichever is higher for the SPD Short Circuit
Current Rating (SCCR).
Provide SPD with directly connected Metal Oxide Varistors (MOV) exceeding 32 mm in diameter with thermal
safety disconnectors. Gas tube and spark gap SPD are not be permitted. Ensure each MOV’s operational
status can be monitored via visual indicator, including N-G mode.
Provide SPD with one set of Normally Open (NO), Normally Closed (NC) Form C contacts for remote
monitoring.

2.6.3.

Low-Voltage Power, Control, Data and Signal Systems SPD. Install a specialized SPD on all conductive
circuits including, but not limited to, data communication cables, coaxial video cables, and low-voltage power
cables. Ensure that these devices comply with the functional requirements shown in Table 2 for all available
modes (i.e., power L-N, N-G; data and signal center pin-to-shield, L-L, L-G, and shield-G where appropriate).
These specialized SPD must have an operating voltage matching the characteristics of the circuit. Ensure
that these specialized SPD are UL 497B or UL 497C Listed, as applicable.
Provide the SPD with 3 stages of surge suppression in a Pi (π) configuration. The first stage (primary side)
consists of parallel-connected Gas Discharge Tubes (GDTs). The second stage consists of a series
connected resistor or inductor. The third stage (secondary side) consists of parallel-connected transorbs or
silicone avalanche diodes (SADs).
Ground the SPD to the DIN rail and a wire terminal connection point. (Grounding solely through the DIN rail
connection is not adequate and does not meet the performance or intent of this specification.)
Install coaxial SPDs in a manner that prevents ground loops and resulting signal deterioration. This is usually
caused where the cable has different references to ground at either end and connecting SPDs at both ends
that have only Pin to Shield protection completes a ground loop circuit through the Shield. SPDs having Pin
to Shield protection, and separate Shield to Ground protection are acceptable to eliminate ground loops.
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Table 2
SPD Minimum Requirements

Circuit Description

Maximum Continuous Frequency/
Operating Voltage Bandwidth/ Data
(MCOV)
Rate

Surge Capacity

Maximum LetThrough Voltage

12 VDC

15-20 V

N/A

5 kA per mode (8x20
µs)

<150 Vpk

24 VAC

30-55 V

N/A

5kA per mode (8x20
µs)

<175 Vpk

48 VDC

60-85 V

N/A

5 kA per mode (8x20
µs)

<200 Vpk

Coaxial Composite
Video

4-8 V

Up to 1.5 GHz

10 kA per mode (8x20
µs)

<100 Vpk

RS422/RS485

8-15 V

Up to 10 Mbps

10 kA per mode (8x20
µs)

<30 Vpk

T1

13-30 V

Up to 10 Mbps

10 kA per mode (8x20
µs)

<30 Vpk

Ethernet Data

7-12 V

Up to 100 Mbps

3kA per mode
(10x1000 µs)

<30 Vpk

2.7.

Environmental Design Requirements. Provide cabinets that meet the functional requirements of this Item
during and after subjection to any combination of the following requirements:
 ambient temperature range of -30 to 165°F,
 temperature shock not to exceed 30°F per hour, during which the relative humidity does not exceed
95%,
 relative humidity range not to exceed 95% over the temperature range of 40 to 110°F, and
 moisture condensation on all surfaces caused by temperature changes.

2.8.

Vibration. Material used must show no degradation of mechanical structure, soldered components, plug in
components or satisfactory operation in accordance with the manufacturer's equipment specifications after
being subjected to the vibration test as described in the NEMA standard TS2, Section 2.2.8, “Vibration Test”,
or the latest revision.

3.

FABRICATION

3.1.

Anchor Bolts. Fabricate anchor bolts, nuts, and washers in accordance with the details shown on the plans
and Item 449, ”Anchor Bolts.” Galvanize these items in accordance with Item 445, “Galvanization.”
Provide 2 circular steel templates as shown on the plans conforming to ASTM A36 for each assembly. Tack
weld the lower anchorage nuts to the lower template in the shop. Perform this welding with an appropriate jig
to ensure that the anchor bolt is perpendicular to the template. Shipping of the anchor bolt cage in its
assembled condition is not required.
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3.2.

