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1. GENERAL REQUIREMENTS
1.1. DESCRIPTION
A. General

Furnish, install, and fully integrate new fiber optic communications cable, existing fiber optic
communications cable, new cellular and wireless radio communications links, new and existing
traffic signal controllers and cabinets, new closed-circuit television (CCTV) camera units and
control cabinets, new dynamic message sign (DMS) units and control cabinets, new central hardware
and software, and new traffic operations center to form a complete and operational central
distributed processing traffic signal system for the City of Jacksonville in North Carolina.

Furnish, install, and fully integrate new 2070L traffic signal controllers and new model 332 and
336 style cabinets to replace existing NEMA controllers and cabinets at locations shown in the
Plans. Fully integrate existing 2070L traffic signal controllers with signal system. Integrate signal
controllers with Ethernet switches and fiber optic network.

Furnish, install, and fully integrate new fiber optic communications cable for traffic signal
system as shown on the Plans by lashing to existing cables and new messenger cable installed under
this project, and utilizing new conduit systems. Fully integrate existing NCDOT fiber optic
communications cable as shown on the Plans by modifying existing fiber optic interconnect centers.

Furnish and install new fiber optic communications cable to be used by the City of Jacksonville
IT Department. City IT cables will be installed as shown on the Plans by lashing to existing cables
and new messenger cable installed under this project. City IT cables will be installed concurrently
with signal system cables and terminate at locations shown on the cable routing plans. The
installation of City IT cables shall be at the discretion of the Engineer, as it is dependent on
funding. In the event that the Engineer directs the Contractor to not install City IT cables,
those associated pay items will be removed from the contract and there will be no

renegotiation in the price allowed for remaining pay items.

Furnish and install new closed-circuit television (CCTV) camera assemblies at locations shown
in the Plans. Fully integrate camera assemblies with Ethernet switches and the fiber optic
communications network or wireless radio communications 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 and the fiber optic communications
network or cellular communications as shown in the Plans.

1 print date: 07/20/11



U-5168 Jacksonville Traffic Signal System ' oS4

-

Intelligent Transportation Systems Section

Complete and fully integrate a new traffic operations center (TOC) to be housed at the
Jacksonville Public Safety Complex located at 206 S. Marine Boulevard in Jacksonville. Terminate
all fiber optic communications cables in the Public Safety Complex Server Room as shown in the
Plans, and integrate with new TOC.

Complete and fully integrate a new signal maintenance shop (Signal Shop) to be housed in
Building 3B of the Jacksonville Public Services Complex located at 350 S. Marine Boulevard in
Jacksonville. Install and fully integrate remote TOC operations at the Signal Shop as shown in the
Plans. Install and integrate a test cabinet and controller with the communications network.

B. Standard Specifications

Conform to these Project Special Provisions, the Plans, the NCDOT 2006 Standard
Specifications for Roads and Structures (also referred to as the “Standard Specifications™), and
Section 1087 (Pavement Markings) of the Standard Specifications. Also conform to the regulations
and codes described in Section 1700 of the Standard Specifications.

In the event of a conflict between these Project Special Provisions and the Standard
Specificatiins, these Project Special Provisions shall govern.

1.2. MATERIALS
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 & Signal Equipment Qualified Products List (QPL) is available on the Department’s
website. The QPL website is:

http://www.ncdot.org/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.
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B. Observation Period

Prior to final acceptance, all Contractor-furnish equipment and software shall successfully
complete a 60-day observation period. The 60-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.

Final acceptance will occur following the successful completion of the 60-day observation period
and after all documentation requirements have been fully satisfied. Refer to in Section 43 (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

Provide the Department with a license to duplicate all programmable devices in equipment
for maintenance and software upgrades. Provide binary or hexadecimal format files for each

device that may be programmed by the Department. Ensure files are provided on PC compatible
compact disks or other approved media.

Ensure software/firmware performance upgrades that occur during the contract period are
available to the Department at no additional cost. Make software/firmware upgrades that are

developed to correct operating characteristics available to the Department at no additional cost until
the warranty period expires.

