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1. GENERAL REQUIREMENTS

Conform to these Project Special Provisions, the Plans, the NCDOT 201 2 Standard
Specifications for Roads and Structures (also referred to as the “Standard Specifications”), and 2012
NCDOT Roadway Standard Drawings.

2. 2012 STANDARD SPECIFICATIONS FOR ROADS & STRUCTURES

The 2012 Standard Specifications are revised as follows:
2.1. 1098-1 GENERAL REQUIREMENTS

Page 10-208, Article 1098-1
Replace entire article with the following:
A. Qualified Products

Furnish new equipment, materials, and hardware unless otherwise required. Inscribe
manufacturer’s name, model number, serial number, and any additional information needed for
proper identification on each piece of equipment housed in a case or housing.

Furnish factory assembled cables without adapters, unless otherwise approved by the Engineer,
for all cables required to interconnect any field or central equipment. This equipment may include,
but is not limited to, conflict monitors, codecs, and Ethernet switches.

ITS & Signals Equipment Qualified Products List (QPL) is available on the Department’s
website. The QPL website is:

http://www.ncdot.gov/doh/preconstruct/traffic/ITSS/SMS/qpl/

Certain signal and communications equipment, material, and hardware shall be pre-approved on
the QPL by the date of installation. Equipment, material, and hardware not pre-approved when
required will not be allowed for use on the project. Consult the QPL website to obtain pre-approval

procedures.

B. Observation Period

Prior to final acceptance, all Contractor-furnish equipment and software shall successfully
complete a 30-day observation period. The 30-day observation period is considered to be part of the
work included in the total contract time and must be completed prior to final acceptance of the

project.

Acceptance of the Signal & ITS related devices will occur following the successful completion
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of the 30-day observation period and after all documentation requirements have been fully satisfied.
Refer to the section titled “Testing and Acceptance” in these Project Special Provisions for

additional requirements.

C. Warranties

Unless otherwise required herein, provide manufacturer’s warranties on Contractor-furnished
equipment for material and workmanship that are customarily issued by the equipment manufacturer
and that are at least one year in length, whichever is greater, from the date of final acceptance of the
project by the Department. Include unconditional coverage for all parts and labor necessary or
incidental to repair defective equipment or workmanship and malfunctions that arise during warranty

period.

Ensure all contractor-furnished equipment; including pieces and components of equipment,
hardware, firmware, software, middleware, internal components, and subroutines which perform any
date or time data recognition function, calculation, or sequencing will support a four digit year

format for a period of at least 50 years.

Upon receipt of the Department’s written final acceptance of the project, transfer manufacturer’s
warranties with proper validation by the manufacturer to the Department or its designated

maintaining agency.

D. Firmware Licensing and Upgrades

Software/Firmware for the Signal Controllers, CCTV cameras and Dynamic Message Signs will
be provided by the Engineer. The U-3810 Contractor will be responsible for installing any
software/firmware provided by the Engineer. This may include installing software/firmware
upgrades that are developed to correct operating characteristics as they become available. Installing
new software/firmware and any required upgrades will be considered incidental costs to installing

these devices.

Should the Contractor provide field devices that are different than what is approved for the
Jacksonville Signal System then the Contractor will be responsible for providing the
software/firmware along with licensing. Additionally the U-3810 Contractor will be required to
make any changes necessary to the software/firmware to ensure compatibility with the Jacksonville
Signal System. The Contractor will be responsible for providing licensed copies of all
software/firmware to the department. The department shall have the right to install any and all
software/firmware for maintenance and support on all hardware provided under this contract.
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E. Wire and Cable
Furnish wire and cable on reels. When requested by the Department, furnish samples of wire and
cable to the Department at no additional cost.

Use 0.045" stainless steel lashing wire to lash fiber-optic communications cable to messenger

cable.

F. Painting

Where painting of signal equipment cabinets, signal heads, signal poles, and pedestals is
required, apply paint at the factory. No field painting will be allowed except when paint has been
scratched or marred. In such cases, apply 2 field coats of the same color and grade enamel as the

original paint to the scratched or marred portions.

G. Performance of Warranty Repair and Maintenance

Provide authorization to the City of Jacksonville to perform all warranty repairs after project
acceptance. The decision to perform warranty work at a City facility by City technicians or to have
warranty work performed by the vendor shall be at the discretion of the State. Provide any training
required by the manufacturer to authorize the City to perform warranty work and ensure
manufacturer will furnish parts to the City for all warranty repairs at no cost to the City of
Jacksonville. In addition, ensure the manufacturer agrees to provide prompt technical support to the
City technicians for a period of one year after the end of the warranty period at no cost to the City of
Jacksonville. Defective parts replaced under warranty by the City will be returned to the vendor at
the vendor’s request. Provide schematics, part lists, and other documentation to perform bench
repair to the City within two weeks upon request. The City of Jacksonville agrees not to divulge any
proprietary information in the schematics, part lists, and other documentation upon request from the
vendor. After project acceptance and at the request of the City, manufacturer shall perform warranty
repairs to equipment which fails during the warranty period at no cost to the City of Jacksonville
including freight costs to ship repaired equipment back to the City. Ensure all equipment is repaired
and returned to the City within twenty-one calendar days of receipt by the manufacturer.

2.2. 1700-1 GENERAL REQUIREMENTS

Page 17-1, Article 1700-1, Description
Replace entire article with the following:

Install and fully integrate existing fiber optic communications cable, new traffic signal
controllers and cabinets, new closed-circuit television (CCTV) camera units and control cabinets,
and new dynamic message sign (DMS) units and control cabinets into the existing J acksonville
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Signal System.

Furnish and install new 2070L traffic signal controllers at locations shown in the Plans. Fully
integrate signal controllers with Ethernet switches over the existing J acksonville Signal System fiber

optic network as shown in the Plans.

Furnish and install new closed-circuit television (CCTV) camera assemblies at locations shown
in the Plans. Fully integrate camera assemblies with Ethernet switches over the existing Jacksonville

Signal System fiber optic network as shown in the Plans.

Furnish and install new dynamic message sign (DMS) assemblies at locations shown in the
Plans. Fully integrate DMS assemblies with Ethernet switches over the existing Jacksonville Signal

System fiber optic network as shown in the Plans.

Integration of the above referenced Signals and ITS devices (Signal Controllers, CCTV Cameras,

DMS, existing/relocated fiber optic cable) are dependent upon the completed level of the
Jacksonville Signal System. At the discretion of the Engineer in coordination with the ITS Engineer,
the level of required integration into the Jacksonville Signal System can be limited or reduced based
upon the completion level of the Jacksonville Signal System.

The Engineer will provide all IP addressing and subnet configuration guidelines for the Ethernet
devices to ensure full system compatibility with the Jacksonville Signal System.

2.3.  1700-3 CONSTRUCTION METHODS

Page 10-1, Article 1700-3
Replace entire article with the following:
A. General

Before beginning signal work, verify all existing signal equipment is in satisfactory working
order. Report all detective signal equipment to the Engineer so as not to be held responsible for
defects.

Locate existing conduit, cable runs, inductive detection loops, lead-in, junction boxes, and
detection equipment before installing or using equipment that can damage or interfere with such
facilities. The locations of existing inductive detection loops shown are approximate.

Locate all underground utilities before beginning drilling, digging, or trenching operations.

Ensure that an IMSA certified, or equivalent, Level II traffic qualified signal technician is
standing by to provide supervision and emergency maintenance services whenever work is being
performed on traffic signal controller cabinets and traffic signal controller cabinet foundations.
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Standby status is defined as being able to arrive, fully equipped, at the work site within 30 minutes

ready to provide services.

Immediately cease work and notify the Engineer and affected owners if damage to existing

utilities, cables, or equipment occurs. Make all required repairs and replacements at no additional
cost to the Department.
Utilize IMSA Level II or above Technicians to perform all cabinet placement, cabinet wiring and

controller programming. Program the controllers and wire the cabinets according to the traffic signal

and electrical plans, unless otherwise directed by the Engineer.