ITS Poles. Fabricate ITS poles in accordance with the details shown on the plans, this Item, and Item 441,
“Steel Structures.” Alternate designs are not acceptable unless approved by the Department.
Provide properly fitting components. Provide round, octagonal (8-sided), or dodecagonal (12-sided) pole
shafts tapered to the heights shown on the plans.
Permanently mark, at a visible location when erected, ITS pole base plates with the design wind speed.
Locate the handholes, as shown on the plans, opposite of the direction of traffic flow.
Permanently mark, at a visible location when erected, ITS pole base plates with the fabrication plant’s
insignia or trademark. Place the mark on the pole base plate adjacent to the handhole access compartment.
Provide circumferential welds only at the ends of the shaft. Provide no more than 2 longitudinal seam welds
in shaft sections. Grind or smooth the exterior of longitudinal seam welds to the same appearance as other
shaft surfaces. Ensure 100% penetration within 6 in. of circumferential base welds and 60% minimum
penetration at other locations along the longitudinal seam welds. Use a welding technique that minimizes
acid entrapment during later galvanizing. Hot-dip galvanize all fabricated parts in accordance with Item 445,
“Galvanizing.”
Fabricate air terminal and bracket assembly to serve as a lightning arrestor in accordance with ITS pole air
terminal details and IEEE standards for lightning protection. Bond air terminal with air terminal bracket via
clad weld or other approved bolted connection.

3.3.

Cabinet. Continuously weld all exterior seams for cabinet and doors. Fill edges to a radius of 0.03125 in.
minimum. Smooth exterior welds.
Welding on aluminum cabinets are done by the gas metal arc (MIG) or gas tungsten arc (TIG) process using
bare aluminum welding electrodes. Ensure electrodes conform to the requirements of the American Welding
Society (AWS) A5.10 for ER5356 aluminum alloy bare welding electrodes.
Procedures, welding machines and welding machine operators for welding on aluminum must be qualified
and conform with the requirements of AWS B3.0, “Welding Procedures and Performance Qualification”, and
to the practices recommended in AWS C5.6.
Construct all cabinets of welded sheet aluminum with a thickness of at least 0.125 in. meeting NEMA 3R
standards. Do not allow wood, wood fiber product, or flammable products in the cabinet. Seal cabinet
structure to prevent the entry of rain, dust, and dirt.
Provide a sunshield on the exterior top of the cabinet to reflect solar rays and mitigate temperature build-up
inside the cabinet. Construct sunshield out of 0.125 in. thick aluminum and provide a minimum of 1.25 in.
clearance above the top of cabinet secured in four locations.
Attach aluminum lifting eyes or ears to the top of the cabinet to permit lifting the cabinet with a sling. Lifting
eyes may be permanently fabricated to the cabinet frame as long as they do not interfere with the
construction and operation of the sunshield. Manufacturer may provide removable lifting eyes that can be
removed after installation. Seal any penetrations to the cabinet exterior or sunshield after removal of lifting
eyes.
Ensure cabinets conform to the requirements of ASTM designation: B209 for 5052-H32 aluminum sheet.

3.3.1.

Door. Provide sturdy and torsionally rigid cabinet doors that substantially cover the full area of the cabinet
access opening. Attach cabinet doors by a minimum of 2 heavy duty hinges or full length hinge. Provide
stainless steel hinge pins.
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Fabricate the doors and hinges to withstand a 100 lb. per vertical ft. force applied to the outer edge of the
door when open without permanent deformation or impairment of the door or cabinet body when the load is
removed.
Fit the cabinet doors with Number 2 Corbin locks and aluminum or chrome plated handles with a minimum
3/8 in. drive pin and a 3 point latch. Design the lock and latch so that the handles cannot be released until the
lock is released. Provide a locking ring for a padlock along with a padlock. Provide 2 keys for the door and 2
keys for the padlock with each cabinet. Locate the lock clear of the arc of the handle. Keys must be
removable in the locked position only. Mount locks with 2 stainless steel machine screws. Provide cabinet
doors with a catch mechanism to hold the door open at 2 positions: 90º and 120°.
Fabricate the door and door stop mechanism to withstand a simulated wind load of 5 lb. per sq. ft. applied to
both inside and outside surfaces without failure, permanent deformation, or compromising of door position.
Provide cabinets without auxiliary police doors.
Provide a gasket to act as a permanent and weather resistant seal at the cabinet door facing. The gasket
material must be of a non-absorbent material and maintain its resiliency after long term exposure to the
outdoor environment.
Provide a gasket with a minimum thickness of 0.25 in. Locate the gasket in a channel provided for this
purpose either on the cabinet or on the door. An “L” bracket is acceptable instead of this channel if the
gasket is fitted snugly against the bracket to insure a uniformly dust and weather resistant seal around the
entire door facing.
3.3.2.