Provide licensed copies of all software/firmware to the department. The department shall have
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the right to install any and all software/firmware for maintenance and support on all hardware
provided under this contract. This shall include, but not be limited to all servers for the Signal
System, CCTV System, LAN System, traffic controllers and network. Provide software/firmware for
maintenance and support of workstations, laptop computers, System Support software, Utility
software, traffic controllers, DMS systems and controllers, CCTV systems and controllers, and all
other programmable devices.

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.

Provide either 0.05" x 0.30" aluminum wrapping tape or 0.06" stainless steel lashing wire for
lashing cables to messenger cable. Use 0.045" stainless steel lashing wire to lash fiber-optic
communications cable to messenger cable.

Except for grounding conductors, provide signal cable conductors of size Number 16 AWG that
are fabricated from stranded copper. Number 16 AWG cable can only be used with an all LED
traffic signal intersection. Repairs to a non-LED traffic signal intersection must use Number 14

AWG cable.
F. Painting

Where painting of signal equipment cabinets 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 two
field coats of the same color and grade enamel as the original paint to the scratched or marred
portions.

1.3. CONSTRUCTION METHODS
A. General

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

Do not remove and replace more than one controller and cabinet per day, unless otherwise
approved by the Engineer. Once controller and cabinet replacement has begun at a given location,
complete the removal and replacement work at that location before beginning removal and
replacement of a controller and cabinet at another location.

Locate existing conduit, cable runs, inductive detection loops, lead-in, junction boxes, and
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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. Stand

by 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
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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
completed. Obtain authorization for service in the Department’s name and make application for
service in the Department’s name.

The Department and the City will be responsible for direct payment of monthly utility company

usage charges. The Contractor will be responsible for all expenses associated with utility installation
costs, hookups, etc.

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
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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.

In the event the Contractor fails to perform in accordance with the plans and 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.

Perform maintenance (testing) on all Traffic Signal Conflict Monitors every twelve (12) months
for the life of the project beginning with the initial test and every twelve (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 two (2) dated copies of the test results: submit one (1) copy to the Engineer and place one
(1) copy in the traffic signal cabinet.

Maintain traffic signal system equipment until completion of the 60-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.  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
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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.

F. 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.

G. 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 the removed poles, cabinet foundations, messenger cable,
guy assemblies, interconnect cable, communications cable, and supporting hardware. Return all
other traffic signal equipment and material (including wireless radio transceivers and antennas)
between 8:00 a.m. and 12:00 p.m., Monday through Thursday, to the Division 3 Traffic Services
Office, located at 5504 Barbados Boulevard in Castle Hayne or at a time mutually agreed to by the
Contractor and Engineer. Replace or repair all material lost or damaged during its removal and

transit. Label all returned equipment and material to indicate the location from which it was
removed.

Remove all City of Jacksonville owned signals and communications related equipment and
material that will not be reused. Assume ownership of the removed poles, cabinet foundations,
messenger cable, guy assemblies, interconnect cable, communications cable, and supporting
hardware. Return all other traffic signal equipment and material to the City Public Safety Complex
located at 206 S. Marine Boulevard in Jacksonville, between 8:00 AM and 12:00 PM, Monday
through Thursday, or at a time mutually agreed to by the Contractor and the Signal System Manager.
Replace or repair all material lost or damaged during its removal and transit. Label all returned
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equipment and material to indicate the location from which it was removed.

The Department will deduct the cost of Department-owned or City-owned equipment damaged
by the Contractor from money due to the Contractor.

H. Emergency Vehicle Preemption Systems

Where required, preserve the existing emergency vehicle preemption systems functionality
during signal cabinet change-outs or other cabinet modifications by reusing and/or providing all
necessary equipment and hardware. This work shall be considered incidental to the installation of
new signal cabinets.

At locations shown in the Plans, the Contractor is to implement and install new emergency
vehicle preemption systems. Coordinate emergency vehicle preemption work with the proper

operating authority. Contact the proper operating authority and schedule installation of emergency
vehicle preemption equipment.

L Emergency Generator Provisions

Where required, preserve the existing emergency generator functionality during signal cabinet
change-outs or other cabinet modifications by reusing and/or providing all necessary equipment
including lockable power inlet box and manual transfer switch. Comply with all requirements shown
in the Detail drawings in the Plans for emergency generator provisions to ensure that the existing

functionality is maintained. This work shall be considered incidental to the installation of new signal
cabinets.

