Section 667

Special Provisions

Add the following Section:
SECTION 667
TRAFFIC SIGNAL COMMUNICATION SYSTEM

667-1.01 DESCRIPTION. Provide all labor, equipment and materials, mounting hardware and ancillary items to provide a fully functional traffic signal communication system. Requirements include all items detailed in this Section and the Plans including but not limited to: 

1.
Installation and setup of radio interconnect system between traffic signal controllers shown in Plans

2.
Installation and setup of on-street master traffic signal controller at location shown in the Plans

3.
Installation and setup of uninterruptible power supply where required

4.
Providing other equipment and deliverables as specified

5.
Manufacturer assisted startup of the system

6.
Setup of ADOT owned Aries traffic signal software

7.
Telephone service

8.
Training

667-2.01 MATERIALS.

Approved Products List.  The Approved Products List does not apply to the 667 Pay Items.  Provide catalog cuts of materials to the Engineer for review and approval.

Materials Not Requiring Certification.  Only submit these materials for review and approval if they are included in the Materials Certification List (MCL).

Provide new materials that meet the requirements set forth in Section 740 of the Special Provisions, the Material Certification List (MCL) and the latest version of the Standard Specifications for Highway Construction. The following equipment is required as part of the Traffic Signal Communication System:

1.
Radio Interconnect System. Provide the following materials in the number and locations detailed in the Plans. All connecting cables, mounting hardware, conduit, and appurtenances are to be included.

a.
Master Radio

b.
Remote Radio

c.
Omni Antenna

d.
Yagi Antenna

e.
Antenna Cable

f.
AC Adaptor

g.
Lightning Protector

h.
Antenna Cable Connectors

2.
On-Street Master Traffic Signal Controller. Provide the following materials in the number and locations detailed in the Plans. All connecting cables, mounting hardware and appurtenances are to be included.

a.
Master Traffic Signal Controller

b.
56K Industrial Modem

c.
GPS Time Reference

3.
Other Equipment. Provide the following materials in the number and locations detailed in the Plans. All connecting cables, mounting hardware and appurtenances are to be included.

a.
Fully functioning TS2 test cabinet(s)

b.
Ultrasonic thickness gauge

c.
Lock Cores

667-3.01 CONSTRUCTION REQUIREMENTS. The Manufacturer’s Representative will be onsite and oversee the following work. The contractor must meet the requirements of Subsection 660-3.01, Construction Requirements of the Standard Specifications for Highway Construction, Special Provisions and the following:

1.
Radio Interconnect System.

a.
Site Survey:

Conduct an on-site site-survey to determine adequacy of radio placement. The manufacturer is to provide a representative on site to oversee installation of the Communication System components, set up, and tune the radios to provide a fully functioning communication system.

(1)
Verify and document:

(a)
Line of site signal strength using test radios operating at the power level and frequency matching the specifications of the permanent radios (recommended) while physically positioned to match the proposed location and orientation of same radios.

(b)
Neighboring radio usage.

(c)
AC outlets available for use in each cabinet.

(d)
Conduit space available for use in each cabinet.

(2)
Submit for review and approval:

(a)
Location/placement and orientation recommendations including the elevation/mounting height and plan/horizontal dimensions from an established reference point.

(b)
Neighboring radio usage.

(c)
AC outlet availability including recommendations for additional outlets where required.  

(d)
Conduit space with recommendations for adding conduit if required.

(e)
Operating frequency and use of "drop and repeat" radio installation recommendations.

(3)
Installation:

(a)
Installation is to be neat and attractive.

(b)
Install shelf mounted radio(s) in each traffic signal controller cabinet shown in the Plans. Mount radios to the top of the existing shelves.  Where room is not available to mount the radios to the existing shelf top, provide under shelf mounts. 

(c)
Provide additional AC outlets on wall of traffic signal controller cabinet as required.  Power strips are not permitted.

(d)
Install antenna wire between traffic controller and antenna according to manufacturer’s recommendations, the Plans, and Specifications.

(e)
Mount antenna on traffic signal pole nearest traffic controller, except where the radio site survey dictates placing the antenna at another location.

(f)
Antennas are to be mounted at least 10 feet above the mastarm on the vertical member of the signal pole or as shown in the Plans.  Only one 3/4" or smaller hole may be drilled in the pole. Deburr the hole and protect from corrosion with an approved zinc based finish.

(g)
Run antenna wire inside pole.

