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Instructions for Traffic Electrical Special Provisions

The special provisions in this document require review for adaptation to each specific project pertaining to materials and procedures not covered in the Standard Specifications.  Note that the special provisions in this document do not address every situation.

OPENING  ()
ELECTRICAL

A. Description of Work.  
B. Equipment List and Drawings.  Carry out submittals in accordance with Subsection 617.03.2 of the Standard Specifications.

C. General.  Consult with the Project Manager and affected utility companies about the work prior to commencement of work.

Provide the proper anchor bolt circle for all standards.

Use rosin core solder in all electrical soldered connections.

D. Description of Materials and Installation.  Conform to sections 616, 617, and 703 of the Standard Specifications for Road and Bridge Construction – 2006 edition.

Additions, exceptions or modifications to the Standard Specifications follow:

Steel Conduit  ()
1) Conduit – Steel

Install rigid steel conduit as shown on the plans.  Push or bore conduit under the existing concrete roadway.  Install conduit under median and shoulders before new plant mix is put in place.   


Make the conduit and metal poles mechanically and electrically secure so that they form a continuous grounded system.  When not included as part of a new foundation, furnish, install, and pay for all work and materials (such as grounding straps and bare AWG No. 6 wire) necessary to make a continuous grounded system as part of the unit price for conduit.


Connect new steel conduit directly to stubs of existing steel conduit protruding from existing foundations and at nearest coupling points.  Do not use plastic conduit in the system.


Open cutting across the existing roadway will be allowed only after three unsuccessful attempts at conduit installation using either a fluid assisted directional boring system with a minimum push and pull back force of 4,946 lbf, or a directional rod pusher with a minimum push and pull back force of 38,217 lbf.

a) Description.  Fill open cuts across roadways with flowable fill per the detail on the plans.  Furnish and place flowable fill (also known as controlled low-strength material, controlled density fill, flowable mortar and slurry cement backfill) as an alternative to compacted soil to the lines and grades shown on the plans.  Applications for this material include beddings, encasements and general backfill for trenches.

b) Materials.  Furnish flowable fill material meeting the following requirements:

(1) Fine Aggregate – Furnish fine aggregate meeting the requirements of Standard Specifications Section 701.01.1.

(2) Portland Cement – Use Type 1 cement meeting the requirements of Standard     Specifications Section 551.02.1.

(3) Fly Ash – Use fly ash meeting the requirements of Standard Specifications Section 551.02.10.

(4) Air Entraining Admixtures – Use air entraining admixtures meeting the requirements of Standard Specifications Section 551.02.3.  High air generators or foaming agents may be used in lieu of conventional air entraining admixtures and may be added at the jobsite and mixed in accordance with the manufacturer’s recommendation.

c) Mix Design.  Flowable fill is a mixture of Portland cement, fly ash, fine aggregate, air entraining admixture, and water.  Flowable fill contains a low cementitious content for reduced strength development.  Submit two (2) copies of a mix design to the Project Manager for approval fourteen (14) calendar days before start of production.


The following are suggested mix guides for excavatable and non-excavatable flowable fill:

	MATERIALS
	EXCAVATABLE
	NON-EXCAVATABLE

	Cement, Type I or II
	75.6-102.6 lb/yd3
	75.6-151.2 lb/yd3

	Fly Ash
	None
	151.2-596.7 lb/yd3

	Water
	Mix designs must produce a consistency that will result in a flowable, self-leveling product at time of placement
	Mix designs must produce a consistency that will result in a flowable, self-leveling product at time of placement

	Air
	5-35%
	5-15%

	28-Day                         Compressive Strength
	Maximum 100 psi
	Minimum 125 psi

	Unit Weight (Wet)
	2,430-2,970 lb/yd3
	2,700-3,375 lb/yd3



The requirements for percent air, compressive strength, and unit weight are for laboratory designs only and are not intended for jobsite acceptance requirements.  Proportion fine aggregate to yield 1 cubic yard.

d) Construction Requirements.  Sample, handle, batch, mix, and transport flowable fill per the requirements of Standard Specifications Sections 551.03.3 and 551.03.4.  Place flowable fill by chute or pumping and use a tremie when placing through water.  Place flowable fill to the designated fill line without vibration or other compaction methods.  Place flowable fill when the ambient temperature is 35°F or higher.  Protect flowable fill from freezing for a minimum of 36 hours after placement.


