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[bookmark: _Toc364675363]616-1		Plastic Conduit (Revised 7-11-13)
(Use when steel conduit terminations are required)
[bookmark: _Toc316374740]Plastic Conduit [616] (REVISED 7-11-13)
Install plastic conduit as shown on the plans using rigid steel terminations at pull boxes and foundations.  Terminate plastic conduit runs at least 9 inches (230 mm) from the pullbox or foundation with a plastic threaded adaptor.  Thread a rigid steel conduit bend into the adaptor for the pullbox or foundation entry.  Use insulated bushings and electrically bond the steel conduit ends.

[bookmark: _Toc364675364]617-1		Cable – Copper 6 Pair Awg 19 – Comm (Added 6-27-13)
(Use whenever 6 pair communication cable is used)
Cable – Copper 6 Pair AWG 19 – Comm [617] (ADDED 6-27-13)
Prepare cable per Subsection 617.03.7. MDT personnel will make final connections.

[bookmark: _Toc316374747][bookmark: _Toc364675365]617-2		Service Assembly – Flasher (Revised 6-27-13)
Service Assembly [617] (REVISED 6-27-13)
Provide flasher per Subsection 704.08.4. Include the cost of flasher as part of the Service Assembly bid item.

[bookmark: _Toc364675366]617-3		Traffic Signal Controller (Revised 6-27-13)
CONTROLLER [617] (REVISED 6-27-13)
The Department will furnish the signal controller, controller cabinet, emergency preemption cable, and emergency preemption detectors.  Transport the controller cabinet and emergency preemption equipment from the Department of Transportation building in Helena to the construction site and install it.
The Department will arrange for a factory representative of the controller and cabinet manufacturer to be present at the turn-on for technical assistance in setting up, checking out, and demonstrating that the system meets functional and operational requirements.
The bid item for the traffic signal controller includes the cost of picking up, transporting and installing the state furnished controller cabinet and emergency preemption equipment.

[bookmark: _Toc364675367]617-4		Traffic Signal Controller – Contractor Supplied (Revised 6-27-13)
CONTROLLER [617] (REVISED 6-27-13)
As part of this item, furnish and install all traffic signal control equipment and all emergency preemption equipment required for a complete and functional installation.  Furnish all traffic signal control equipment in conformance with the current Montana Department of Transportation (MDT) specifications for traffic signal control equipment.  Contact the Electrical Unit of the Traffic Engineering Section for the required specifications.
Deliver all of the traffic signal control equipment, excluding the emergency preemption cable, to the MDT in Helena for testing.  Deliver the traffic control equipment a minimum of two weeks prior to the scheduled installation date.  Correct any deficiencies in manufacturing or materials as noted by MDT at the sole expense of the Contractor.
After testing is complete and acceptance is given, transport the traffic signal control equipment from MDT in Helena to the construction site and install it.  Give a minimum of five working days advance notice to the Traffic Engineering Section before arriving to pick up the control equipment.
Construct the cabinet and pedestal meeting the requirements of Subsection 617.03 and the Detailed Drawings.

[bookmark: _Toc364675368]617-5		Detection – Video Detection System (Revised 6-27-13)
DETECTOR – vIDEO [617] (REVISED 6-27-13)
Description.  Furnish a video detection system to detect vehicles for traffic signal operation.
Materials.  Furnish a complete detection system including a video camera, all necessary mounting hardware, a rack-mount vehicle detection video processor to detect vehicles, and one video monitor per traffic signal cabinet.  Furnish video detection cable as specified by the manufacturer of the video detection equipment.
Furnish a detection system that holds a call for presence while a vehicle remains in the detection zone.  Furnish a video camera that is shielded against sun and inclement weather and operates in a temperature range of –20°F to +120°F (-29°C to +49°C).
Include lightning protection as recommended by the video manufacturer between the video camera and the video processor.  Include any additional coaxial cable, jumpers, connectors, and any miscellaneous equipment required to make this a complete, functional system as part of this item.  Include terminal blocks necessary for connection.
Ensure that a factory representative of the video detection system manufacturer is present at the traffic signal turn-on to give technical assistance in setting up, checking out, and demonstrating that the system meets functional and operational requirements.
Construction Requirements.  Mount the video camera on the signal standard as shown in the Plans.  Install the video detection cable as one continuous cable from the traffic signal cabinet to each video camera.  Splicing the video detection cable is not allowed.  Install the lightning protection between the video camera and video processor as directed by the traffic signal engineer from the Traffic & Safety Bureau.  Seal any wire entrance holes drilled in the signal standard as approved by the Project Manager.  Deliver the video processor to the construction site at the time of the traffic signal turn-on for installation in the cabinet.
Method of Measurement and Basis of Payment.  Payment will be for furnishing and installing each camera, all mounting hardware, video detection cable, one video monitor per traffic signal cabinet, rack-mounted video processor, and any miscellaneous equipment required to make a complete and functional system.