(h)
Utilize existing conduits for antenna wire or bury new conduit between the traffic controller cabinet and pole. Conduit shall be 2" RMC

(i)
Provide lightening suppression designed to protect radios and other signal controller assembly components.

(j)
Establish communication with On-Street Master traffic signal controller and local controller.

(k)
Enable radio diagnostics.

(l)
The vendor is to acquire FCC license(s) for all supplied radios on behalf of the Department.
2.
On-Street Master Traffic Signal Controller.
a.
Install On-Street Master Traffic Signal Controller.

b.
Program On-Street Master Traffic Signal Controller with timing plan provided by ADOT.

c.
Establish communications with local controller.

d.
Establish communication with master radio.

e.
Coordinate with the local telephone company to provide a "leased line" between the local ADOT Maintenance and Operations, Traffic Engineering and the Master Controller

f.
Install modem and establish communications between the On-Street Master Controller and the ADOT local Maintenance and Operations, and Traffic Engineering

g.
Provide and install GPS time reference

h.
Provide system map and intersection maps

i.
Setup Aries system at both the local Maintenance and Operations, and Traffic Engineering to provide communication between each

3.
Other Items.

Provide the following materials and equipment, or equal materials and equipment, and services when specified in the Plans (Equipment Communication Schedule).  Coordinate with the Plans, the Engineer, and the local ADOT & PF Maintenance and Operations Foreman the materials and services required, the number and where and when to make delivery.

Submit shop drawings, catalog cuts, product specifications, and industry standard certifications for the required materials, equipment and services specified in the plans to the Engineer for review and receive approval prior to fabrication, or delivery if prefabricated, to the project site or ADOT & PF Maintenance and Operations Station.

a.
Master Traffic Controller Test Cabinet:  Deliver fully functioning Master Traffic Controller test cabinet. The cabinets are to be identical to other cabinets being supplied with the project.

b.
Ultrasonic Thickness Gauge:  StressTel Ultrasonic Testing Equipment - Ultrasonic Thickness Gauge, Model T-Mike B.

c.
Locks:  Provide Best Series "CX." 7-pin, lock cores or approved equal.  To be considered an approved equal the locks must be compatible with All ADOT & PF traffic controller cabinets, be constructed of solid brass and, conform to requirements of ANSI/BHMA A156.11, Grade 2.  Lock cores are to be keyed alike with a level "A" tumbler-pin combination unique to the ADOT & PF.  Provide each lock with two "cabinet" keys.  For every 25 cores, provide one (1) control key.  Provide a total of 10 each, grandmaster keys.  All keys provided shall be marked with the words "Do Not Duplicate" and any marking necessary to identify the series of key.  Sequentially number all cabinet, control and grandmaster keys starting at one.

The Contractor is responsible for establishing an account with the lock manufacturer on behalf of the Alaska Department of Transportation.  Establish said account with authorized agents specified by ADOT.  Authorized agents must be able to order or reorder lock components as may be necessary.  The key manufacturer must have authorized agents located in Anchorage, Fairbanks, Juneau, Soldotna, and Wasilla Alaska.  Contact the ADOT & PF Traffic Engineer regarding lock cores.

The Contractor is responsible for ensuring provided cores work with existing lock sets.  The Contractor is not responsible for installation of lock cores.

4.
Failed Equipment and Workmanship. For the term of the Contract, from initial equipment installation through final acceptance, Subsection 105-1.16, when directed, promptly replace failed equipment, equipment components and repair failed workmanship.
667-3.02 MANUFACTURER ASSISTED START-UP.
1.
Manufacturer Representatives.

The Contractor shall retain the services of a representative from each of the manufacturers listed below:

a.
Radio Interconnect System

b.
On-Street Master Controller

c.
UPS

d.
Malfunction Management Unit

A single individual may represent one or more of the products listed provided the Manufacturer has trained the individual in use of their system, and certifies the individual is competent to provide the required services and is approved by the Engineer.

2.
Responsibilities of the Manufacturer’s Representative include.

a.
On-site supervision of the installation of all communication system components.

b.
Being on-site to perform setup/programming of all communication system components.

c.
Visit the site annually through final acceptance 105-1.16, to assess the condition of the communication system and perform routine maintenance.

d.
Provide on-site training as required.

e.
Provide all required test reports or other deliverables to the Engineer.

The Contractor shall inform the Department 15 days prior to planned start up, coordinate the actual date, and time for the start-up with the Traffic Engineer.