Use straps, soil anchors, or other approved means of restraint when flowable fill is used for pipe backfill and other uses that may result in flotation, uplift, or misalignment.  Confine the flowable fill material within the designated placement area.  Prevent intrusion damage to adjacent work areas and facilities from lateral hydraulic pressure of the fill during placement and prior to hardening.  After placement, leave the flowable fill undisturbed until the material has set.  The Project Manager will determine when flowable fill may be covered based on the following:

(1) Supports the weight of a person weighing at least 155 lb without deforming the surface, when placed beyond the traveled way; or

(2) After 24 hours or obtains 35 psi compressive strength as measured by a pocket penetrometer, when placed within the traveled way.

e) Basis of Payment.  Payment for all costs associated with furnishing and placing flowable fill is included as part of this bid item.

*
Plastic Conduit  ()

2) Conduit - Plastic

Install plastic conduit as shown on the plans without rigid steel terminations at pull boxes and foundations.


Open cutting across the existing roadway will be allowed only after three unsuccessful attempts at conduit installation using either a fluid assisted directional boring system with a minimum push and pull back force of 4,946 lbf, or a directional rod pusher with a minimum push and pull back force of 38,217 lbf.

a) Description.   Fill open cuts across roadways with flowable fill per the detail on the plans.  Furnish and place flowable fill (also known as controlled low-strength material, controlled density fill, flowable mortar and slurry cement backfill) as an alternative to compacted soil to the lines and grades shown on the plans.  Applications for this material include beddings, encasements and general backfill for trenches.

b) Materials.  Furnish flowable fill material meeting the following requirements:

(1) Fine Aggregate – Furnish fine aggregate meeting the requirements of Standard Specifications Section 701.01.1.

(2) Portland Cement – Use Type 1 cement meeting the requirements of Standard     Specifications Section 551.02.1.

(3) Fly Ash – Use fly ash meeting the requirements of Standard Specifications Section 551.02.10.

(4) Air Entraining Admixtures – Use air entraining admixtures meeting the requirements of Standard Specifications Section 551.02.3.  High air generators or foaming agents may be used in lieu of conventional air entraining admixtures and may be added at the jobsite and mixed in accordance with the manufacturer’s recommendation.

c) Mix Design.  Flowable fill is a mixture of Portland cement, fly ash, fine aggregate, air entraining admixture, and water.  Flowable fill contains a low cementitious content for reduced strength development.  Submit two (2) copies of a mix design to the Project Manager for approval fourteen (14) calendar days before start of production.


The following are suggested mix guides for excavatable and non-excavatable flowable fill:

	MATERIALS
	EXCAVATABLE
	NON-EXCAVATABLE

	Cement, Type I or II
	75.6-102.6 lb/yd3
	75.6-151.2 lb/yd3

	Fly Ash
	None
	151.2-596.7 lb/yd3

	Water
	Mix designs must produce a consistency that will result in a flowable, self-leveling product at time of placement
	Mix designs must produce a consistency that will result in a flowable, self-leveling product at time of placement

	Air
	5-35%
	5-15%

	28-Day                         Compressive Strength
	Maximum 100 psi
	Minimum 125 psi

	Unit Weight (Wet)
	2,430-2,970 lb/yd3
	2,700-3,375 lb/yd3



The requirements for percent air, compressive strength, and unit weight are for laboratory designs only and are not intended for jobsite acceptance requirements.  Proportion fine aggregate to yield 1 cubic yard.

d) Construction Requirements.  Sample, handle, batch, mix, and transport flowable fill per the requirements of Standard Specifications Sections 551.03.3 and 551.03.4.  Place flowable fill by chute or pumping and use a tremie when placing through water.  Place flowable fill to the designated fill line without vibration or other compaction methods.  Place flowable fill when the ambient temperature is 35°F or higher.  Protect flowable fill from freezing for a minimum of 36 hours after placement.


Use straps, soil anchors, or other approved means of restraint when flowable fill is used for pipe backfill and other uses that may result in flotation, uplift, or misalignment.  Confine the flowable fill material within the designated placement area.  Prevent intrusion damage to adjacent work areas and facilities from lateral hydraulic pressure of the fill during placement and prior to hardening.  After placement, leave the flowable fill undisturbed until the material has set.  The Project Manager will determine when flowable fill may be covered based on the following:

(1) Supports the weight of a person weighing at least 155 lb without deforming the surface, when placed beyond the traveled way; or

(2) After 24 hours or obtains 35 psi compressive strength as measured by a pocket penetrometer, when placed within the traveled way.

Basis of Payment.  Payment for all costs associated with furnishing and placing flowable fill is included as part of this bid item. 

Pull Box - Concrete  (Revised 1-6-10)

3) Pull Box – Concrete Type 1, 2, and 3

When installing pull boxes in sidewalk, install so water runs away from the pull box lip.  When installing pull boxes in open ground, encase pull box in a class D concrete pad extending 12 inches horizontally away from the pull box in all directions and at least 12 inches deep.