At the end of each workday, clean and clear the work site of excess excavation, waste packing
material, wire, and all other debris that results from traffic signal system work.

B. Regulations and Codes

Furnish material and workmanship conforming to the NEC, NESC, UL, and all local safety
codes in effect on the date of advertisement. Comply with Article 4, Chapter 87 of the North
Carolina General Statutes (Licensing of Electrical Contractors). Comply with all regulations and
codes imposed by the owner of affected utility poles. Comply with NESC Part 2 if working within
the power space on utility poles. In the event of a conflict between the NEC, NESC, UL, local safety
codes in effect on the date of advertisement and these Specifications, the cited documents will

govern.

Where required, conform to ITE, IEEE, AASHTO, and ASTM in effect on the date of

advertisement.

Notify the Engineer, local traffic enforcement agency, local utility company, and affected
railroad companies seven business days before operational shutdowns to coordinate connection or

disconnection to an existing utility or system.

Install standoffs, meter bases, and service disconnects as required by the NESC, NEC, local

utility companies, and local ordinances.

Fully comply with all City of Jacksonville local ordinances for working hours and noise levels.

C. Utility Services

Coordinate all work to ensure electrical power of proper voltage, phase, frequency, and ampacity
is available to complete the work. Use electrical services cables with THWN insulation.

When electrical, telephone, and telecommunication service is not furnished by the Department
and is required, contact the utility company and make application to ensure all work can be
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completed. Obtain authorization for service in either the Department’s name or the Onslow County
School System’s name and make application for service in the appropriate entity’s name along with
the associated NCDOT Asset Inventory Number (for the traffic signals) or identification of each
school flasher with school name (for beacons). Contact Dusty Oliver at (910) 455-2211 to get

authorization from Onslow County School System.

The Department and the City will be responsible for direct payment of monthly utility company
usage charges for the traffic signals on this project. Onslow County Schools will be responsible for

the monthly utility company usage charges for the two signs with flashing beacons on this project.

D. Maintenance and Repair of Material

Furnish the Engineer with the name, office telephone number, cellular (mobile) telephone
number, and pager number of the supervisory employee who will be responsible for maintenance
and repair of equipment during all hours. An up to date list of these names and phone numbers shall
be given to the Engineer. Any changes in personnel affecting this list shall be immediately

communicated to the Engineer in writing.

Maintain and repair all signal and communications related equipment within the project
construction limits until completion of the observation period and receipt of written notification of
final acceptance of the project. Items reused (that are unmodified), such as signal heads, signal cable,
local detector loops and lead-in cable, will be maintained by others.

For all failures, malfunctions, or damages to equipment, begin necessary repairs within two
hours of notification. Complete repairs within four hours of notification. Comply with Section 150 of
the Standard Specifications for maintenance of traffic flow. The inability to contact the supervisory

employee or prearranged alternate will not extend repair time requirements.

Remove and replace all signal and communications related equipment that fails. The Department
will furnish the Contractor replacement equipment for Department-furnished equipment that fails.

Except for damages and malfunctions caused by the Contractor’s work activities, the Contractor
will not be held responsible for pre-existing conditions reported to the Engineer before starting
traffic signal work at the specific intersection. The Contractor will assume responsibility for all
maintenance and emergency services necessary once traffic signal work has begun at the specific
intersection and for all damages and malfunctions caused either directly or indirectly by the
Contractor’s work activities. Repair scratches, dents, or other damage to the cabinet that occur while

the cabinet is in under the Contractor’s responsibility.

Perform maintenance (testing) on all Traffic Signal Conflict Monitors every 12 months for the
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life of the project beginning with the initial test and every 12 months thereafter. Provide the initial
test date via the manufacturer’s certification or via testing prior to installation of the conflict monitor
at an intersection. Use the ATSI Incorporated Model PCMT-2600 Conflict Monitor Tester or an
Engineer approved equivalent. Ensure that the Conflict Monitor Tester is maintained and calibrated
per the manufacturer’s recommendation. Provide to the Engineer a copy of the manufacturer’s
certification that the Conflict Monitor Tester is in proper working order before testing the Traffic
Signal Conflict Monitors. Perform the test on the Traffic Signal Conflict Monitors per the
manufacturer’s recommendation. For each Traffic Signal Conflict Monitor tested, provide 2 dated
copies of the test results: one copy for the Engineer and one copy for the traffic signal cabinet.

In the event the Contractor fails to perform in accordance with the plans and Standard
Specifications within the time frame specified, the Department reserves the right to perform
maintenance and emergency service necessary to ensure continuous traffic signal operation. Further,
all expenses incurred by the Department in implementing this option will be deducted from payment
due the Contractor, plus $2,500 liquidated damage per occasion, per day, or any portion thereof,

until corrected.

Maintain equipment until completion of the 30-day Observation Period and written notification

of final acceptance of the project has been received from the Engineer.

This requirement for maintaining and repairing said equipment shall remain in effect in the event
of a natural disaster such as flood, ice storm, tropical storm or hurricane.

Make entries into the maintenance diaries housed inside each traffic signal controller cabinet
upon each visit to the controller cabinet. Maintain these diaries through final acceptance of the

project.

E. Inspections
The Department may access the Contractor’s equipment to perform railroad, signal, and
preventative maintenance inspections, or conflict monitor certification as necessary. The Contractor

shall be present for these inspections.

F. Removal of Existing Equipment and Material

Remove all Department-owned signals and communications related equipment and material that
will not be used. Assume ownership of removed poles, messenger cable, interconnect cable,
communications cable and supporting hardware. Return all other equipment and material between
8:00 a.m. and 12:00 p.m., Monday through Thursday, to the Traffic Services Office within the
Division responsible for administration of the project. '
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G. Timing of Signals
Implement timing values for signal controllers. Modify proposed phasing and timing of existing

controllers.

Reinstall all existing time-based coordination. As directed, make modifications to existing

coordination to account for changes in signal phasing.

The Department reserves the right to make or have the Contractor make, field timing changes
necessary for pattern optimization and to eliminate identifiable, potential hazards to the motoring
public. The Engineer will notify the Contractor of timing changes made.

H. Wire and Cable
For installation in a conduit system, lubricate cable and wires before installing in conduit. Use
lubricant that will not physically or chemically harm cable jacket, wire insulation, and conduit.

Splice all electrical wire and cable at recessed-screw, barrier type terminal blocks, in junction
boxes, or in condulets. Unless specifically allowed, connect no more than two conductors to the

same terminal screw.
Maintain color coding of wires through splices.
Protect ends of wire and cable from water and moisture.

Install all wire and cable with necessary hardware including, but not limited to shoulder eyebolts,
washers, nuts, thimbleyelets, three-bolt clamps, J-hooks, split bolt connectors, grounding clamps,

and lashing material.

L Electrical Services and Grounding

Where electrical services do not include an external electrical service disconnect, modify service

to include electrical service disconnect and a new grounding electrode system.

Provide a grounding electrode system at all new electrical services. In addition to NEC
requirements, test grounding electrode resistance for a maximum of 20 ohms. Furnish and install
additional ground rods to grounding electrode system as necessary to meet test requirements.

Modify existing electrical services, as necessary, to meet the grounding requirements of the
NEC, the Standard Specifications and the project plans. Remove any ground rods in the cabinet
foundation and install a new grounding electrode system. Cut off abandoned ground rods in the
cabinet foundation flush with the foundation surface. Where a grounding electrode system is
connected to the electrical service in accordance with the NEC, test grounding electrode resistance
for a maximum of 20 ohms. Grounding electrode resistance test must be verified or witnessed by the
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Engineer or the Engineer’s designated representative. Furnish and install additional ground rods to
grounding electrode system as necessary to meet the Standard Specifications and test requirements.