Mechanical Components. Ensure all external screws, nuts, and locking washers are stainless steel. Do not
use self-tapping screws unless specifically approved by the Engineer.
Ensure all parts are made of corrosion resistant material, such as plastic, stainless steel, aluminum or brass.
Ensure all materials used in construction are resistant to fungus growth and moisture deterioration.
Separate dissimilar metals by an inert dielectric material.

4.

CONSTRUCTION

4.1.

Installation. Locate ITS poles as shown on the plans unless otherwise directed to secure a more desirable
location or to avoid conflict with utilities. Stake the ITS pole locations for verification by the Engineer.
Use established industry and utility safety practices when working near underground or overhead utilities.
Consult with the appropriate utility company before beginning such work.
Construct foundations for new ITS poles in accordance with Item 416, “Drilled Shaft Foundations,” and the
details shown on the plans.” Orient anchor bolts as shown on the plans. Install conduit per Item 618,
Conduit.”
Identify all items of a shipment with a weatherproof tag. This tag minimally must identify manufacturer,
contract number, and date and destination of shipment.
Erect poles after foundation concrete has attained its design strength as required on the plans and Item 421,
“Hydraulic Cement Concrete.” Coat anchor bolt threads and tighten anchor bolts in accordance with
Item 449, “Anchor Bolts.” Do not grout between the base plate and the foundation.
Mount the pole mounted cabinet to the backside of the ITS pole, with door either parallel or perpendicular to
the roadway, away from the direction of traffic flow, as shown on the plans. Mount cabinet plumb in all
directions.
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For ITS pole sites located on slopes greater than 4H:1V, mount the pole mounted cabinet to the backside of
the ITS pole, from the perspective parallel to the roadway with the door facing the direction of traffic flow as
shown on the plans.
Install grounding conductor from cabinet and ITS pole air terminal inside a minimum 1 in. PVC conduit within
the foundation. Bond grounding conductors to the primary ground rod as part of the grounding ring in
accordance with the ITS grounding details.
Construct reinforced maintenance pad, when required, with Class A concrete in accordance with Item 421,
“Hydraulic Cement Concrete.” Provide reinforcing steel in accordance with Item 440, “Reinforcing Steel.”
4.2.

Relocation. Before removal of the existing pole structure or cabinet, disconnect and isolate the power cables
from the electric power supply and disconnect all cables (power and communication) from the equipment and
remove any ITS equipment, associated mounting brackets, pole mounted cabinet, and cabling from the pole
structure. Remove existing pole structure as shown on the plans only at such time as authorized by the
Engineer.
Inspect the existing pole structure, with a representative from the Department, and document any evidence
of structural stress cracks or fatigue before removal. Remove and deliver to the Department, existing pole
structures that fail structural inspection to an address to be supplied by the Department.
Remove the existing pole structure in a manner acceptable to the Engineer using a method that does not
cause undue overstress or damage to the structure or appurtenances attached.
Use a crane of sufficient capacity to remove the pole. Disconnect and relocate the existing pole structure
from and to the foundation as shown on the plans in a manner acceptable to the Engineer.
When the poles are laid down, place the poles on timber cribbing so that the poles lie reasonably straight to
prevent any damage or deterioration.
Maintain safe construction and operation practices at all times. Handle the poles in such a manner during
removal so as to prevent damage to the pole's exterior finish. The Contractor will be responsible for any
damage to poles.
Unless otherwise shown on the plans, remove abandoned concrete foundations, including steel, to a depth of
at least 2 ft. below final grade in accordance with Item 496, “Removing Structures.” Backfill the excavation
with materials equal in composition and density to the surrounding area. Replace any surfacing material with
similar material to an equivalent condition.
Supply all new anchor bolts required for the installation of the ITS pole structure. Match bolt dimensions and
lengths previously used or as shown on the plans and as directed. Provide anchor bolts in accordance with
Item 449, “Anchor Bolts.”
Move existing poles to the locations shown on the plans or as directed. Construct new foundations for
relocated ITS poles in accordance with Item 416, "Drilled Shaft Foundations," and the details shown on the
plans. Install conduit per Item 618, “Conduit.” Install existing poles on new foundations in accordance with
Section 4.1, “Installation.” Do not grout between the base plate and foundation.