Prevent damage to any existing pull box to be re-used on this project.  Any pull box damaged by the Contractor is to be replaced by the Contractor at no cost to the project.


This item includes all excavation, gravel base, the concrete pad around the pull box, placement of the pull box, electrical bonding of conduits, backfill, and repair of the surface and surrounding area.

Interconnect Cable  ()

4) Cable – Copper 6 Pair AWG 19 – Comm

Provide 4 feet of slack interconnect cable in each cabinet.  Prepare interconnect cable for connection in the cabinet by removing 12 inches of the cable sheath.  Coil slack cable neatly inside the cabinet.  Tape and coil the conductors of the interconnect cable neatly inside the cabinet to the satisfaction of the Project Manager.  Provide spade type connectors for all of the conductors in the cable.  MDT personnel will make final connections.
Luminaire Poles - Contractor Furnished  (Revised 4-14-11)

5) Luminaire / Signal Standards

This specification applies to luminaire standards only – contact the Traffic Electrical Section for a Signal Standard Specification.  Rescind subsection 703.04.1 and 703.04.6 of the standard specifications and replace with the following:


703.04.1 General.  Furnish standards fabricated and inspected meeting Section 556 and designed to the 1994 AASHTO "Standard Specifications for Structural Supports for Highway Signs, Luminaries, and Traffic Signals".


Use a minimum luminaire dead load of 77 lb, and a minimum luminaire projected area of 3.3 ft2 for design purposes. Use a design wind velocity for all standards of 90 miles per hour.  Include on the shop drawings the following reaction data at the base of the pole, reported as reactions normal to the standard global coordinate system:

· Moment X (MX) Ft.-Lb.

· Moment Y (MY) Ft.-Lb.

· Torsion Z (MZ) Ft.-Lb.

· Shear Force X (VX) Lb.

· Shear Force Y (VY) Lb.

· Axial Load (P) Lb.

Fabricate all standards from steel. Once the standards, posts, or pedestals are erected and the installation complete, grout the gap between the base and foundation using grout meeting Subsection 713.05. Form a ¾ inch drain hole in the grout at the lowest point.


Meet the standard manufacturer’s requirements for the anchor bolt placement in the foundation.


Repair all damage to galvanized pole and standard surfaces by applying one coat of cold galvanizing compound to the damaged area.


Install standards or posts as specified in the Contract.


703.04.6 Welding Steel.  Meet the American Welding Society Specifications AWS D1.1, its current revisions, and as amended by AASHTO and the contract.


Furnish the weld procedures with the shop drawings. 


Welding Inspection.  Meet all the applicable AASHTO and AWS welding inspection requirements, including those modified as follows:


AASHTO 1.4.2 Circumferential Weld Splices.  Perform radiographic testing or ultrasonic testing as approved by the Engineer meeting AWS D1.1, Structural Welding Code Annex K.


AASHTO 1.4.2 Longitudinal Seams.  Inspect one hundred percent of all Full Penetration Groove welds using Radiography or testing may be by Ultrasonic test methods AWS D1.1, Structural Welding Code Ultrasonic Annex K, both of the above test methods to be approved by the Engineer before use.  Provide ASNT certifications and procedures before testing.


Randomly test 25 percent of all Partial Penetration welds and fillet welds per component using Magnetic particle test methods.


AASHTO 1.4.2 Base Connection Welds. Randomly inspect 25% of all base connection welds and all fillet welds using Magnetic Particle (MT) specified in AWS D 1.1, Structural Welding Code (Section 6).

Luminaire Assembly  ()

6) Luminaire Assembly

Furnish each luminaire in accordance with the provisions of Subsection 703.13.  Specify ANSI/IES full-cutoff (flat lens), medium, type III distribution.

Service Assembly – Overhead  ()

7) Service Assembly

Include the cost of the photoelectric control as part of this bid item.

Service Assembly – Underground  ()

8) Service Assembly

Include the cost of the photoelectric control and the 6” x 6” pressure treated wood post as part of this bid item.

Service Assembly – Flasher  ()

9) Service Assembly

Use a solid state, NEMA, dual circuit, plug-in type flasher.

Traffic Signal Head - LED Optical Unit  (Revised 2-7-12)

10) Signal – Traffic

Supply each traffic signal in accordance with the provisions of Subsection 703.10.1, except for the “RED”, “YELLOW” and “GREEN” signal indications.  Supply “RED”, “YELLOW” and “GREEN” signal indications which utilize light-emitting-diodes (LEDs) in accordance with the latest issue of the I.T.E. Vehicle Traffic Control Signal Heads (VTSCH) specification.  Supply circular and arrow signal indications that have clear polycarbonate lens.  The lens must be diffused or the module must have some other method of achieving the appearance of an incandescent lamp (smooth and non-pixilated). Supply bi-modal “GREEN/YELLOW” arrow indications that utilize 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 within the first 60 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 60 months of operation.