At locations shown in the Plans, the Contractor is to implement and install new emergency
generator provisions including lockable power inlet box and manual transfer switch. Comply with all

requirements shown in the Detail drawings in the Plans for emergency generator provisions.
J. Timing of Signals

Implement timing values for signal controllers. Extract all parameters necessary to implement
coordinated signal operations from the existing controllers. Make any modifications to the cycle,
split, and offset information extracted from the existing controllers that are necessary to implement
the timing plans into the new 2070 controllers and system database. The Engineer may, at his/her
option, observe the loading of the timing plans.

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
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necessary for pattern optimization and to eliminate identifiable, potential hazards to the motoring
public. The Engineer will notify the Contractor of timing changes made.

K. 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, these 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
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. If a
ground loop cannot be identified and removed to allow the proper use of a clamp-type ground
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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.

M. 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.

N. Contractor’s Office

Throughout the project until final acceptance, the Contractor shall maintain full-time staffed
office with storage and testing facilities within the Jacksonville City Limits.

0. Related Projects

The current Piney Green Road Widening Project NCDOT TIP # U-3810) is widening Piney
Green Road between Marine Boulevard and Lejeune Boulevard, relocating existing utility poles and
upgrading traffic signals. According to the Sequence of Construction in these Project Special
Provisions, the Contractor is to begin installing fiber optic cable in this area first. Coordinate with
the Engineer on how to proceed if U-3810 utility relocations have not been completed and
construction in these areas is on the critical path of the project schedule.

Other TIP projects, ongoing and planned, for the project area include the White Street Extension
Roadway Project NCDOT TIP # U-4007A), the Western Parkway Roadway Project NCDOT TIP #
U-4007B), and Camp Lejeune Base Entry Road Project NCDOT TIP # U-5132). New conduit
and/or fiber optic cable is being installed under U-4007A and U-4007B for use by the Jacksonville
Signal System communications network as shown in the Plans. New and upgraded signals that will
be included in the Jacksonville Signal System along with roadway improvements are being done
under U-5132. 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.
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The City has general maintenance backlog work for public safety that will need to be continued
throughout the duration of this project. Coordinate with Engineer if construction is not complete for
actions to be taken until construction is complete.

P. Sequence of Construction

At the direction of the Engineer, install new messenger cable throughout the entire project area at
the beginning of construction to reserve spot on existing utility poles for fiber optic cable to be
install for the Jacksonville Signal System. Identify fiber optic cable attachment location by installing
communications cable ID markers on messenger cable.

Perform construction of the project in the sequence called for in these Project Special Provisions.
All work not performed in accord with the sequence of construction must be approved by the
Engineer. Adherence to the sequence of construction must be reflected in the Contractor’s project
schedule and all updates to the project schedule. As new intersections are installed but are not under
monitoring and supervision of the new central system, maintain existing signal coordination and
common controller clock time. All clocks that are updated shall be updated from a single clock
source. Review each intersection that has been installed but is not online on a weekly basis in the
form of a field visit and review the controller clock for drift against the common time source. Reset
clock to common time source if it has drifted. Record tigme and date of each visit, activity
performed, and person performing visit. Mainta?n,igf &l5ek maintenance activity in a single
document and furnish to the Engineer for review upon request. Failure to visit each intersection that
is not online to check and update clocks will result in a liquidated damage of $1,500 per visit not
performed.

For the Sequence of Construction, the areas of interest have been defined a Zone.

Zones A and Zone B include traffic signals that are currently operating in existing closed loop
systems. Construction shall have minimal disruption to the existing signal operations. After taking
down an existing communication channel, the contractor must complete all construction for traffic
signals in that channel in a time period no greater than one day per traffic signal in that channel.
Establish time-based coordination within the limits of the prior closed loop system and maintain
controller clocks. Construction at locations within Zone A shall be completed first. Construction at
locations within Zone B shall be completed after Zone A and following the completion of planned
roadway re-surfacing projects. Coordinate with the Engineer on the status and schedule of these
roadway re-surfacing projects within Zone B.