4.3.

Removal. Use established industry and utility safety practices when removing poles and assemblies located
near overhead or underground facilities. Consult with the appropriate utility company before beginning work.
Inspect the pole and cabinet, where included, with a representative from the Department, and remove any
ITS equipment, associated mounting hardware, and cabling still attached to the pole or inside the cabinet
before commencing work. Inspect the existing pole and cabinet in place, with a representative from the
Department, and document any evidence of damage to the representative before removal.
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Before removal of the existing pole structure or cabinet, disconnect and isolate the power cables from the
electric power supply and disconnect all cables (power and communication) from the equipment. Remove
and coil existing cabling to the nearest ITS ground box or as identified on the plans.
Carefully remove the cabinet from the pole structure. Avoid damage or injury to surrounding objects or
individuals. Deliver the cabinet to an address to be supplied by the Department.
Carefully remove the pole from the foundation in accordance with Item 496, “Removing Structures.” Avoid
damage or injury to surrounding objects or individuals. Separate the pole at the slip-fitted connections, if
applicable. If the pole cannot be separated, transport the complete pole or partially separate the pole to make
it transportable. Deliver the pole structure to an address to be supplied by the Department.
Unless otherwise shown on the plans, remove abandoned concrete foundations, including steel, to a depth of
2 ft. below final grade in accordance with Item 496, “Removing Structures.” Backfill the excavation with
materials equal in composition and density to the surrounding area. Replace surfacing material with similar
material to an equivalent condition.
4.4.

Testing.

4.4.1.

Installation. Unless otherwise shown on the plans, perform the following tests on cabinets supplied through
this Item.

4.4.1.1.

Test Procedures Documentation. Provide 5 copies of the test procedures to include tests identified in
Article 4.4.2 through Article 4.4.4 inclusive and blank data forms to the Engineer for review and comment at
least 45 days before testing for each test required on this project. Include the sequence of the tests in the
procedures. The Engineer will comment, approve, or reject test procedures within 30 days after Contractor
submittal of equipment for tests. Contractor to resubmit if necessary rejected test procedures for final
approval within 10 days before testing. Review time is calendar days. Conduct all tests in accordance with
the approved test procedures. The Department may witness all tests.
Record test data on the data forms and quantitative results. No bid item measurement or payment will be
made until the Engineer has verified the test results meet the requirements of the specification. The data
forms for all tests, except design approval tests, must be signed by an authorized representative of the
Contractor.
Provide written notice to the Engineer within 48 hr. of discovery of any testing discrepancy performed in
testing by the contractor. Furnish data forms containing the acceptable range of expected results and
measured values.

4.4.1.2.

Design Approval Test. Conduct a design approval test on 10% of the total number of cabinets supplied as
part of the project, with at least one of each type of cabinet used on the project.
Certification from an independent testing laboratory of a successfully completed design approval test is
acceptable. Ensure that the testing by this laboratory is performed in accordance with the requirements of
this specification. Failure of independent tests to comply with the requirements of this specification will be
grounds for rejection of any certification.
Provide a copy of the certification to the Engineer. The data forms for the design approval tests must be
signed by an authorized representative (company official) of the equipment manufacturer or by an authorized
representative of an independent testing facility.
Notify the Engineer 10 working days before conducting this testing. The Department may witness all the
tests. Perform the following tests:
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4.4.1.2.1.