Affix a permanent label, indicating the date of installation, to the back of each “RED”, “YELLOW”, “GREEN” and “GREEN/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 mast arm signal indication.  If not required for signal mounting, install a side-of-pole terminal compartment for wire termination.

Use ½” coarse thread stainless steel bolts to mount traffic signals to the side of signal poles.
Traffic Signal Head – LED Optical Unit Retrofit  (Initiated 1-9-10)

11) Signal – Traffic Retrofit
a) Description.  Replace the existing traffic signal lens and reflector assemblies with LED modules.

b) Materials.  Supply “RED”, “YELLOW” and “GREEN” signal indications which utilize light-emitting-diodes (LEDs) in accordance with the latest issue of the I.T.E. Vehicle Traffic Control Signal Heads specification.  Supply “RED”, “YELLOW” and “GREEN” circular and arrow signal indications that have colored polycarbonate lenses that match the wavelength of the LEDs.  Supply bi-modal “GREEN/YELLOW” arrow indications that utilize LED’s.  Supply indications that are compatible with the existing traffic signal housings.

Supply LED indications that have a guarantee to be replaced or repaired if a signal indication falls below minimum I.T.E. intensity levels or fails to function as intended due to workmanship or material defects within the first 60 months of operation.

Affix a permanent label, indicating the date of installation, to the back of each LED signal indication.  The Project Manager must approve the label and method of attachment.

c) Construction Requirements.  Remove the existing traffic signal indications and install new LED traffic signal indications in the existing housings.  Dispose of removed indications.

d) Basis of Payment.  Payment will be for each LED traffic signal module in place and operational.

Pedestrian Signal – Countdown  (Initiated 1-6-10)

12) Signal – Pedestrian (Countdown)

Supply pedestrian indications that utilize light-emitting diodes (LEDs) for the UPRAISED HAND symbol, the WALKING PERSON symbol and the countdown display.  Supply pedestrian signal indications that conform to the latest issue of the I.T.E. Pedestrian Traffic Control Signal Indications specifications and to the MUTCD.  Supply indications that have the countdown display and pedestrian displays in the same housing.  Supply indications with a countdown display that is at least 9 inches in height.  Supply indications that have filled in symbols to give the appearance of an incandescent indication.  Supply indications that are compatible with the pedestrian signal housing.


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 within the first 60 months of operation.


Supply LED indications that work with a conflict monitor utilizing NEMA-plus functions, specifically DUAL INDICATION.


Affix a permanent label, indicating the date of installation, to the back of each LED signal indication.  The Project Manager must approve the label and method of attachment.


Use ½” coarse thread stainless steel bolts to mount pedestrian signals to the side of signal poles.

Pedestrian Signal - Retrofit - LED  ()

13) Signal – Pedestrian Retrofit
a) Description.  Replace the existing pedestrian signal lens and reflector assemblies with LED modules.

b) Materials.  Supply pedestrian indications that utilize light-emitting diodes (LEDs) for both the UPRAISED HAND symbol and the WALKING PERSON symbol in accordance with the latest issue of the I.T.E. Pedestrian Traffic Control Signal Indications specification.  Supply pedestrian signal indications that conform to the MUTCD.  Supply indications that have the symbols side by side and have filled in symbols to give the appearance of an incandescent indication.  Supply indications that are compatible with the existing pedestrian signal housings.

Supply LED indications that have a guarantee to be replaced or repaired if a signal indication falls below minimum I.T.E. intensity levels or fails to function as intended due to workmanship or material defects within the first 60 months of operation.

Supply LED indications that work with a conflict monitor utilizing NEMA-plus functions, specifically DUAL INDICATION.

Affix a permanent label, indicating the date of installation, to the back of each LED signal indication.  The Project Manager must approve the label and method of attachment.

c) Construction Requirements.  Remove the existing pedestrian signal indications and install new LED pedestrian signal indications in the existing housings.  Dispose of removed indications.

d) Basis of Payment.  Payment will be for each LED pedestrian signal module in place and operational.