Zone C includes traffic signals that are not currently operating in a closed loop system, but
construction at these locations shall be completed following the completion of planned roadway re-
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surfacing projects. Coordinate with the Engineer on the status and schedule of these roadway re-
surfacing projects within Zone C.

Zone D includes traffic signals and communications cables that are within the project limits of
U-3810 (Piney Green Road from Marine Boulevard to Lejeune Boulevard). Fiber optic cable in this
zone shall be installed first, provided that the U-3810 utility relocations have been completed. All
signal integration for traffic signals, future CCTV, and future DMS will be completed under U-3810.

All work at the TOC shall commence following the completion of all intersection and
communications work. The Contractor will not have access to the TOC facility until the new Public
Safety Complex has been completed and officially occupied by the City.

Q. 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
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.

1.4. REQUIREMENTS FOR CABLES CROSSING RAILROADS

Copies of all executed railroad agreements and related correspondence may be obtained from the
Resident Engineer.

A. 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.

B. Requirements for Insurance

The Contractor will be requiredvto 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:
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B.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-5168 (Jacksonville Signal System).

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
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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
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
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C. 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.

D. 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.

E. 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.

F. Interference with Railroad Operations

Arrange and conduct work so that there will be no interference with railroad operations,
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.

G. 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
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and equipment.

H. 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.

L 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.

1.5. MEASUREMENT AND PAYMENT

There will be no direct payment for work covered in this section. Payment at the contract unit
prices for the various items in the contract will be full compensation for all work covered by this
section.
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2. MOBILIZATION
2.1. DESCRIPTION

This work consists of preparatory work and operations to mobilize personnel, materials and
equipment to the project site.

2.2. MEASUREMENT AND PAYMENT
Mobilization will be paid for as contract lump sum price.

Partial payments for mobilization will be made with the first and second partial pay estimates
paid on the contract, and will be made at the rate of 50% lump sum price on each of these partial pay
estimates, provided the amount bid for mobilization does not exceed 5 percent of the total amount
bid for the contract. Where the amount bid for the item of mobilization exceeds 5 percent of the total
amount bid for the contract, 2 1/2 percent of the total amount bid will be paid on each of the first two

partial pay estimates, and that portion exceeding 5 percent will be paid on the last partial pay
estimate.

Such price and payment includes but is not limited to the movement of personnel, equipment,
supplies, and incidentals to the project site, for the establishment of offices, buildings, and other
facilities necessary for work on the project; the removal and disbandment of those personnel,
equipment, supplies, incidentals, or other facilities that were established for the prosecution of work
on the project; and for all other work and operations that shall be performed for costs incurred prior
to beginning work on the various items on the project site.

Payment will be made under:

IMODBILIZALION ... .cveeieeiieiecteete e et ee et e e e ste e st e te e ae st e satesanesaesatesseente et e neeessesanesasesnsesaneans Lump Sum
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3. GUARDRAIL
3.1. DESCRIPTION

Construct permanent steel beam guardrail, in accordance with the requirements of the contract
and at the locations designated on the plans or as directed.

3.2. MATERIALS

Refer to Division 10 of the Standard Specifications for the following items.

Item Standard Specifications Section

Rail Elements 1046-2
Posts and Offset blocks 1046-3
Hardware 1046-4
Anchors 1046-5
Welded Wire Fabric 1070-3
Organic Zinc Repair Paint 1080-9
Guardrail and Bgrrier Delineators 1088-2
Guardrail End Delineation 1088-3
Select Material, Class VI 1016

Supply material in accordance with the Department’s Brand Certification Program for Guardrail.
3.3. CONSTRUCTION METHODS

Erect the rail elements to produce a smooth continuous rail paralleling the line and grade of the
highway surface or as shown on the plans. Lap the rail elements in the direction of traffic. Re-lap the
rail elements if required by traffic phasing. Field drill holes for special details. Field punching holes

is allowed. Attach terminal sections, when required, to the ends of each installation and lap on the
face of the rail.

Install shop curve guardrail in accordance with the plans.

Posts may be power driven, or set by hand. Protect the top of steel posts by a suitable driving cap
if power driven. If set by hand, dig post holes to the depth and at the locations shown on the plans.
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Thoroughly ram the bottom of the post holes so that the posts will have a stable foundation. Set the
posts plumb and accurately space and line. Backfill the post holes in 6" layers with suitable material
and thoroughly compact by tamping or puddling.