Power Service Transients. Provide equipment that meets the performance requirements, specified in this
Item, when subjected to the power service transients as specified in NEMA TS2, Section 2.2.7.2, “Transient
Tests (Power Service)”, or most current version.

4.4.1.2.2.

Temperature and Condensation. Provide equipment that meets the performance requirements, specified in
this Item, when subjected to the following conditions in the order specified below:
 stabilize the equipment at -30°F and test as specified in NEMA TS2, Sections 2.2.7.3, “LowTemperature Low-Voltage Tests” and 2.2.7.4, “Low-Temperature High-Voltage Tests”, or most current
version.
 Allow the equipment to warm up to room temperature in an atmosphere with relative humidity of at least
40%. Operate the equipment for 2 hr., while wet, without degradation or failure.
 Stabilize the equipment at 165°F and test as specified in NEMA TS2, Sections 2.2.7.5, “HighTemperature High Voltage Tests” and 2.2.7.6, “High-Temperature Low-Voltage Tests”, or most current
version.

4.4.1.2.3.

Relative Humidity. Provide equipment that meets the performance requirements, specified in this Item,
within 30 min. of being subjected to a temperature of 165°F and a relative humidity of 18% for 48 hr.

4.4.1.2.4.

Vibration. Provide equipment that shows no degradation of mechanical structure, soldered components, or
plug-in components and will operate in accordance with the manufacturer's equipment specifications after
being subjected to the vibration tests as described in NEMA TS2, Section 2.2.8, “Vibration Test”, or most
current version.

4.4.1.2.5.

Power Interruption. Provide equipment that meets the performance requirements, specified in this Item,
when subjected to nominal input voltage variations as specified in NEMA TS2, Section 2.2.10, “Power
Interruption Test”, or most current version.

4.4.1.3.

Stand-Alone Tests. Conduct a Stand-Alone Test for each cabinet after installation. Exercise all stand-alone
(non-network) functional operations consisting of the following, at a minimum:
 19-inch EIA rack,
 adjustable shelves,
 locking mechanism,
 fan and thermostat,
 cabinet light,
 back panel,
 circuit breakers,
 surge protection,
 grounding system,
 terminal strips,
 interconnect harnesses with connectors,
 cabinet attachment to pole,
 weatherproofing, and
 “Door Open” connection to back panel.
Notify the Engineer 5 working days before conducting this test. The Engineer may witness all the tests.

4.4.1.4.

Consequences of Test Failure. If a unit fails a test, submit a report describing the nature of the failure and
the actions taken to remedy the situation before modification or replacement of the unit. If a unit requires
modification, correct the fault and then repeat the test until successfully completed. Correct minor
discrepancies within 30 days of written notice to the Engineer. If a unit requires replacement, provide a new
unit and then repeat the test until successfully completed. Major discrepancies that will substantially delay
receipt and acceptance of the unit will be sufficient cause for rejection of the unit.
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Failure to satisfy the requirements of any test is considered a defect and the equipment is subject to rejection
by the Engineer. The rejected equipment may be offered again for retest provided all noncompliance has
been corrected.
If a failure pattern develops in similar units within the system, implement corrective measures, including
modification or replacement of units, to all similar units within the system as directed. Perform the corrective
measures within 30 calendar days without additional cost or extension of the contract period.
4.4.1.4.1.

Consequences of Design Approval Test Failure. If the equipment fails the design approval test, correct
the fault within 30 days and then repeat the design approval test until successfully completed.

4.4.1.4.2.

Consequences of Stand-Alone Test Failure. If the equipment fails the stand-alone test, correct the fault
within 30 days and then repeat the stand-alone test until successfully completed.

4.4.2.

Relocation.

4.4.2.1.