Follow test equipment’s procedures for measuring grounding electrode resistance. When using
clamp-type ground resistance meters, readings of less than 1 ohm typically indicate a ground loop.
Rework bonding and grounding circuits as necessary to remove ground loop circuits and retest. Ifa
ground loop cannot be identified and removed to allow the proper use of a clamp-type ground

resistance meter, use the three-point test method.

Submit a completed Inductive Loop & Grounding Test Form available on the Department’s

website.

http://www.ncdot.gov/doh/preconstruct/traffic/ITSS/ws/signal data.xls

Provide a length of marker tape 6" to 12" below finished grade directly over grounding

electrodes and conductors.

J. Electrical Bonding

Using an approved termination means, connect a #14 AWG minimum, 19-strand copper
conductor (Type THWN) with green insulation to serve as an equipment grounding conductor to
metal poles, vehicular and pedestrian signal pedestals, and other metallic components. Use
messenger cables on wood poles and metal strain poles to provide effective ground fault current path

to cabinet ground.

K. Traffic Signal Activation

Do not place signal in steady (stop-and-go) mode until inspected and authorized by the Engineer.

L. Related Projects

Existing fiber optic cable shown in the Plans is being installed under U-5168 for use by the
Jacksonville Signal System communications network. All new ITS equipment, including new and
upgraded signal communications equipment to be installed under the U-3810 project, will be
integrated in the Jacksonville Signal System. Maintain ongoing coordination with the Engineer on
the progress of these other projects. Coordinate with the Engineer on how to proceed if any facilities

or communications designated as existing in the Plans have not been fully completed.

M.  Electrical Requirements

All electrical equipment shall conform to the applicable standards of the National Electrical
Manufacturers Association (NEMA), the Electronic Industries Association (EIA), the International
Municipal Signal Association (IMSA), the Rural Electrification Administration (REA), the National
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Electric Code (NEC), the National Electrical Safety Code (NESC), the Telecommunications Industry
Association (TIA), and Underwriters Laboratories (UL).

Furnish materials and workmanship conforming to the latest requirements of the Standards of the
American Society for Testing and Materials (ASTM); American National Standards Institute

(ANSI); and all local ordinances and regulations.

N. Requirements for Cables Crossing Railroads
Copies of all executed railroad agreements and related correspondence may be obtained from the

Resident Engineer.

N.1. Railroad Crossings

Do not commence cable routings over or under railroad-owned facilities until notification and
coordination with Engineer and the appropriate railroad company has occurred. All affected railroad
facilities on this project are owned by the Norfolk Southern Railway Company herein called the
Railroad Company. Install fiber optic communications cable as shown on the Plans.

N.2. Requirements for Insurance

The Contractor will be required to provide coverage conforming to the requirements of the
Federal-Aid Policy Guide outlined under 23 CFR 646A for all work to be performed on the Railroad
rights(s) of way under the terms of the contract by carrying insurance of the following kinds:

N.2.1. Contractor’s General Liability and Railroad Protective Liability Insurance

i. Furnish a certificate of general liability insurance and railroad protective liability insurance
evidencing a combined single limit of a minimum of $1,000,000.00 per occurrence of general
liability insurance and $1,000,000.00 per occurrence of railroad protective liability insurance naming
Norfolk Southern Railway Company as the certificate holder and as an additional insured on both

the general and railroad protective liability insurance policy.

ii. If any part of the work is sublet, similar insurance and evidence thereof in the same amounts
as required of the Prime Contractor, shall be provided by the subcontractor to cover his operations
on railroad right of way. As an alternative, the Prime Contractor may provide for the subcontractor

by means of separate and individual policies.

iii. Certificates shall make reference to the project, milepost and county. Certificate description
and project designation to include the following information: Installation of fiber optic
communications cable over tracks of the Norfolk Southern Railway Company, Onslow County
(include Railroad Milepost) identified as NC Project U-3810.
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Use the address below for the Certificates of Insurance holder:
Norfolk Southern Corporation
Attn. Risk Manager
Three Commercial Place
Norfolk, VA 23510

iv. All policies and certificates shall contain a clause requiring that thirty (30) days written notice
be given the Department of Transportation and the Railroad Company prior to cancellation or
change. The notices shall make reference to the project, milepost and county.

NOTICE TO:
Norfolk Southern Corporation
Attn. Risk Manager
Three Commercial Place
Norfolk, VA 23510

COPY NOTICE TO:

Department of Transportation
Utilities Coordination Unit
c/o State Railroad Agent
1556 Mail Service Center
Raleigh, NC 27699-1556

v. Carry all insurance herein specified until the final inspection and acceptance of the project, or
that portion of the project within railroad right of way, by the Department of Transportation or, in
the case of subcontractors, until the Contractor furnishes a letter to the Engineer stating that the
subcontractor has completed his subcontracted work within railroad right of way to the satisfaction
of the Contractor and the Contractor will accomplish any additional work necessary on railroad right
of way with his own forces. It is understood that the amounts specified are minimum amounts and
that the Contractor may carry insurance in larger amounts if he so desires. As to “aggregate limits”,
if the insurer establishes loss reserves equal to or in excess of the aggregate limit specified in any of
the required insurance policies, immediately notify the Department of Transportation and cease all
operations until the aggregate limit is reinstated. If the insurer establishes loss reserves equal to or in
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excess of one/half of the aggregate limit, arrange to restore the aggregate limit to at least the
minimum amount stated in these requirements. Any insurance policies and certificates taken out and
furnished due to these requirements shall be approved by the Department of Transportation and the
Railroad Company as to form and amount prior to beginning work on railroad right of way.

No extra allowance will be made for the insurance required hereunder. The entire cost shall be
included in the unit contract bid price for other pay items.

vi. Furnish evidence of insurance as required above for review to the Department of
Transportation at the address shown below after which it will be forwarded by the Department of
Transportation to the Railroad.

Send to Department:
Department of Transportation

Utilities Coordination Unit
c/o State Railroad Agent
1556 Mail Service Center
Raleigh, NC 27699-1556
N.3. Delays Caused By Operations of Others

Neither the Department of Transportation nor the Railroad Company assumes any responsibility
for any work performed by others in connection with the construction of the project, and the
Contractor shall have no claim whatsoever against the Department of Transportation, or the Railroad
Company for any inconvenience, delay, or additional cost incurred by him on account of such

operations by others.

N.4. Cooperation with Others
Cooperate with others participating in the construction of the project to the end that all work may

be carried on to the best advantage.

N.5. Authority of Railroad Engineer

The authorized representative of the Railroad Company hereinafter referred to as the Railroad
Engineer, shall have the final authority in all matters affecting the safe maintenance of railroad

traffic of his company.

N.6. Interference with Railroad Operations

Arrange and conduct work so that there will be no interference with railroad operations,
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including train, signal, telephone and telegraphic services, or damage to the property of the Railroad
Company or to the poles, wire, and other facilities of tenants on the rights of way of the Railroad
Company. Wherever work is liable to affect the operations or safety of trains, the method of doing
such work shall first be submitted to the Railroad Engineer for approval, but such approval shall not

relieve the Contractor from liability.

Should conditions arising from or in connection with the work, require that immediate and
unusual provisions be made to protect train operations and property of the Railroad Company, it
shall be a part of the required services by the Contractor to make such provisions and if, in the
judgment of the Railroad Engineer such provisions is insufficient, the Railroad Engineer or the
Department of Transportation, may at the expense of the Contractor, require or provide such

provisions as may be deemed necessary.

N.7. Storage of Materials

Materials and equipment shall not be stored where they will interfere with railroad operations,
nor on the rights of way of the Railroad Company without first having obtained permission from the
Railroad Engineer, and such permission will be with the understanding that the Railroad Company
will not be liable or damage to such material and equipment from any cause and that the Railroad
Engineer may move or require the Contractor to move, at the Contractor’s expense, such material

and equipment.