Where rock interferes with the proper installation of the post, excavate a shaft in the rock not less
than 9" wide, parallel to the roadway, by 23" long, perpendicular to the roadway, and 24" deep.
Place the post against the roadside edge of the shaft and fill in behind the post with Select Material
Class VI, up to the top elevation of the rock. Fill the remainder of the hole with earth material.
Where timber posts are to be driven in fill slopes 1 1/2:1 or steeper and the fill height is 15 feet or
more, auger a 6" diameter pilot hole to the full depth of the post before driving.

Where steel posts are required to be installed at box culverts, weld the post to the anchor plate,
cut off, and align in accordance with the details shown in the plans or as directed.

Use the same type of guardrail posts and offset blocks throughout the project unless otherwise
directed or detailed in the plans.

After galvanized guardrail has been erected, clean all scarred, scratched, or abraded areas of all
loose spelter coat and rust. Paint with organic zinc repair paint 3 mils thick.

When guardrail is being constructed near traffic, conduct operations so as to constitute the least
hazard to the public. Schedule and conduct operations to construct and complete each individual
continuous guardrail installation in the least possible time.

Do not begin work on any section of new guardrail until preparations are made to fully complete
the installation of the section as a continuous operation. Once work is initiated on a section, pursue
the work to its completion unless inclement weather or other conditions beyond the control of the
Contractor interfere with the work. Begin attachment of the rail elements at the approach end of the
guardrail and continue in the same direction as the movement of traffic.

When directed, install guardrail posts and blocks at locations that are in addition to those
required by the plans.

Install tubular triple corrugated steel beam guardrail on concrete bridges or driven posts or at
locations shown in the plans in accordance with the details shown in the plans and as directed.
Where the tubular triple corrugated steel beam guardrail is to be mounted on concrete, use steel

posts, weld the post to the anchor plate, cut off, and align in accordance with the details shown in the
plans or as directed.
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34. GUARDRAIL DELINEATORS

Use any of the several alternate delineator types for guardrail shown in the plans, but only one
delineator type for guardrail at any one time throughout the project.

" The delineators consist of a reflector and base or casing. Attach the delineator to the guardrail as
shown in the plans. Only one attachment position will be permitted throughout the project length.

Position delineators perpendicular to the centerline of the road. Use yellow delineators in the
median and on the left side of one-way ramps, loops, or other one-way facilities. Use crystal
delineators on the right side of divided highways, ramps, loops and all other one-way or two-way
facilities. In all cases, the color of the delineator shall supplement the color of the adjacent edgelines.

3.5. MEASUREMENT AND PAYMENT

Steel Beam Guardrail will be measured and paid for in linear feet of guardrail that has been
satisfactorily completed and accepted exclusive of that length of guardrail that is within the pay
limits of guardrail anchors. Measurement will be made from center to center of the outermost post in
the length of guardrail being measured.

Steel Beam Guardrail, Shop Curved will be measured and paid for in linear feet of guardrail that
has been satisfactorily completed and accepted exclusive of that length of guardrail that is within the

pay limits of guardrail anchors. Measurement will be made from center to center of the outermost
post in the length of guardrail being measured.

Guardrail Anchor Units, Type __ will be measured and paid for as units of each that have been
completed and accepted. No separate measurement will be made of any rail, terminal sections, posts,
offset blocks, concrete, hardware, or any other components of the completed unit that are within the

pay limits shown on the plans for the unit as all such components will be considered to be part of the
unit.

Additional Guardrail Posts will be measured and paid for in units of each for additional posts
required but not shown in the plans.

There will be no measurement or payment made for Guardrail Delineators as they are considered
incidental to the other pay items in this Specification.

There will be no measurement or payment made for Guardrail End Delineation as it is
considered incidental to the other pay items in this Specification.

Such price and payment includes, but is not limited to furnishing and erecting posts, offset
blocks, rail, terminal sections, miscellaneous hardware, and all other materials, field curving and
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shop curving of the rail; removing temporary guardrail; excavation; furnishing and installing
additional guardrail posts and additional offset blocks; backfilling; fabrication; welding; galvanizing;
furnishing and installing guardrail delineators and end delineation.