[bookmark: _Toc364675369]617-6		Detection – Video Detection System – Programmer Device Required (Revised 6-27-13)
DETECTOR – vIDEO [617] (REVISED 6-27-13)
Description.  Furnish a video detection system to detect vehicles for traffic signal operation.
Materials.  Furnish a complete detection system including a video camera, all necessary mounting hardware, a rack-mount vehicle detection video processor to detect vehicles, and one video monitor per traffic signal cabinet.  Furnish video detection cable as specified by the manufacturer of the video detection equipment.
Furnish a detection system that holds a call for presence while a vehicle remains in the detection zone.  Furnish a video camera that is shielded against sun and inclement weather and operates in a temperature range of –20°F to +120°F (-29°C to +49°C).
Include lightning protection as recommended by the video manufacturer between the video camera and video processor.  Include any additional coaxial cable, jumpers, connectors and any miscellaneous equipment required to make this a complete, functional system as part of this item.  Include terminal blocks necessary for connection.
Furnish a programmer device to completely configure video detection system.  Programmer must provide capabilities for upload, download, and modification of the video detection configurations without a video monitor.
Ensure that a factory representative of the video detection system manufacturer is present at the traffic signal turn-on to give technical assistance in setting up, checking out, and demonstrating that the system meets functional and operational requirements.
Construction Requirements.  Mount the video camera on the signal standard as shown on the Plans.  Install the video detection cable as one continuous cable from the traffic signal cabinet to each video camera.  Splicing the video detection cable is not allowed.  Install the lightning protection between the video camera and video processor as directed by the traffic signal engineer from the Traffic & Safety Bureau.  Seal any wire entrance holes drilled in the signal standard as approved by the Project Manager.  Deliver the video processor to the construction site at the time of traffic signal turn-on for installation in the cabinet.
Method of Measurement and Basis of Payment.  Payment will be for furnishing and installing each camera, all mounting hardware, video detection cable, one video monitor per traffic signal cabinet, rack-mount vehicle detection video processor, programmer device, and any miscellaneous equipment required to make a complete and functional system.

[bookmark: _Toc364675370]617-7		Detection – RADAR Presence Detection System (Revised 6-27-13)
DETECTOR – radar [617] (REVISED 6-27-13)
Description.  Furnish a RADAR presence detection system to detect vehicles for traffic signal operation.
Materials.  Furnish a complete detection system including RADAR presence detector, all necessary mounting hardware approved or provided by the manufacturer, a cabinet side mount preassembled back plate with a power supply that meets manufacturers’ specifications, and a contact closure input card.  Furnish RADAR detection cable as specified and approved by the manufacturer of the RADAR detection equipment.  The back plate provides communication, power conversion, power supply, and surge protection for four (4) detection units.
The RADAR presence detection system is used to detect and report presence for vehicles within a 90 degree field of view with a range of 6 feet up to a 100 foot arc from the sensor.
Furnish a detection system that holds a call for presence while a vehicle remains in the detection zone and operates in a temperature range of -40°F to +165°F (-40°C to +74°C) and maintains accurate performance in all weather and light conditions.  Furnish a  RADAR presence detection system that provides at least 8 RF channels in order that multiple units can be mounted in the same vicinity without causing interference between them.
Include any additional cable, terminations, jumpers, connectors, and any miscellaneous equipment required to make this a complete and functional system as part of this item.
The RADAR presence detection system is required to have automatic and manual configuration of lanes, stop bars, and zones.  The RADAR detection system must include software for saving detector configurations and firmware upgrading.
Ensure that a factory representative of the RADAR detection system manufacturer is present at the traffic signal turn-on to give technical assistance in setting up, checking out, and demonstrating that the system meets functional and operational requirements.
Construction Requirements.  Mount the RADAR detection units as approved by the manufacturer at the locations shown on the Plans.  Connect the RADAR detector to the detection cable as approved by the manufacturer, and install the RADAR detection cable as a single continuous run from the traffic signal cabinet to each RADAR detector connection.  Splicing the RADAR detection cable is not allowed.  Seal any wire entrance holes drilled in the signal standard as approved by the Project Manager.
Method of Measurement and Basis of Payment.  Payment will be for furnishing and installing each RADAR detection sensor, power/communication cable, mounting hardware, other equipment required in the cabinet, software, and all items necessary for a complete and functional system.