N.8. Flagging Protection or Watchman Service

The Contractor shall give 72 hours advance notice to the Railroad Company in order that
flagging service can be arranged and provided. No work shall be undertaken until the flagman is at

the job site.

N.9. Completion and Acceptance of Work

Upon completion of the work, remove from within the limits of the railroad right of way all
machinery, equipment, surplus materials, or rubbish and leave said rights of way in a neat and
orderly condition. After the final inspection has been made and work found to be completed in a
satisfactory manner acceptable to the Department of Transportation and the Railroad Company, the
Department of Transportation will be notified of the Railroad Company’s acceptance in writing by
the Railroad Company.

2.4. 1755-3 BEACON CONTROLLER ASSEMBLIES
Page 17-41, Subarticle 1755-3

Add the following sentence to the end of paragraph one: “Removal of existing beacon controller
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assemblies shall include but not be limited to the removal of the flasher cabinet, signal heads, signs,
power service equipment, risers and pole. The flasher cabinet, signal heads, and signs that will not
be reused under this project will be returned to the Division as stated in 1700-3 F).”

Replace the first two sentences of the fourth paragraph of the subarticle with the following. “No

identification number will be required on the beacon cabinets.”

3. SIGNAL HEADS

3.1.MATERIALS
A. General:

Fabricate vehicle signal head housings and end caps from die-cast aluminum. Fabricate 12-inch
and 16-inch pedestrian signal head housings and end caps from die-cast aluminum. Fabricate 9-inch
pedestrian signal head housings, end caps, and visors from virgin polycarbonate material. Provide
visor mounting screws, door latches, and hinge pins fabricated from stainless steel. Provide interior
screws, fasteners, and metal parts fabricated from stainless steel or corrosion resistant material.

Fabricate tunnel and traditional visors from sheet aluminum.

Paint all surfaces inside and outside of signal housings and doors. Paint outside surfaces of
tunnel and traditional visors, messenger cable mounting assemblies, pole and pedestal mounting
assemblies, and pedestrian pushbutton housings. Have electrostatically-applied, fused-polyester
paint in highway yellow (Federal Standard 595C, Color Chip Number 13538) a minimum of 2.5 to
3.5 mils thick. Do not apply paint to the latching hardware or rigid vehicle signal head mounting
brackets for mast-arm attachments.

Have the interior surfaces of tunnel and traditional visors painted alkyd urea black synthetic
baking enamel with a minimum gloss reflectance and meeting the requirements of MIL-E-10169,
“Enamel Heat Resisting, Instrument Black.”

For pole mounting, provide side of pole mounting assemblies with framework and all other
hardware necessary to make complete, watertight connections of the signal heads to the poles and
pedestals. Fabricate the mounting assemblies and frames from aluminum with all necessary
hardware, screws, washers, etc. to be stainless steel. Provide mounting fittings that match the
positive locking device on the signal head with the serrations integrally cast into the brackets.
Provide upper and lower pole plates that have a 1 Yi-inch vertical conduit entrance hubs with the
hubs capped on the lower plate and 1 Ys-inch horizontal hubs. Ensure that the assemblies provide
rigid attachments to poles and pedestals so as to allow no twisting or swaying of the signal heads.
Ensure that all raceways are free of sharp edges and protrusions, and can accommodate a minimum

22



uU-3810 s Onslow Co.
© 4166

Intelligent Transportation Systems

of ten Number 14 AWG conductors.

For pedestal mounting, provide a post-top slipfitter mounting assembly that matches the positive
locking device on the signal head with serrations integrally cast into the slipfitter. Provide stainless
steel hardware, screws, washers, etc. Provide a minimum of six 3/8 X 3/4-inch long square head

bolts for attachment to pedestal. Provide a center post for multi-way slipfitters.

For light emitting diode (LED) traffic signal modules, provide the following requirements for
inclusion on the Department’s Qualified Products List for traffic signal equipment.

1. Sample submittal,
2. Third-party independent laboratory testing results for each submitted module with evidence of

testing and conformance with all of the Design Qualification Testing specified in section 6.4
of each of the following Institute of Transportation Engineers (ITE) specifications:
e Vehicle Traffic Control Signal Heads — Light Emitting Diode (LED) Circular Signal
Supplement
e Vehicle Traffic Control Signal Heads — Light Emitting Diode (LED) Vehicle Arrow
Traffic Signal Supplement
e Pedestrian Traffic Control Signal Indications —Light Emitting Diode (LED) Signal
Modules.
(Note: The Department currently recognizes two approved independent testing laboratories.
They are Intertek ETL Semko and Light Metrics, Incorporated with Garwood Laboratories.
Independent laboratory tests from other laboratories may be considered as part of the QPL
submittal at the discretion of the Department,
. Evidence of conformance with the requirements of these specifications,
. A manufacturer’s warranty statement in accordance with the required warranty, and
. Submittal of manufacturer’s design and production documentation for the model, including
but not limited to, electrical schematics, electronic component values, proprietary part
numbers, bill of materials, and production electrical and photometric test parameters.

6. Evidence of approval of the product to bear the Intertek ETL Verified product label for LED

traffic signal modules.

In addition to meeting the performance requirements for the minimum period of 60 months,
provide a written warranty against defects in materials and workmanship for the modules for a
period of 60 months after installation of the modules. During the warranty period, the manufacturer
must provide new replacement modules within 45 days of receipt of modules that have failed at no
cost to the State. Repaired or refurbished modules may not be used to fulfill the manufacturer’s
warranty obligations. Provide manufacturer’s warranty documentation to the Department during
evaluation of product for inclusion on Qualified Products List (QPL).

B. Vehicle Signal Heads:
Comply with the ITE standard “Vehicle Traffic Control Signal Heads”. Provide housings with.

provisions for attaching backplates.

W W

Provide visors that are 8 inches in length for 8-inch vehicle signal head sections. Provide visors

that are 10 inches in length for 12-inch vehicle signal heads.
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Provide a termination block with one empty terminal for field wiring for each indication plus one
empty terminal for the neutral conductor. Have all signal sections wired to the termination block.
Provide barriers between the terminals that have terminal screws with a minimum Number 8 thread
size and that will accommodate and secure spade lugs sized for a Number 10 terminal screw.

Mount termination blocks in the yellow signal head sections on all in-line vehicle signal heads.
Mount the termination block in the red section on five-section vehicle signal heads.

Furnish vehicle signal head interconnecting brackets. Provide one-piece aluminum brackets less
than 4.5 inches in height and with no threaded pipe connections. Provide hand holes on the bottom
of the brackets to aid in installing wires to the signal heads. Lower brackets that carry no wires and

are used only for connecting the bottom signal sections together may be flat in construction.

For messenger cable mounting, provide messenger cable hangers, wire outlet bodies, balance
adjusters, bottom caps, wire entrance fitting brackets, and all other hardware necessary to make
complete, watertight connections of the vehicle signal heads to the messenger cable. Fabricate
mounting assemblies from malleable iron or steel and provide serrated rings made of aluminum.
Provide messenger cable hangers and balance adjusters that are galvanized before being painted.
Fabricate balance adjuster eyebolt and eyebolt nut from stainless steel or galvanized malleable iron.
Provide messenger cable hangers with U-bolt clamps. Fabricate washers, screws, bolts, clevis pins,

cotter pins, nuts, and U-bolt clamps from stainless steel.

For mast-arm mounting, provide rigid vehicle signal head mounting brackets and all other
hardware necessary to make complete, watertight connections of the vehicle signal heads to the mast
arms and to provide a means for vertically adjusting the vehicle signal heads to proper alignment.
Fabricate the mounting assemblies from aluminum, and provide serrated rings made of aluminum.
Provide stainless steel cable attachment assemblies to secure the brackets to the mast arms. Ensure
all fastening hardware and fasteners are fabricated from stainless steel.