Payment will be made under:

Steel Beam GUATAIAl ......c.cceeeveeieeiereeieee ettt ee et s et aeene Linear Foot
Steel Beam Guardrail, Shop Curved ........c.coceeeeieciiiiiiiiiiicniiiciciceceeenie et Linear Foot
Guardrail Anchor Units, TYPE 350 ....ccuemiiririieeiiieiceniiiiecetetee et Each
Guardrail Anchor Units, TYPe CAT-1 ..ottt Each
Additional GUArdrail POSES........cceceerierierrieeieeeeeree ettt et eas e s s s sss s s a s ne b eae s Each

22 print date: 07/20/11



U-5168 Jacksonville Traffic Signal System ~y 75

o —

Intelligent Transportation Systems Section

4. SIGNAL HEADS
4.1. DESCRIPTION

Furnish and install vehicle and pedestrian Light Emitting Diode (LED) signal heads, visors,
interconnecting brackets, wire entrance fittings, mounting assemblies, signal cable, lashing wire,
pedestrian push buttons, R10-3B pedestrian push button signs, grounding systems, and all necessary
hardware in accordance with the plans and specifications.

4.2. MATERIALS

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

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 latcheé, 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 595A, Color Chip Numbér 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 an 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.
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Provide upper and lower pole plates that have a 1 %-inch vertical conduit entrance hubs with the
hubs capped on the lower plate and 1 %2-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
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 — Part 2: Light Emitting Diode (LED)
Pedestrian Traffic Signal Modules.

VTCSH Circular Supplement. (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 part
of the QPL submittal at the discretion of the Department,

3. Evidence of conformance with the requirements of these specifications,
4. A manufacturer’s warranty statement in accordance with the required warranty, and

5. 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.

In addition to meeting the performance requirements for the minimum period of 60 months,
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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 replacement modules within 45 days of receipt of modules that have failed at no cost to
the State. Provide manufacturer’s warranty documentation to the Department during evaluation of
product for inclusion on the 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.

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.

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 malleable iron or aluminum, and provide serrated rings
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made of aluminum.

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.

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 2006 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 VTCSH
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:
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Module Type Max. Wattage at 165° F | Nominal Wattage at 77° 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 2006 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 requirement 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 VTCSH 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:

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

27 print date: 07/20/11



U-5168 Jacksonville Traffic Signal System 777 g()

Intelligent Transportation Systems Section

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 22 Watts or less.

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.

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.

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 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
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months and to meet all parameters of this specification during this period of useful life.

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 2006 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 Indications — Part 2: Light
Emitting Diode (LED) Pedestrian Traffic Signal Modules” dated March 19, 2004 (hereafter referred
to as PTCSI Pedestrian Standard) and other requirements stated in this specification.

Design all modules to operate using a standard 3 - wire field installation. Provide spade terminal
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 manufacture (month & year) or some other method of identifying date of
manufacture.

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.

Design the walking man and hand as a solid display. Ensure the hand/walking man symbols for
the 16-inch display modules meet the dimension requirements cited in PTCSI Pedestrian Standard
Table 1 “Dimensions of Signal Sizes” for Class 3 or Class 4. Ensure the hand/walking man symbols
for the 12-inch display module meet the dimension requirements cited in PTCSI Pedestrian Standard
Table 1 “Dimensions of Signal Sizes” for Class 2.

Provide the countdown number display that is at least 9 inches high by 6 inches wide. Ensure the
minimum luminance value for the countdown number display is 1,400 cd/m”. Provide the
countdown number display that will conform to the chromaticity requirements of the hand symbol as
specified by section 4.2 (Chromaticity) of the PTCSI Pedestrian Standard.
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Furnish the countdown display to continuously monitor the traffic controller to automatically
learn the pedestrian phase time and update for subsequent changes to the pedestrian phase time.
Design the countdown display as a double row of LEDs or with a minimum thickness of 0.5 inch.
Ensure the countdown display blanks-out during the initial cycle while it records the countdown
time. Ensure that the countdown display is operational only during the flashing don’t walk, clearance
interval. Blank-out the countdown indication after it reaches zero and until the beginning of the next
flashing don’t walk indication. Design the controlling circuitry to prevent the timer from being
triggered during the solid hand indication.