Pedestrian Signal - Retrofit - Countdown  (Initiated 1-6-10)

14) Signal – Pedestrian Retrofit (Countdown)
a) Description.  Replace the existing pedestrian signal lens and reflector with LED modules that include countdown displays.

b) Materials.  Supply pedestrian indications that utilize light-emitting diodes (LEDs) for the UPRAISED HAND symbol, the WALKING PERSON symbol, and the countdown display.  Supply pedestrian signal indications that conform to the latest issue of the I.T.E. Pedestrian Traffic Control Signal Indications specification and to the MUTCD.  Supply indications that have the countdown display and pedestrian displays in the same housing.  Supply indications with a countdown display that is at least 9 inches in height.  Supply indications that have filled in symbols to give the appearance of an incandescent indication.  Supply indications that are compatible with the existing pedestrian signal housings

Supply LED indications that have a guarantee to be replaced or repaired if a signal indication falls below minimum I.T.E. intensity levels or fails to function as intended due to workmanship or material defects within the first 60 months of operation.

Supply LED indications that work with a conflict monitor utilizing NEMA-plus functions, specifically DUAL INDICATION.

Affix a permanent label, indicating the date of installation, to the back of each LED signal indication.  The Project Manager must approve the label and method of attachment.

c) Construction Requirements.  Remove the existing pedestrian signal indications and install new LED pedestrian signal indications in the existing housings.  Salvage any removed LED signal indications to the MDT.

d) Basis of Payment.  Payment will be for each LED pedestrian signal module in place and operational.

Pedestrian Push Button  ()*
15) Pushbutton - Pedestrian

Use ¼” coarse (20 threads/inch) stainless steel bolts to mount pedestrian push buttons to the side of signal poles.

Pedestrian Push Button – Tactile  (Revised 8-31-11)*
16) Push Button/Pedestrian-Tactile

Supply accessible pedestrian signals (APS) that include the pedestrian pushbutton and housing combination.  The pushbutton must meet the requirements of 703.12.  The housing must have a locator tone to indicate the location of the button.  The volume of the locator tone must be adjustable by digital means and must automatically adjust to ambient noise level.  The volume over ambient noise level must be adjustable in increments of 5 decibels (dB).  The button must have a raised arrow, which can be adjusted to point toward the appropriate crosswalk.  The button and housing combination must also provide feedback that a call for service has been placed.  The feedback must be in the form of a lit LED and an audible indication.  The accessible signal must also provide vibro-tactile information, in the form of the button vibrating during the appropriate Walk signal.  The pedestrian signals must operate without any additional equipment in the signal cabinet, or additional signal conductors from the cabinet.

When voice messaging is required, provide accessible pedestrian signal stations with custom voice messages that provide location information on a button push, and street crossing message when the appropriate walk signal activates.  The voice messages will be in the following format: 

Voice on location (VOL): Wait to cross (Street being crossed) at (Intersecting Street).

Walk Message: (Street name being crossed). Walk sign is on to cross (Street name being crossed).


When voice messaging is required, submit a Custom Voice Message Detail sheet with the electrical material submittals.
Any additional hardware or control unit required for operation of each accessible pedestrian signal must be included as part of the signal.  Any additional signal cable or wiring between the housing and control unit is included as part of this item.


At new traffic signal installations, do not activate accessible pedestrian signals until the day of the scheduled signal turn-on.  MDT personnel from the traffic engineering section must be present before activation to program accepted sound/volume settings.

At existing traffic signal installations, do not install accessible pedestrian signals until MDT personnel from the traffic engineering section are present.  Contact the traffic engineering section (406-444-6218) at least two weeks prior to installation to schedule a representative from traffic engineering.

Use ¼” coarse (20 threads/inch) stainless steel bolts to mount pedestrian push buttons to the side of signal poles.

Payment will be for each operating accessible pedestrian signal assembly, including button and housing combination, as well as control unit and connecting cable.

Traffic Signal Controller  ()

17) Controller

The state will furnish the signal controller, the 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.  Give a minimum of five working days advance notice to the traffic engineering section before arriving to pick up the controller cabinet.


Furnish a bare solid copper AWG No. 6 ground wire, ground rod clamp, and 5/8” x 8’ copperweld ground rod for the controller cabinet as part of this item.


Coordinate all construction activities to ensure all temporary and/or permanent pavement markings and all associated signs are in place prior to the signal turn-on.  The traffic signal will be put into operation upon approval, and at the sole discretion, of the traffic signal engineer from the MDT Traffic Engineering Section.  The sole discretion of the traffic signal engineer is based on the assurance the project intent has been met, the completeness of the project, and the ability to turn on the traffic signal safely.


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 to that date.


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 as close as possible to the contractors desired turn-on date.

Traffic Signal Controller – Contractor Supplied  ()

18) Controller

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.


Furnish a bare solid copper AWG No. 6 ground wire, ground rod clamp, and 5/8” x 8’ copperweld ground rod for the controller cabinet as part of this item.