Provide LED vehicular traffic signal modules (hereafter referred to as modules) that consist of an
assembly that uses LEDs as the light source in lieu of an incandescent lamp for use in traffic signal
sections. Use LEDs that are aluminum indium gallium phosphorus (AllnGaP) technology for red and
yellow indications and indium gallium nitride (InGaN) for green indications. Install the ultra-bright
type LEDs that are rated for 100,000 hours of continuous operation from -40°F to +165°F. Design
modules to have a minimum useful life of 60 months and to meet all parameters of this specification
during this period of useful life.

For the modules, provide spade terminals crimped to the lead wires and sized for a #10 screw
connection to the existing terminal block in a standard signal head. Do not provide other types of
crimped terminals with a spade adapter.

Ensure the power supply is integral to the module assembly. On the back of the module,
permanently mark the date of manufacture (month & year) or some other method of identifying date
of manufacture.
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Tint the red, yellow and green lenses to correspond with the wavelength (chromaticity) of the
LED. Transparent tinting films are unacceptable. Provide a lens that is integral to the unit with a

smooth outer surface.
B.1. LED Circular Signal Modules:
Provide modules in the following configurations: 12-inch circular sections, and 8-inch circular

sections. All makes and models of LED modules purchased for use on the State Highway System
shall appear on the current NCDOT Traffic Signal Qualified Products List (QPL).

Provide the manufacturer’s model number and the product number (assigned by the Department)
for each module that appears on the 2012 or most recent Qualified Products List. In addition, provide
manufacturer’s certification in accordance with Article 106-3 of the Standard Specifications, that
each module meets or exceeds the ITE “Vehicle Traffic Control Signal Heads — Light Emitting
Diode (LED) Circular Signal Supplement” dated June 27, 2005 (hereafter referred to as VICSH

Circular Supplement) and other requirements stated in this specification.
Provide modules that meet the following requirements when tested under the procedures outlined
in the VTCSH Circular Supplement:

Nominal Wattage at 77° F
Module Type Max. Wattage at 165° F
12-inch red circular 17 11
8-inch red circular 13 8
12-inch green circular 15 15
8-inch green circular 12 12

For yellow circular signal modules, provide modules tested under the procedures outlined in the
VTCSH Circular Supplement to insure power required at 77° F is 22 Watts or less for the 12-inch
circular module and 13 Watts or less for the 8-inch circular module.

Note: Use a wattmeter having an accuracy of +1% to measure the nominal wattage and
maximum wattage of a circular traffic signal module. Power may also be derived from voltage,
current and power factor measurements.

B.2. LED Arrow Signal Modules

Provide 12-inch omnidirectional arrow signal modules. All makes and models of LED modules
purchased for use on the State Highway System shall appear on the current NCDOT Traffic Signal
Qualified Products List (QPL).

Provide the manufacturer’s model number and the product number (assigned by the Department)
for each module that appears on the 2012 or most recent Qualified Products List. In addition, provide
manufacturer’s certification in accordance with Article 106-3 of the Standard Specifications, that
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cach module meets or exceeds the requirements for 12-inch omnidirectional modules specified in the
ITE “Vehicle Traffic Control Signal Heads — Light Emitting Diode (LED) Vehicle Arrow Traffic
Signal Supplement” dated July 1, 2007 (hereafter referred to as VICSH Arrow Supplement) and

other requirements stated in this specification.
Provide modules that meet the following requirements when tested under the procedures outlined

in the VTCSH Arrow Supplement:

Nominal Wattage at 77° F
Module Type Max. Wattage at 165° F
12-inch red arrow 12 9
12-inch green arrow 11 11

For yellow arrow signal modules, provide modules tested under the procedures outlined in the
VTCSH Arrow Supplement to insure power required at 77° F is 12 Watts or less.

Note: Use a wattmeter having an accuracy of +1% to measure the nominal wattage and
maximum wattage of an arrow traffic signal module. Power may also be derived from voltage,

current and power factor measurements.
C. Pedestrian Signal Heads:

Provide pedestrian signal heads with international symbols that meet the MUTCD. Do not

provide letter indications. ‘

Comply with the ITE standard for “Pedestrian Traffic Control Signal Indications” and the
following sections of the ITE standard for “Vehicle Traffic Control Signal Heads” in effect on the
date of advertisement:

Section 3.00 - “Physical and Mechanical Requirements”

Section 4.01 - “Housing, Door, and Visor: General”

Section 4.04 - “Housing, Door, and Visor: Materials and Fabrication”
Section 7.00 - “Exterior Finish”

Provide a double-row termination block with three empty terminals and number 10 screws for
field wiring. Provide barriers between the terminals that accommodate a spade lug sized for number
10 terminal screws. Mount the termination block in the hand section. Wire all signal sections to the
terminal block.

Where required by the plans, provide 16-inch pedestrian signal heads with traditional three-
sided, rectangular visors, 6 inches long. Where required by the plans, provide 12-inch pedestrian
signal heads with traditional three-sided, rectangular visors, 8 inches long.

Provide 2-inch diameter pedestrian push-buttons with weather-tight housings fabricated from
die-cast aluminum and threading in compliance with the NEC for rigid metal conduit. Provide a

weep hole in the housing bottom and ensure that the unit is vandal resistant.
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Provide push-button housings that are suitable for mounting on flat or curved surfaces and that
will accept 1/2-inch conduit installed in the top. Provide units that have a heavy duty push-button
assembly with a sturdy, momentary, normally-open switch. Have contacts that are electrically
insulated from the housing and push-button. Ensure that the push-buttons are rated for a minimum of
5 mA at 24 volts DC and 250 mA at 12 volts AC.

Provide standard R10-3 signs with mounting hardware that comply with the MUTCD in effect
on the date of advertisement. Provide R10-3E signs for countdown pedestrian heads and R10-3B for
non-countdown pedestrian heads.

Design the LED pedestrian traffic signal modules (hereafter referred to as modules) for
installation into standard pedestrian traffic signal sections that do not contain the incandescent signal
section reflector, lens, eggcrate visor, gasket, or socket. Provide modules that consist of an assembly
that uses LEDs as the light source in lieu of an incandescent lamp. Use LEDs that are of the latest
aluminum indium gallium phosphorus (AlInGaP) technology for the Portland Orange hand and
countdown displays. Use LEDs that are of the latest indium gallium nitride (InGaN) technology for
the Lunar White walking man displays. Install the ultra-bright type LEDs that are rated for 100,000
hours of continuous operation from -40°F to +165°F. Design modules to have a minimum useful life
of 60 months and to meet all parameters of this specification during this period of useful life.

Design all modules to operate using a standard 3 - wire field installation. Provide spade
terminals crimped to the lead wires and sized for a #10 screw connection to the existing terminal
block in a standard pedestrian signal housing. Do not provide other types of crimped terminals with
a spade adapter.

Ensure the power supply is integral to the module assembly. On the back of the module,
permanently mark the date of manufacture (month & year) or some other method of identifying date
of manufacture.

Provide modules in the following configuration: 16-inch displays which have the solid
hand/walking man overlay on the left and the countdown on the right, and 12-inch displays which
have the solid hand/walking man module as an overlay. All makes and models of LED modules
purchased for use on the State Highway System shall appear on the current NCDOT Traffic Signal
Qualified Products List (QPL).

Provide the manufacturer’s model number and the product number (assigned by the Department)
for each module that appears on the 2012 or most recent Qualified Products List. In addition, provide
manufacturer’s certification in accordance with Article 106-3 of the Standard Specifications, that
each module meets or exceeds the ITE “Pedestrian Traffic Control Signal Indicators - Light Emitting
Diode (LED) Signal Modules” dated August 04, 2010 (hereafter referred to as PTCSI Pedestrian
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Standard) and other requirements stated in this specification.
Provide modules that meet the following requirements when tested under the procedures outlined
in the PTCSI Pedestrian Standard:

Module Type Max. Wattage at 165° F Nominal Wattage at 77° F
Hand Indication 16 13
Walking Man Indication 12 9
Countdown Indication 16 13

Note: Use a wattmeter having an accuracy of +1% to measure the nominal wattage and
maximum wattage of a circular traffic signal module. Power may also be derived from voltage,

current and power factor measurements.