Pre-Test. Conduct performance testing before removal of ITS pole mounted cabinet. Test the following
components or equipment, at a minimum, and document functional operations in the presence of
representatives of the Contractor and the Department.
 locking mechanism,
 fan and thermostat,
 cabinet light,
 back panel,
 circuit breakers,
 surge protection system,
 grounding system, and
 “Door Open” connection to back panel.
Ensure that both representatives sign the test report indicating that the equipment has passed or failed each
function. Once removed, the equipment becomes the responsibility of the Contractor until accepted by the
State. Compare test data before removal and test data after installation.

4.4.2.2.

Post Test. Testing of the ITS pole mounted cabinet is for the purpose of relieving the Contractor of
maintenance of the system. The Contractor will be relieved of the responsibility for maintenance of the
system in accordance with Item 7, “Legal Relations and Responsibilities”, after a successful test period. The
Contractor will not be required to pay for electrical energy consumed by the system.
After all existing ITS equipment has been installed, perform the same functional operation test described
under Article 4.4.2.1. Furnish test data forms containing the sequence of tests including all of the data taken
and quantitative results for all tests. Submit the test data forms to the Engineer at least 30 days before the
day the tests are to begin. Obtain Engineer’s approval of test procedures before submission of equipment for
tests. Send at least 1 copy of the data forms to the Engineer.
The performance test results after relocation must be equal to or better than the test results before removal.
Repair or replace those components within the system which failed after relocation but which passed before
removal.
The Department will conduct approved ITS equipment system tests on the field equipment hardware with the
central equipment. The tests will, as a minimum, exercise all remote control functions and display the return
status codes from the controller.
If any unit fails to pass a test, prepare a report and deliver it to the Engineer. Describe in the report the nature
of the failure and the corrective action needed. If the failure is the result of improper installation or damage
during reinstallation, reinstall or replace the unit and repeat the test until the unit passes successfully, at no
additional cost to the Department or extension of the contract period.
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4.5.

Documentation. Submit documentation for this Item consisting of the following:

4.5.1.

ITS Pole. Shop drawings should clearly detail the following for the ITS poles submitted for the project:
 physical pole drawings,
 weatherheads,
 anchor bolts,
 material list,
 lightning suppression,

4.5.2.

 cabinet Mounting attachments (when cabinet
required), and
 grounding system.

Pole Mounted Cabinet. Shop drawings should clearly detail the following for ITS pole mounted cabinets
when required as shown on the plans:
 dimensions,
 power distribution panel,
 shelves,

 surge suppression,

 door,

 back panel,

 gasket,

 outlets,

 door look,

 circuit breakers,

 materials list,

 power cable terminals,

 exterior finish,

 wiring diagrams,

 ventilation,

 cabinet grounding,

 terminal strips,

 environmental parameters, and

 harnesses,

 connectors.

 filter,
Submit shop drawings, signed, sealed, and dated by a registered professional Engineer in Texas showing
the fabrication and erection details for each ITS pole including the ITS cabinet and mounting details in
accordance with Item 5, “Control of the Work”.
Provide at least 2 complete sets of operation and maintenance manuals in hard copy format in addition to a
CD/DVD or removable flash drive that include the following:
 complete and accurate schematic diagrams,
 complete installation procedures,
 complete performance specifications (functional, electrical, mechanical and environmental) on the unit,
 complete parts list including names of vendors for parts not identified by universal part number such as
JEDEC, RETMA, or EIA,
 pictorial of component layout on circuit board,
 complete maintenance and trouble-shooting procedures,
 complete stage-by-stage explanation of circuit theory and operation,
 recovery procedures for malfunction, and
 instructions for gathering maintenance assistance from manufacturer.
Identify material which is copyrighted or proprietary in nature as part of the documentation submittal. The
Department will take proper provisions to secure such material and not distribute without written approval.
Provide Department with certification documentation verifying conformance with environmental and testing
requirements contained in the special specification. Certifications may be provided by the manufacturer or
through independent labs.
4.6.