Coordinate all construction activities to ensure all temporary and/or permanent pavement markings and all associated signs are in place prior to the signal turn-on.  The traffic signal will be put into operation upon approval, and at the sole discretion, of the traffic signal engineer from the MDT Traffic Engineering Section.  The sole discretion of the traffic signal engineer is based on the assurance the project intent has been met, the completeness of the project, and the ability to turn on the traffic signal safely.


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 of the Traffic Engineering Section of the desired turn-on date at least two weeks prior to that date.


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 the system meets functional and operational requirements.  The date arranged for the signal turn-on will be mutually agreed to and as close as possible to the contractor’s desired turn-on date.

Traffic Signal Controller - Modify  ()

19) Modify Controller
Modify the controller and cabinet as indicated in the plans.


Coordinate all construction activities to ensure all temporary and/or permanent pavement markings and all associated signs are in place prior to the signal turn-on.  The traffic signal will be put into operation upon approval, and at the sole discretion, of the traffic signal engineer from the MDT Traffic Engineering Section.  The sole discretion of the traffic signal engineer is based on the assurance the project intent has been met, the completeness of the project, and the ability to turn on the traffic signal safely.

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 of the Traffic Engineering Section of the desired turn-on date at least two weeks prior to that date.


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 the system meets functional and operational requirements.  The date arranged for the signal turn-on will be mutually agreed to and as close as possible to the contractor’s desired turn-on date.
Detection - Detector Loop  ()

20) Detector Loop

Furnish and install preformed and filled detector loops constructed from conduit.


Completely fill the conduit with hot rubberized asphalt or an approved flexible sealant to prevent incursion of moisture, and to set the turns of wire firmly in place.


Encase lead-in wires in a non-conductive 2250 psi flex hose constructed with a seamless extruded polyester fiber braid reinforcement and a non-conductive, seamless extruded urethane non-perforated jacket.  Fill the lead-in hose completely with hot rubberized asphalt or flexible sealant.  Twist wires in all lead-ins a minimum of two turns per foot for the entire length of the lead-in.  Attach lead-ins to loop heads with a schedule 80 CPVC tee and a CPVC adapter bushing.  Supply loops with sufficient lead-in to reach adjacent pull boxes.  Use a continuous conductor without splices throughout the entire loop and lead-in hose.


Install loop detectors in accordance with the LOOP DETECTOR INSTALLATION detail included in the plans.

Detection – Video Detection System  ()

21) Detector - Video
a) Description.  Provide a video detection system to detect vehicles for traffic signal operation.

b) Materials.  Provide 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.  Provide video detection cable as specified by the manufacturer of the video detection equipment.


Provide a detection system that holds a call for presence while a vehicle remains in the detection zone.  Provide 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 manufacture between the video camera and the video processor.  Provide 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.


Insure 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.

c) 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 the traffic signal turn on for installation in the cabinet.

d) 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 video processor, and any miscellaneous equipment required to make this a complete and functional system. 

Detection – Video Detection System – Programming Device Required  ()

22) Detector - Video
a) Description.  Provide a video detection system to detect vehicles for traffic signal operation.

b) Materials.  Provide 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.  Provide video detection cable as specified by the manufacturer of the video detection equipment.  

Provide a detection system that holds a call for presence while a vehicle remains in the detection zone.  Provide 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 manufacture between the video camera and the video processor.  Provide 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.  
Provide programmer device to completely configure video detection system.  Programmer must provide capabilities for upload and download and modification of the video detection configurations without video monitor.


Insure 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.

c) 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 the traffic signal turn on for installation in the cabinet.

d) 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 video processor, and any miscellaneous equipment required to make this a complete and functional system. 

Detection – RADAR Presence Detection System  ()

Detector - Radar

Description.  Provide a radar presence detection system to detect vehicles for traffic signal operation.

Materials.  Provide 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 power supply that meets manufacturers’ specifications, and contact closure input card.  Provide 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.  


Provide 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. The radar presence detection system will provide at least 8 RF channels so that multiple units can be mounted in the same vicinity without causing interference between them.

Provide 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.
Insure 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.  

Basis of Payment.  Payment will be for furnishing and installing each radar detection sensor, power/communication cable, and mounting hardware.  Also include equipment required in the cabinet, software, and all items necessary for a complete and functional system.

Poles - Traffic Signal  ()

23) Signal Standards

State furnished signal standards are noted on the plans.  Transport state furnished signal standards from MDT Headquarters in Helena to the construction site and install them.  Give a minimum of five working days advance notice to the Traffic Engineering Section before arriving to load the standards.    