Provide module lens that is hard coated or otherwise made to comply with the material exposure
and weathering effects requirements of the Society of Automotive Engineers (SAE) J576. Ensure all
exposed components of the module are suitable for prolonged exposure to the environment, without
appreciable degradation that would interfere with function or appearance.

Ensure the countdown display continuously monitors the traffic controller to automatically learn
the pedestrian phase time and update for subsequent changes to the pedestrian phase time.
Ensure the countdown display begins normal operation upon the completion of the preemption

sequence and no more than one pedestrian clearance cycle.
D. Signal Cable:

Furnish 16-4 and 16-7 signal cable that complies with IMSA specification 20-1 except provide
the following conductor insulation colors:

For 16-4 cable: white, yellow, red, and green

For 16-7 cable: white, yellow, red, green, yellow with black stripe tracer, red with black
stripe tracer, and green with black stripe tracer. Apply continuous stripe tracer on conductor
insulation with a longitudinal or spiral pattern.

Provide a ripcord to allow the cable jacket to be opened without using a cutter. IMSA specification
19-1 will not be acceptable. Provide a cable jacket labeled with the IMSA specification number and

provide conductors constructed of stranded copper.
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4. DELINEATOR MARKERS
4.1. DESCRIPTION

Furnish and install delineator markers with all necessary hardware.

4.2. MATERIALS

Material, equipment, and hardware furnished under this section shall be pre-approved on the
Department’s QPL.

Furnish tubular delineator markers, approximately 6 feet long, and constructed of a Type III,
high density polyethylene material. Provide delineator assemblies that are ultraviolet stabilized to
help prevent components from color fading, warping, absorbing water and deterioration with
prolonged exposure to the elements. Provide delineators designed to self-erect after being knocked

down or pushed over. Provide orange delineators posts.

Provide text, including the contact number, hot stamped in black on a yellow reflective
background material that will not fade or deteriorate over time. Provide delineator markers with a
nominal message height of 15 inches and that contain text visible from all directions approaching the

assembly:

FIBER OPTIC
CABLES

BEFORE EXCAVATING
OR IN AN EMERGENCY
CALL 910-938-5200

WARNING

CITY OF JACKSONVILLE

4.3. CONSTRUCTION METHODS

Install delineator markers using a method per manufacturer’s recommendation that firmly and
securely anchors the delineator marker in the ground to prohibit twisting and easy removal.

4.4. MEASUREMENT AND PAYMENT
Delineator Marker will be paid for by the actual number furnished, installed, and accepted.

Payment will be made under:

DEIINEALOL IVIATKET oo eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeteesseeessseseessseeessae e saaassseeastesasneesssaesssasessne e sasaasaasssaasenssaas Each
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5. VIDEO IMAGING LOOP EMULATOR DETECTOR SYSTEMS
5.1. DESCRIPTION

Design, furnish, provide training, and install video imaging loop emulator detection systems with
all necessary hardware in accordance with the plans and specifications.

Unless otherwise specified in the contract, all loop emulator detection equipment will remain the
property of the contractor.
5.2.MATERIALS
A. General:
Material and equipment furnished under this section must be pre-approved on the Department’s
QPL by the date of installation except miscellaneous hardware such as cables and mounting

hardware do not need to be pre-approved.
Used equipment will be acceptable provided the following conditions have been met:

e Equipment is listed on the current QPL.

e Equipment is in good working condition.

e Equipment is to remain the property of the contractor.

Ensure that software is licensed for use by the Department and by any other agency responsible
for maintaining or operating the loop emulation system. Provide the Department with a license to

duplicate and distribute the software as necessary for design and maintenance support.

Design and furnish video imaging loop emulator detection systems that detect vehicles at
signalized intersections by processing video images and providing detection outputs to the signal
controller in real time (within 112 milliseconds of vehicle arrival).

Furnish all required camera sensor units, loop emulator processor units, hardware and software
packages, cabling, poles, mast arms, harnesses, camera mounting assemblies, surge protection
panels, grounding systems, messenger cable and all necessary hardware. Furnish systems that allow
the display of detection zones superimposed on an image of the roadway on a Department-furnished
monitor or laptop computer screen. Ensure detection zones can be defined and data entered using a

simple keyboard or mouse and monitor, or using a laptop PC with software.

Provide design drawings showing design details and camera sensor unit locations for review and
acceptance before installation. Provide mounting height and location requirements for camera sensor
units on the design based on site survey. Design video imaging loop emulator detection systems with
all necessary hardware. Indicate all necessary poles, spans, mast arms, luminaire arms, cables,
camera mounting assemblies and hardware to achieve the required detection zones where
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Department owned poles are not adequate to locate the camera sensor units. Do not design for the
installation of poles in medians.

Obtain the Engineer’s approval before furnishing video imaging loop emulator detection
systems. The contractor is responsible for the final design of video imaging loop emulator detection
systems. Review and acceptance of the designs by the Department does not relieve the contractor
from the responsibility to provide fully functional systems and to ensure that the required detection
zones can be provided.

Provide the ability to program each detection call (input to the controller) with the following

functions:

e Full Time Delay — Delay timer is active continuously,

e Normal Delay — Delay timer is inhibited when assigned phase is green (except when used
with TS 2 and 170/2070L controllers),
Extend — Call is extended for this amount of time after vehicle leaves detection area,
Delay Call/Extend Call — This feature uses a combination of full time delay and extend time
on the same detection call. Ensure operation is as follows: Vehicle calls are received after the
delay timer times out. When a call is detected, it is held until the detection area is empty and
the programmed extend time expires. If another vehicle enters the detection area before the
extend timer times out, the call is held and the extend time is reset. When the extend timer
times out, the delay timer has to expire before another vehicle call can be received.

Provide the ability to program each detection zone as one of the following functions:

Presence detector,
Directional presence detector,
Pulse detector,

Directional pulse detector.

Ensure previously defined detector zones and configurations can be edited.

Provide each individual system with all the necessary equipment to focus and zoom the camera
lenses without the need to enter the camera enclosure.

Provide systems that allow for the placement of at least 8 detection zones within the combined
field of view of a single camera sensor unit. Provide a minimum of 8 detection outputs per camera.

Provide detection zones that can be overlapped. Ensure systems reliably detect vehicles when the
horizontal distance from the camera sensor unit to the detection zone area is less than ten times the
mounting height of the sensor. Ensure systems detect vehicles in multiple travel lanes.

Ensure systems can detect vehicle presence within a 98 to 102 percent accuracy (up to 2 percent
of the vehicles missed and up to 2 percent of false detection) for clear, dry, daylight conditions, a 96
to 105 percent accuracy (up to 4 percent of the vehicles missed and up to 5 percent false detection)
for dawn and dusk conditions, and a 96 percent accuracy (up to 4 percent of the vehicles missed) for
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night and adverse conditions (fog, snow, rain, etc.) using standard sensor optics and in the absence of
occlusion.

Repair and replace all failed components within 72 hours.

The Department may conduct field-testing to ensure the accuracy of completed video imaging

loop emulator detection systems.
B. Loop Emulator System:

Furnish loop emulator systems that receive and simultaneously process information from camera

sensor units, and provides detector outputs to signal controllers.

Ensure systems provide the following:

e Operate in a typical roadside environment and meet the environmental specifications and are
fully compatible with Type 170/2070L controllers and cabinets,

e provide a “fail-safe” mode whereby failure of one or more of the camera sensor units or
power failure of the loop emulator system will cause constant calls to be placed on the
affected vehicle detection outputs to the signal controller,

e provide compensation for minor camera movement of up to 2 percent of the field of view at
400 feet without falsely detecting vehicles,
process the video at a minimum rate of 30 times per second,
provide separate wired connectors inside the controller cabinet for video recording each
camera,

e provide remote video monitoring with a minimum refresh rate at 1 frame per second over a
standard dial-up telephone line,

e provide remote video detection monitoring.