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 pedestrian signal module. Power may also be derived from voltage, current
and power factor measurements.

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.

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.

D. Signal Cable
Furnish 16-4 and 16-7 signal cable that complies with IMSA specification 20-1 except provide
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the following conductor insulation colors:
e For 16-4 cable: white, yellow, red, and green

e 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.

4.3. CONSTRUCTION METHODS
A. General

Bag new vehicle signal heads with burlap bags or bags made of nonripping material specifically
designed for covering signal heads until the signal heads are placed in operation.

When new signal heads are placed into operation, immediately bag and remove signals heads
that are not to be reused.

Vertically and horizontally adjust each signal head so that light output will be of maximum
effectiveness for the traffic. Do not tilt signal heads forward.

Reposition signal heads as required for various construction phases.
B. Vehicle Signal Heads

Install vehicle signal heads at the heights required in the North Carolina Supplement to the
MUTCD in effect on the date of advertisement.

Where vehicle signal heads are installed on messenger cable, install mounting hardware

consisting of a messenger cable hanger, balance adjuster, bottom cap, wire entrance fitting bracket,
and insulating bushings.

Where vehicle signal heads are installed on mast arms, install mounting hardware consisting of
rigid vehicle signal head mounting brackets.

Install signal cable in continuous lengths between signal controller cabinets and signal heads.
Route signal cable to minimize the length of cable installed, and the number of cables and
conductors in each run. Pull 36 inches of additional signal cable into controller cabinets. Do not
install more than six signal heads on one neutral conductor.

Wrap signal cable to messenger cable with at least four turns of wrapping tape spaced at intervals
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less than 15 inches or lash signal cable to messenger cable with one 360 degree spiral of lashing wire
per 12 inches.

Make electrical connections inside each signal head, signal controller cabinet, and termination
compartment in metal poles. Do not splice cable outside signal heads.

Coil sufficient signal cable beside each vehicle signal head to accommodate head shifts during
various construction phases. For all cables entering or leaving vehicle signal heads at final head
locations, provide a minimum of 36 inches of signal cable coiled beside each head.

C. Pedestrian Signal Heads
Install signs with mounting hardware immediately above pedestrian push buttons.

Connect push button to controller cabinet using lead-in cable. Bond push button housing and all
metal components to cabinet ground using cable ground.

Where new countdown pedestrian heads are called to be installed in the plans to replace existing
pedestrian signal heads, remove the existing heads and replace sign with new countdown pedestrian

sign (R10-3b).
D. Modify Existing Vehicle Signal Heads:

Modify existing vehicle signal heads by removing incandescent lamp hardware and replacing
with new LED modules with all necessary hardware.

44. MEASUREMENT AND PAYMENT

Vehicle signal head ( ) and Pedestrian signal head ( ) will be measured and paid
for as the actual number of signal heads of each type, size, and number of sections with mounting
hardware furnished, installed, and accepted.

Modify existing vehicle signal head will be measured and paid for as the actual number of
existing vehicle signal heads modified and accepted.

Signal Cable will be measured and paid for as actual linear feet of signal cable furnished,
installed and accepted. Measurement will be point to point with no allowance for sag. Twenty five
feet will be allowed for vertical segments up or down poles.

No measurement will be made of visors, wire entrance fittings, interconnecting brackets,
mounting assemblies, pedestrian push buttons, and R10-3B pedestrian signal signs as these will be
considered incidental to furnishing and installing signal heads. No measurement will be made for

drip loops, coiled sections, or lashing wire as these will be considered incidental to furnishing and
installing signal cable.
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Payment will be made under:

Vehicle Signal Head (127, 3 SECHOMN) .....ccuevteieeeerreeteeteeeeeeeteteter e eteesee e sessesesse et enssssssesseseesens Each
Vehicle Signal Head (127, 4 SECHIOMN) ..c..ccceririeiieeieiecteieetee ettt sseneesaesaenes Each
Pedestrian Signal Head (167, 1 Section with Countdown) ..........cceceeeeeveireniereceeceeeereeeeeeeee e Each
Modify Existing Vehicle Signal Head .........ccooueeueeieeiieeiecececeeeceeeeeeeeeeee ettt Each
SIGNAL CADIE ...ttt ettt ens e e e e te s re e e et ens Linear Foot
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S. SIGNAL PEDESTAL
5.1. DESCRIPTION

Furnish and install signal pedestal assemblies with foundations, grounding systems, and all
necessary hardware.