Seal unused pipe tenons on mast arms and pole shafts with metal caps.
Advance Flashing Beacon  ()*
24) Advance Flashing Beacon

Supply mounting hardware to mount the traffic signal and sign as shown on the plans.  Supply a traffic signal as specified in Subsection 703.10.1.


Install the traffic signal and mounting hardware.


Payment will be for each advance flashing beacon in place and operational.  Payment for the sign is covered on the signing plans.

Radio Interconnect – Yagi Antenna  ()

25) Yagi Antenna
a) Description.   This item covers the antenna and the design, fabrication, and installation of antenna structures and brackets.  This specification, instructions on the plans, and the drawings constitute the only acceptable design for the assemblies.

b) Materials.  Provide a yagi antenna for mounting on traffic signal poles as shown in the detail drawings.  Provide an antenna with a frequency range of 896 MHz to 960 MHz, a front to back ratio of 20 dB, a nominal gain of 10 dBd, and a bandwidth of 90 MHz.  Provide an antenna that will withstand wind speeds of 100 mph, plus a 1.3 gust factor.  Provide an antenna constructed of rust resistant, corrosive free materials.  Provide associated hardware; plate mounts, washers, nuts, and bolts made of anodized aluminum, galvanized steel, or stainless steel.  Round or chamfer all sheared or cut edges to approximately 1.6 mm and paint or galvanize all exposed edges.  Provide an antenna that has coaxial cable integrally attached by the manufacturer.

Provide a broadband (125 MHz to 1,000 MHz) flange-mounted surge suppressor utilizing a UL497B listed gas tube.  Provide an arrester that is multi-strike capable and has a maximum turn on time of 2.5 ns for a 2 kV/ns surge.  Provide suppressor with an operating temperature range of (50 °F to 120 °F.

Provide suitable brackets for installing the antenna on the signal pole as illustrated on the plans.  All associated hardware, brackets, washers, nuts and bolts are included as part of this item.

The use of the detailed drawings does not relieve the supplier of the responsibility for providing proper fit of the antenna and associated assembly components.

c) Construction Requirements.  Install the antenna on the signal pole.  Install the surge suppressor in the lower right hand side of the controller cabinet below the incoming power panel or as directed by the Project Manager.

d) Basis of Payment.  Payment will be for each yagi antenna, which includes furnishing and installing the antenna, surge suppressor, and all hardware as described above.

Radio Interconnect – Omni Antenna  ()

26) Master Antenna
a) Description This item covers the design, fabrication, and installation of antenna structures and brackets.  This specification, instructions on the plans, and the drawings constitute the only acceptable design for the assemblies.

Furnish and install an omnidirectional antenna with the following specifications:

(1) Frequency range of 890 MHz to 960 MHz.

(2) Gain of 6 dBd.

(3) Impedance of 50 ohms.

(4) Termination with a type “N” connector.

(5) Wind survival rating of 125 mph.

All associated hardware, brackets, washers, nuts and bolts are included as part of this item.

Furnish and install a broadband (125 MHz to 1,000 MHz) flange-mounted surge suppressor utilizing a UL497B listed gas tube.  Furnish an arrester that is multi-strike capable and has a maximum turn on time of 2.5 ns for a 2 kV/ns surge.  Furnish an arrester with an operating temperature range of (50 °F to 120 °F.  Install the surge suppressor in the lower right hand side of the controller cabinet below the incoming power panel or as directed by the Project Manager.

Furnish and install suitable brackets for mounting the antenna as illustrated on the plans.

The use of the detailed drawings does not relieve the supplier of the responsibility for providing proper fit of the antenna and associated assembly components.

b) Payment will be for each master antenna, which includes furnishing and installing the antenna, surge suppressor, and all hardware as described above.

Radio Interconnect – 1/2” Coaxial Cable  ()

27) Cable – Copper Coaxial 50 Ohm ½ inch
a) Materials.  Furnish ½ inch, super flexible, low loss, foam filled, watertight, coaxial cable between the omnidirectional master antenna and the master radio.  Furnish coaxial cable with the following characteristics:

(1) Impedance of 50 ohms, ±1 ohm.

(2) Maximum attenuation of 10.5 dB/100 m at 900 MHz.

(3) Outer conductor of bonded aluminum tape and an overall braid of tinned copper with an inner conductor of copper-clad aluminum.

(4) Foam polyethylene dielectric.

(5) UV protected black polyethylene jacket.

(6) Minimum bending radius of 2 inches.

Use standard type “N” connectors with silver plated bodies and pins at both ends of the cable.  Use type “N” connectors manufactured by the coaxial cable manufacturer.