[bookmark: _Toc364675371]617-8		Poles – Traffic Signal (Revised 6-27-13)
signal standards [617] (REVISED 6-27-13)
Department furnished signal standards are noted on the Plans.  Transport Department furnished signal standards from MDT Headquarters in Helena to the construction site and install them.

[bookmark: _Toc364675372]617-9		Pedestrian Hybrid Beacon (Added 7-25-13)
PEDESTRIAN HYBRID BEACON [617] (ADDED 7-25-13)
Description. Provide one pole mounted Pedestrian Hybrid Beacon (PHB) controller for each PHB location. One controller is required for each PHB and 1-100 pair as placed within the median as shown on the plans. Provide two pole mounted PHB signal heads for each PHB mast arm as described in the plan details.
Materials. Supply PHB/HAWK 120VAC, 600W DC output controller in full compliance with the current MUTCD section 4F in configuration and operations for “Pedestrian Hybrid Beacons.” Provide unit capable of local wireless activation using 2.4 GHz spread spectrum band communication. Supply unit with pole-mounted aluminum enclosure meeting NEMA 3R standards. Furnish a bare solid copper AWG No. 6 ground wire, ground rod clamp, and 5/8” c 8’ copperweld ground rod for the controller cabinet as part of this item. Inform the project manager of the desired turn-on date prior to the time the signals are to become operational. Have the Project Manager inform the Electrical Unit, Traffic Engineering Section, of the desired turn-on date at least two weeks prior.
The electrical unit will arrange for a factory representative of the controller and cabinet 
Manufacturer to be present at the turn-on for technical assistance in setting up, checking out, and demonstrating that the system meets functional and operational requirements. The date arranged for the signal turn-on will be mutually agreed to and be close as possible to the contractor’s desired turn-on date.
	Hybrid Beacon signal head is constructed containing 12” diameter, LED light units in compliance with the current MUTCD Section 4F configuration for “Pedestrian Hybrid Beacons.” Supply each traffic signal in accordance with the provisions of Subsection 703.10.1, except for the “RED”, and “YELLOW” signal indications. Supply “RED”, “YELLOW” signal indications which utilize light emitting diodes (LED’s) in accordance with the latest issue of the I.T.E. Vehicle Traffic Control Signal Heads specification. Supply circular signal indications that have colored polycarbonate lens that match the wavelength of the LED’s.
	Supply LED indications that have a guarantee to be replaced or repaired if a signal indication fails to function as intended due to workmanship or material defects with the first 24 months of operation.
	Supply LED indications from a manufacturer that guarantees replacement or repair of LED signal indications that fall below minimum I.T.E. intensity levels during the first 24 months of operation.
	Supply 3 MUTCD compliant LED indications configured for mounted to a single black aluminum 36” x 36”, louvered back plate, with each indication having a black aluminum body and accompanying black aluminum tunnel visor. The described assembly is considered as one PHB signal head unit. Supply mounting hardware for standard mast arm tenon mounting.
	Affix a permanent label, indicating the date of installation, to the back of each “RED” and “YELLOW” signal indication. The Project Manager must approve the label and method of attachment.
	Use 7 conductor signal cable from the traffic signal side-of-pole terminal compartment mounted on the signal pole shaft to the end of the mast arm signal indication. If not required for signal mounting, install a side-of-pole terminal compartment for wire termination.
 Basis of Payment. Payment will be for furnishing and installing each controller, mounting hardware, communication hardware, internal wiring, external rigid conduit, junction box(s), and furnishing and installing each PHB signal head, louvered backplate, mounting hardware, internal pole wiring and any miscellaneous equipment required to make this a complete and functional system.
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