Furnish camera sensor units that comply with the following:

e have an output signal conforming to EIA RS-170 standard,

e have a nominal output impedance of 75 ohms,

e be immune to bright light sources, or have built in circuitry or protective devices to prevent
damage to the sensor when pointed directly at strong light sources,

e be housed in a light colored environmental enclosure that is water proof and dust tight, and
that conforms to NEMA-4 specifications or better,

e simultaneously monitor at least five travel lanes when placed at the proper mounting location
with a zoom lens,
have a sunshield attached to the environmental enclosure to minimize solar heating,

o meet FCC class B requirements for electromagnetic interference emissions,
have a heater attached to the viewing window of the environmental enclosure to prevent ice
and condensation in cold weather.

Where coaxial video cables and other cables are required between the camera sensor and other

components located in the controller cabinet, furnish surge protection in the controller cabinet.

If furnishing coaxial communications cable comply with the following, as recommended by the
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approved loop emulator manufacturer:

e Number 20 AWG, solid bare copper conductor terminated with crimped-on BNC connectors
(do not use BNC adapters) from the camera sensor to the signal controller cabinet.

e Number 22 AWG, stranded bare copper conductor terminated with crimped-on BNC
connectors (do not use BNC adapters) from the camera sensor unit to the junction box, and
within the signal controller cabinet.

Furnish power cable appropriately sized to meet the power requirements of the sensors. Ata
minimum, provide three conductor 120 VAC field power cable.

As determined during the site survey, furnish sensor junction boxes with nominal 6 x 10 x 6
inches dimensions at each sensor location. Provide terminal blocks and tie points for coaxial cable.
C. Video Imaging Loop Emulator System Support:

Furnish video imaging loop emulator systems with either a simple keyboard or a mouse with
monitor and appropriate software, or with system software for use on department-owned laptop PCs.
Ensure the system is Windows 2000 and Windows XP compatible.

Provide Windows 2000 and Windows XP compatible personal computer software, if needed, to
provide remote video and video detection monitoring.

Ensure systems allow the user to edit previously defined detector configurations. When a vehicle
is within a detection zone, provide for a change in color or intensity of the detection zone perimeter
or other appropriate display changes on the Department-furnished monitor or laptop computer
screen.

Provide cabling and interconnection hardware with 6-foot minimum length interconnection cable
to interface with the system.

Provide all associated equipment manuals and documentation.

5.3.CONSTRUCTION METHODS

Arrange and conduct site surveys with the system manufacturer’s representative and Department
personnel to determine proper camera sensor unit selection and placement. Provide the Department
at least 3 working days notice before conducting site surveys. Upon completion of the site surveys
the Department will provide revised plans reflecting the findings of the site survey.

Before beginning work at locations requiring video imaging loop emulator detection systems,
furnish system software. Upon activation of detection zones, provide detector configuration files.
Ensure that up-to-date detection configuration files are furnished for various detection zone
configurations that may be required for construction phasing.

Place into operation loop emulator detection systems. Configure loop emulator detection systems
to achieve required detection in designated zones. Have a certified manufacturer’s representative on
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site to supervise and assist with installation, set up, and testing of the system.

Install the necessary processing and communications equipment in the signal controller cabinet.
Make all necessary modifications to install equipment, cabling harnesses, and camera sensor
interface panels with surge suppression.

Perform modifications to camera sensor unit gain, sensitivity, and iris limits necessary to
complete the installation.

Do not install camera sensor units on signal poles unless approved by the Engineer.

Install the necessary cables from each sensor to the signal controller cabinet along signal cabling
routes. Install surge protection and terminate all cable conductors.

Relocate camera sensor units and reconfigure detection zones as necessary according to the plans
for construction phases.

Provide at least 8 hours of training on the set up, operation, troubleshooting, and maintenance of
the loop emulator detection system to a maximum of ten Department personnel. Arrange for training
to be conducted by the manufacturer’s representative at an approved site within the Division
responsible for administration of the project. Thirty days before conducting training submit a
detailed course curriculum, draft manuals and materials, and resumes. Obtain approval of the
submittal before conducting the training. At least one week before beginning training, provide three
sets of complete documentation necessary to maintain and operate the system. Do not perform
training until installation of loop emulator detection systems is complete.

5.4 MEASUREMENT AND PAYMENT

Actual number of site surveys, arranged, conducted, and accepted.

Actual number of luminaire arms for video imaging loop emulator detection systems furnished,
installed, and accepted.

Actual number of cameras without internal loop emulator processing units furnished, installed,
and accepted.

Actual number of external loop emulator processing units furnished, installed, and accepted.

Actual number of camera sensor units relocated with detection zones reconfigured installed, and
accepted.

No measurement will be made of video imaging loop emulator system support or training, power
and video cables, and trenching as these items will be considered incidental to furnishing and

installing video imaging loop emulator detection systems.

Payment will be made under:
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SHLE SUIVEY ..vvvererversreerenesseeaesissssa s sesss s s s st Each
Luminaire Arm for Video SYSTEM ......c.eciiriimiimininiereenineieectstst et Each
Camera without Internal Loop Emulator Processing Unit..........ooevieenieiiiiinininniiinnenes Each
External Loop Emulator Processing Unit .........cccocveueuemiiiiiniiis e Each
Relocate Camera SeNSOT UL ....c.eeeeruerverererseeeteeiiiiiisseeiseesiesssssessesassssestessesssesssssssssssssenns Each

6. TRAFFIC SIGNAL SUPPORTS
6.1. METAL TRAFFIC SIGNAL SUPPORTS - ALL POLES

A. General:

Furnish and install metal poles with mast arms, grounding systems, and all necessary hardware.
The work covered by this special provision includes requirements for the design, fabrication, and
installation ‘of both standard and custom/site specifically designed metal traffic signal supports and
associated foundations.

Black powder coating will be required for the signals in the City Limits of Jacksonville. The
following list is for the traffic signals where the metal pole with mast arms, pedestrian pedestals and

pedestrian pushbutton pedestals shall have the black powder coat finish:

= SR 1406 (Piney Green Road) at US 17 (New Bern Highway) (03-0264)
» SR 1406 (Piney Green Road) at SR 1708/1403 (Country Club Road) (03-0235)

Provide metal traffic signal support systems that contain no guy assemblies, struts, or stay
braces. Provide designs of completed assemblies with hardware that equals or exceeds AASHTO
Standard Specifications for Structural Supports for Highway Signs, Luminaires and Traffic Signals
4th Edition, 2001 (hereafter called 4th Edition AASHTO), including the latest interim specifications.
Provide assemblies with a round or near-round (18 sides or more) cross-section, or a multi sided
cross section with no less than six sides. The sides may be straight, convex, or concave.

Pole heights shown on signal plans are estimated from available data for bid purposes. Prior to
furnishing metal signal poles, use field measurements and adjusted cross-sections to determine
whether pole heights are sufficient to obtain required clearances. If pole heights are not sufficient,

the Contractor should immediately notify the Engineer of the required revised pole heights.