Provide a jumper cable to connect the surge suppressor to the master radio that meets all of the same specifications as the coaxial cable and type “N” connectors listed above.  Provide a jumper cable that is approximately 4 ½ feet in length.  A pre-manufactured, super flexible, jumper cable may be used in place of coaxial cable.

b) Construction Requirements.  Install the coaxial cable.  Route the cable from the omnidirectional master antenna through the traffic signal pole as shown in the details.  Field drill a hole in the traffic signal pole approximately ¾ inch in diameter for cable entrance.  Break sharp edges and treat the hole with cold galvanizing compound.  Furnish and install a cable-protecting weatherproofing grommet to insure the installation is weather tight.  Furnish and install a stainless steel wire mesh grip to provide strain relief for the cable.

Provide approximately 1 to 2 feet of extra cable in the vicinity of the surge suppressor prior to making the connection to the surge suppressor.

c) Install coaxial cable in one continuous run from the master antenna to the surge suppressor.  Do not splice the cable.  Do not place stress on the cable during installation such that the cable is twisted or stretched.

Radio Interconnect – 3/8” Coaxial Cable  ()

28) Cable – Copper Coaxial 50 Ohm 3/8 inch
a) Materials.  Furnish 3/8 inch, super flexible, low loss, foam filled, watertight, coaxial cable between the yagi antenna mounted on the signal pole and the local radio located inside the traffic signal controller cabinet.  Furnish coaxial cable with the following characteristics:

(1) Impedance of 50 ohms, ±1 ohm.

(2) Maximum attenuation of 13.0 dB/100 m at 900 MHz.

(3) Outer conductor of bonded aluminum tape and an overall braid of tinned copper with an inner conductor of copper-clad aluminum.

(4) Foam polyethylene dielectric.

(5) UV protected black polyethylene jacket.

(6) Minimum bending radius of 1 inch for installation, 4 inches for repeated bending.

Use coaxial cable that is integrally attached to the antenna by the manufacturer or that uses a type “N” connector.  Use a standard type “N” male connector with silver plated bodies and pins at the end of the cable.  Use type “N” connectors manufactured by the coaxial cable manufacturer.

Provide a jumper cable to connect the lightning arrestor to the local radio that meets all of the same specifications as the coaxial cable and type “N” connectors listed above.  Provide a jumper cable that is approximately 4 ½ feet in length.  A pre-manufactured, super flexible, jumper cable may be used in place of coaxial cable.

b) Construction Requirements.  Install the coaxial cable.  Route the cable from the yagi antenna through the traffic signal pole as shown in the details.  Field drill a hole in the traffic signal pole approximately ¾ inch in diameter for cable entrance.  Break sharp edges and treat the hole with cold galvanizing compound.  Furnish and install a cable-protecting weatherproofing grommet to insure the installation is weather tight.  Furnish and install a stainless steel wire mesh grip to provide strain relief for the cable.

Provide approximately 1 to 2 feet of extra cable in the lower right side of the controller cabinet prior to making the connection to the lightning arrester.

c) Install coaxial cable in one continuous run from the antenna to the controller cabinet.  Do not splice the cable.  Do not place stress on the cable during installation such that the cable is twisted or stretched.

Road Closure Gate  ()

29) Gate – Road Closure

Furnish and install Road Closure Gates as shown on the plans.  Include all necessary items and work required to erect the road closure gates as shown in the plans as part of this bid item.  The cost of foundations, pull boxes, luminaire assemblies, service assemblies, and conduit & cables/conductors from the service assemblies to the road closure gates are included under separate bid items.
Include the Type 3R cabinet mounted on the road closure gate and internal components thereof as part of this bid item.  Furnish a dry type core and coil transformer with 120 volt primary / 12 volt secondary meeting UL standard 506.  Size of the transformer is 2.79”(H) x 3.29”(W) x 3.97”(D).

Furnish and install gate arm lights that utilize red light-emitting diodes (LEDs) and have an operating range of 8.5 to 12 VAC (input voltage).

Furnish and install flashing beacon circular indications that utilize LEDs in accordance with the latest issue of the ITE Interim Purchase Specification Vehicle Traffic Control Signal Heads, Part 2:  Light Emitting Diode (LED) Vehicle Traffic Signal Modules.  Supply circular signal indications that have a colored polycarbonate lens that matches the wavelength of the LEDs.

Seal the lens for the LED signals to the housing making the unit watertight.  Provide a one-piece neoprene or EPDM (Ethylene, Propylene, Diene Monomers) gasket around the lens and housing.

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 within the first 60 months of operation.

Affix a permanent label, indicating the date of installation, to the back of each LED signal indication.  The Project manager must approve the label and method of attachment.
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