667-3.03 TELEPHONE SERVICE. The contractor shall provide telephone service to the master traffic signal controller cabinet. A master traffic signal controller cabinet is any cabinet in which there is an on-street master traffic signal controller such as the Econolite ASC/2-1000 or Traconex TMM-500. The telephone service shall be active inside the cabinet prior to Manufacturer Assisted Start-up. The contractor is financially responsible for the telephone service until 100% completion of the Communication System Pay Item.

Run 6PR22 telephone wire in 1 inch HDPE conduit between the NID and the cabinet. The telephone service must be terminated inside the master traffic signal controller in an RJ11 telephone jack. The contractor is responsible for coordination with the local telephone company to activate service.

667-3.04 TRAINING. Except as otherwise noted, immediately preceding or following the Manufacturers Startup of the Traffic Signal Communication System, the vendor shall provide training. All training is to be provided by a representative of the original equipment manufacturer. Training may be attended by any number of ADOT personnel from any of its three regions. Required training includes;

667-3.05 DELIVERABLES. The Manufacturer’s Representative shall provide the Engineer with each of the following prior to final acceptance of the item:

1.
FCC License. Provide original FCC license before activating radio interconnect system.

2.
Operations Manuals. Provide 2 complete sets of operations manuals for all equipment delivered as part of the Traffic Signal Communication System Item. This should include but not be limited to; on-street master traffic signal controller, local controller unit, master radio, remote radio, UPS equipment, MMU tester, and utility locator.

3.
Log Books.
a.
Boorum & Pease Extra-Durable Bookstyle Columnar Book 10 3/8" x 8 3/8", Stock No. 21-150-R or approved equal.

4.
System Map and Intersection Diagrams. Submit for review and approval and owner use fully functioning Intersection Diagrams compatible with the latest version of Aries.  Provide the Intersection Diagrams in pcx format.

Include physical features on the Intersection Diagrams; background, lane lines, pathways, railroad tracks and crossings, schools and school zones, firehouses, points of reference (public buildings, shopping centers, etc.) and Master Traffic Signal Cabinets, as applicable.

On the Intersection Diagrams include the additional features; edge of pavement lines, crosswalks, curbs and raised medians.

Label each Intersection Diagram with; street names, city name, ADOT logo in the upper left corner, the graphics design firm logo or name in lower right corner, north arrow, lane use arrows, traffic signal poles, mastarms, controller and load center.  Incorporate the active components into the drawings; detectors, signal faces, and pedestrian indications.

On the Intersection Diagrams include the additional active components into the drawings; phase diagram and ring termination cause.

Intersection Diagrams:
 800 x 600 pixels with the scale of each diagram equal to 1-pixel to 1-foot. 

The following color scheme shall be used in the construction of the Intersection Diagrams.

FEATURE
COLOR
Background
Blue

Pavement
Dark Gray

Sidewalk/Pathway
Light Gray

White Lane Lines/EOP
White

Yellow Lane Lines
Yellow

Labels
Yellow

Detectors
Blue

Lane Markings
White

Vegetation/Shoulders
Green

Poles, Mastarms, TC, LC
Black

Signal Indications
Red, Yellow, Green

Ped Indications
White, Flashing Orange, Solid Orange

Phase Diagram Border
Yellow

North Arrow
Light Orange/White

Exception:

5.
Site Survey Results.  Submit the results and recommendations of the radio site survey for review, comments, and approval 15 days in advance of starting work associated with the results.  In addition to the submittal requirements of 667-3.01 include the following for each site.

a.
Ambient radio noise in the licensed bandwidth

b.
Signal strength

c.
Error rate

d.
Data flow rate

667-4.01 METHOD OF MEASUREMENT.  Per Section 109.

667-5.01 BASIS OF PAYMENT. The radio site survey, manufacturer assisted start-up, training, software setup, production of system, intersection maps, and replacing failed equipment, equipment components and repairing workmanship are subsidiary to the 667 Pay Item(s), except when included as a separate Pay Item.

Withholding.  To ensure full compliance under this Section, 15 percent of all billings shall be withheld until Pay Item 667(1) Traffic Signal Communication System is accepted as complete by the Engineer.

Payment will be made under:

Pay Item No.
Pay Item
Pay Unit
667(1)
Traffic Signal Communication System Complete
Lump Sum

CR667-050118
Sect 667: CR667
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