Warranty. The start date of the manufacturer’s standard warranty will begin when the stand-alone test plan
has been approved. Any equipment with less than 95% of its warranty remaining at the beginning of the
stand-alone test will not be accepted by the Department. Guarantee that equipment furnished and installed
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for this project performs according to the manufacturer’s published specifications. Warrant the equipment
against defects or failure in design, materials, and workmanship for a minimum of 5 years or in accordance
with the manufacturer’s standard warranty if warranty period is greater. Assign, to the Department, all
manufacturer’s normal warranties or guarantees on all electronic, electrical, and mechanical equipment,
materials, technical data, and products furnished for and installed on the project. Repair or replace, at the
manufacturer’s option, defective equipment during the warranty period at no cost to the Department.
Repair or replace equipment at the Contractor’s expense before beginning testing in the event of a
malfunction or failure. Furnish replacement parts for all equipment within 30 days of notification of failure by
the Department.

5.

MEASUREMENT
This Item will be measured as each unit furnished, installed, relocated, or removed as shown on the plans,
excluding new foundations and conduit.

6.

PAYMENT

6.1.

Furnish and Install. The work performed and materials furnished in accordance with this Item and
measured as provided for under "Measurement" will be paid for at the unit price bid for “ITS Pole" of the type
and height specified, including COSS/OSB extension, and “ITS Pole Mount Cabinet” of the type and
configuration specified. This price is full compensation for furnishing, fabricating, and erecting ITS pole
structures as shown on the plans; for furnishing, fabricating, and installing ITS pole mounted cabinets as
shown on the plans; for furnishing and placing anchor bolts, nuts, washers, and templates; conducting
cabinet testing; and equipment, materials, labor, tools, and incidentals necessary to provide an ITS pole
structure or pole mounted cabinet complete in place and ready for the attachment of ITS equipment.
New drill shaft foundations will be paid for under Item 416, “Drilled Shaft Foundations.” New conduit will be
paid for under Item 618, “Conduit.”

6.2.

Install Only. The work performed and materials furnished in accordance with this Item and measured as
provided for under "Measurement" will be paid for at the unit price bid for “ITS Pole (Install Only)” of the type
and height specified, including COSS/OSB extension, and “ITS Pole Mount Cabinet (Install Only)” of the type
and configuration specified. This price is full compensation for erecting ITS pole structures and installing ITS
pole mounted cabinets furnished by the Department as shown on the plans; for installing and placing anchor
bolts, nuts, washers, and templates; conducting cabinet testing; and equipment, materials, labor, tools, and
incidentals necessary to provide an ITS pole structure or pole mounted cabinet, complete in place, and ready
for the attachment of ITS equipment.
New drill shaft foundations will be paid for under Item 416, “Drilled Shaft Foundations.” New conduit will be
paid for under Item 618, “Conduit.”

6.3.

Relocate. The work performed and materials furnished in accordance with this Item and measured as
provided for under "Measurement" will be paid for at the unit price bid for “ITS Pole (Relocate)” of the type
and height specified, including COSS/OSB extension, and “ITS Pole Mount Cabinet (Relocate)” of the type
and configuration specified. This price is full compensation for removing existing ITS pole structures or pole
mounted cabinets as shown on the plans; removing existing foundations; backfilling and surface placement;
hauling and erecting ITS pole structures; hauling and installing ITS pole mounted cabinets; furnishing and
placing anchor bolts, nuts, washers, and templates; conducting cabinet testing; and equipment, materials,
labor, tools, and incidentals necessary to relocate existing ITS pole structures or pole mounted cabinets,
complete in place, and ready for the attachment of ITS equipment.
New drill shaft foundations will be paid for under Item 416, “Drilled Shaft Foundations.” New conduit will be
paid for under Item 618, “Conduit.”
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6.4.

Remove. The work performed and materials furnished in accordance with this Item and measured as
provided for under “Measurement” will be paid for at the unit price bid for “ITS Pole (Remove)” of the type
and height specified, including COSS/OSB extension, and “ITS Pole Mount Cabinet (Remove)” of the type
and configuration specified. This price is full compensation for removing existing ITS pole structures and
pole mounted cabinets as shown on the plans; removing existing foundations; backfilling and surface
placement; loading and hauling; and equipment; materials, labor, tools, and incidentals necessary to
complete the removal of existing ITS pole structures and pole mounted cabinets.
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