Ensure that metal signal poles permit cables to be installed inside poles and any required mast
arms. For holes in the poles and arms used to accommodate cables, provide full-circumference
grommets. Arm flange plate wire access holes should be deburred, non grommeted, and oversized to

fit around the 2” diameter grommeted shaft flange plate wire access hole.
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After fabrication, have steel poles, required mast arms, and all parts used in the assembly hot-dip
galvanized per section 1076. Design structural assemblies with weep holes large enough and
properly located to drain molten zinc during galvanization process. Provide hot-dip galvanizing on
structures that meets or exceeds ASTM Standard A-123. Provide galvanizing on hardware that
meets or exceeds ASTM Standard A-153. Ensure that threaded material is brushed and retapped as
necessary after galvanizing. Perform repair of damaged galvanizing that complies with the

following:
Repair of GalVaniZing .........ccoeeeeersesesesseuessessisiiistsinssssssss s Article 1076-6

Standard Drawings for Metal Poles are available that supplement these project special

provisions. These drawings are located on the Department’s website:
http://www.ncdot.gov/doh/preconstruct/traffic/ITS S/ws/mpoles/poles.html

Comply with article 1098-1B “General Requirements” of the 2012 STANDARD
SPECIFICATIONS FOR ROADS & STRUCTURES, hereinafter referred to as the Standard
Specifications for submittal requirements. Furnish shop drawings for approval. Provide the copies of
detailed shop drawings for each type of structure as summarized below. Ensure that shop drawings
include material specifications for each component and identify welds by type and size on the
drawing details, not in table format. Do not release structures for fabrication until shop drawings
have been approved by NCDOT. Provide an itemized bill of materials for all structural components
and associated connecting hardware on the drawings.

Comply with article 1098-1A “General Requirements” of the Standard Specifications for
Qualified Products List (QPL) submittals. All shop drawings must include project location
description, signal inventory number(s) and a project number or work order number on the drawings.

Summary of information required for metal pole review submittal:

Item Hard Electroni
Ardcopy cetronte Comments / Special Instructions

Submittal Submittal

Sealed, Approved Signal | 1 1 All structure design information needs to reflect the latest
Plan/Loading Diagram approved signal plans
Custom Pole Shop Drawings 4 sets 1 set Submit drawings on 11” x 17” format media

Show NCDOT inventory number(s) in or above the title block

Standard Pole Shop Drawings | 4 sets 1 set Submit drawings on 11” x 17” format media
(from the QPL) Show NCDOT inventory number(s) in or above the title block
Structure Calculations 1 set 1 set Not required for Standard QPL Poles
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Standard Pole Foundation | 1 set 1 set Submit drawings on 11”7 x 17” format media. Submit a
Drawings completed Standard Foundation Selection form for each pole

using foundation table on Metal Pole Drawing M-8.

Custom Foundation Drawings | 4 sets 1 set Submit drawings on 117 x 17” format media. If QPL Poles

are used, include the corresponding QPL pole shop drawings

with this submittal.
Foundation Calculations 1 1 Not required for Standard QPL Poles
Soil Boring Logs and Report 1 1 Report should include a location plan and a soil classification

report including soil capacity, water level, hammer efficiency,

soil bearing pressure, soil density, etc. for each pole.

NOTE - All shop drawings and custom foundation design drawings must be sealed by a
professional Engineer licensed in the state of North Carolina. All geotechnical information must be
sealed by either a Professional Engineer or geologist licensed in the state of North Carolina. Include
a title block and revision block on the shop drawings and foundation designs showing the NCDOT

inventory number.

Shop drawings and foundation drawings may be submitted together or separately for approval.
However, shop drawings must be approved before foundations can be reviewed. Foundation designs
will be returned without review if the associated shop drawing has not been approved. Incomplete

submittals will be returned without review.

B. Materials:

Fabricate metal pole and arm shaft from coil or plate steel to meet the requirements of ASTM A
595 Grade A tubes. For structural steel shapes, plates and bars use A572 Gr 50 min or ASTM A709
Gr 50 min.. Provide pole and arm shafts that are round in cross section or multisided tubular shapes
and have a uniform linear taper of 0.14 it/ft. Construct shafts from one piece of single ply plate or
coil so there are no circumferential weld splices. Galvanize in accordance with AASHTO M 111
and/or ASTM A 123 or an approved equivalent.

Use the submerged arc process or other NCDOT previously approved process suitable for pole
shaft and arms to continuously weld pole shafts and arm shafts along their entire length. The
longitudinal seam weld will be finished flush to the outside contour of the base metal. Ensure shafts
have no circumferential welds except at the lower end joining the shaft to the pole base and arm
base. Provide welding that conforms to Article 1072-20 of the Standard Specifications, except that
no field welding on any part of the pole will be permitted unless approved by a qualified engineer.

Refer to Metal Pole Standard Drawing Sheets M2 through M5 for fabrication details. Fabricate
anchor bases from plate steel meeting, as a minimum, the requirements of ASTM A 36M or cast
steel meeting the requirements of ASTM A 27M Grade 485-250, AASHTO M270 Gr 36 or an
approved equivalent. Conform to the applicable bolt pattern and orientation as shown on Metal Pole
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Standard Drawing Sheet M2.
Ensure all hardware is galvanized steel or stainless steel. The Contractor is responsible for
ensuring that the designer/fabricator specifies connecting hardware and/or materials that do not

create a dissimilar metal corrosive reaction.

Unless otherwise required by the design, ensure each anchor rod is 2” diameter and 60” length.
Provide 10” minimum thread projection at the top of the rod, and 8 minimum at the bottom of the
rod. Use anchor rod assembly and drilled pier foundation materials that meet the Foundations and
Anchor Rod Assemblies for Metal Poles provision.

For each structural bolt and other steel hardware, hot dip galvanizing shall conform to the
requirements of AASHTO M 232 (ASTM A 153). Ensure end caps for poles or mast arms are
constructed of cast aluminum conforming to Aluminum Alloy 356.0F.

Provide a circular anchor bolt lock plate that will be secured to the anchor bolts at the embedded
end with 2 washers and 2 nuts. Provide a base plate template that matches the bolt circle diameter of
the anchor bolt lock plate. Construct plates and templates from %~ minimum thick steel with a
minimum width of 4”. Galvanizing is not required.

Provide 4 heavy hex nuts and 4 flat washers for each anchor bolt. For nuts, use AASHTO M291
grade 2H, DH, or DH3 or equivalent material. For flat washers, use AASHTO M293 or equivalent

material.

C. Construction Methods:

Erect signal support poles only after concrete has attained a minimum allowable compressive
strength of 3000 psi. Install anchor rod assemblies in accordance with the Foundations and Anchor
Rod Assemblies for Metal Poles provision.

For further construction methods, see construction methods for Metal Strain Pole, or Metal Pole
with Mast Arm.

Connect poles to grounding electrodes and bond them to the electrical service grounding
electrodes.

For holes in the poles used to accommodate cables, install grommets before wiring pole or arm.
Do not cut or split grommets.

Attach the terminal compartment cover to the pole by a sturdy chain or cable. Ensure the chain or
cable is long enough to permit the cover to hang clear of the compartment opening when the cover is
removed, and is strong enough to prevent vandalism. Ensure the chain or cable will not interfere
with service to the cables in the pole base.

Attach cap to pole with a sturdy chain or cable. Ensure the chain or cable is long enough to
permit the cap to hang clear of the opening when the cap is removed.

Perform repair of damaged galvanizing that complies with the Standard Specifications, Article
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1076-6 “Repair of Galvanizing.”

Install galvanized wire mesh around the perimeter of the base plate to cover the gap between the
base plate and top of foundation for debris and pest control.

Install a ¥ thick plate for concrete foundation tag to include: concrete grade, depth, diameter,
and reinforcement sizes of the installed foundation.

6.2.METAL POLE WITH MAST ARM

Provide signal support mast arm assemblies. Comply with the previous Section — Metal Strain Pole

— except as noted herein.

Provide pole plates and associated gussets and fittings for attachment of required mast arms. As
part of each mast arm attachment, provide a cable passage hole in the pole to allow passage of signal

cables from the pole to the arm.

Ensure that allowable mast arm deflection does not exceed that allowed per 4™ Edition
AASHTO. Also when arm is fully loaded, tip of the arm shall not go below the arm attachment
point with the pole for all load conditions per 4™ Edition AASHTO.
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