5.2. MATERIAL

A. General

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

B. Pedestals

Provide aluminum pedestals with foundations that conform to AASHTO. Furnish Class B
minimum concrete that conforms to the applicable parts of the Standard Specifications Section 1000
for Portland Cement Concrete Production and Delivery.

Provide reinforcing steel that conforms to the applicable parts of the Standard Specifications
Section 1070 for Reinforcing Steel.

Provide caps and bases as part of pedestal assemblies. Unless otherwise required, furnish
pedestals that provide the following heights:

To support traffic signal equipment cabinets — 30" above foundation.
To support signal heads, see Section 4 for required signal head height.

Provide pedestal caps fabricated from cast aluminum that meets Aluminum Association Alloy
356.0F. Provide stainless steel set screws as fasteners.

Provide either shoe-type or transformer-type pedestal bases made of aluminum that meets
Aluminum Association Alloy 356.0 or equivalent, and designed to break upon impact in accordance
with AASHTO requirements. For shoe-type bases, provide aluminum flange plate with four anchor
boltholes, a hole to match the shaft, and a 4 x 8" hand hole with a reinforced frame located 8" above
base. For transformer-type bases, provide overall dimensions of 15"(l) x 13"(w) x 13"(d) and an 8" x
8" hand hole with removable cover. Ensure bases are continuously welded to shafts or threaded to
receive shafts. For use in grounding, provide a 1/2" minimum diameter, coarse thread stud located
inside base at the handhold and oriented for easy access.

For each pedestal, provide four bolts with outside diameter of 3/4" and length of 18" each with
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leveling nut and washer. Ensure anchor bolts are hot-dipped galvanized in accordance with ASTM A
153 with completely galvanized nuts and washers.

5.3. CONSTRUCTION METHODS

Locate foundations, determine elevation, and submit findings. Obtain the Engineer’s approval of
foundation locations and elevations before constructing foundations.

Excavate in accordance with the Standard Specifications Section 410 for Foundation Excavation.
If encountered, remove rock or boulders to a depth sufficient to obtain stability necessary to support
the structure for design loads. Ensure ground is level before installing foundations.

Construct foundations in accordance with the Standard Specifications Section 825 for Incidental
Concrete Construction. Cast concrete for pole foundations against undisturbed soil unless otherwise
permitted. Provide forms with chamfer strips that measure one inch along diagonal face at all corners
above ground level. Do not install foundations over uncompacted fill or muck. Install conduit in
foundations.

Securely place, position, and align anchor bolts symmetrically about the center of foundation.

Give exposed vertical concrete surfaces an ordinary surface finish. Give exposed horizontal
surfaces a float finish.

Level tops of concrete foundations. Do not allow tops to exceed 6 inches above adjacent ground
surface. Pour and finish foundation to a level flush with surrounding sidewalk when possible.

Do not erect pedestals until concrete has attained a minimum compressive strength of 2500 psi as
determined by cylinder breaks.

5.4. MEASUREMENT AND PAYMENT

Signal pedestal with foundation will be measured and paid as the actual number of signal
pedestals with foundations furnished, installed, and accepted.

Payment will be made under:

Signal Pedestal with FOUNAAtioN.........cooueriirieriieeiieceete ettt et e aeesae s sae e Each
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6. SIGNS INSTALLED FOR SIGNALS
6.1. DESCRIPTION

Furnish and install signs for signals with cable hangers, rigid sign mounting brackets, U-channel
post, and all necessary hardware.

6.2. MATERIALS
Comply with Article 901-2 (Sign Fabrication) of the Standard Specifications.
Use Type III reflective sheeting, except for black sheeting. Use non-reflective for black sheeting.
Conform to the message layout, size, and color as required in the MUTCD.

For messenger cable mounting, furnish either messenger cable hangers with free-swinging, 360
degree adjustable sign brackets or three bolt clamps as directed. Furnish aluminum, galvanized steel,
or stainless steel messenger cable mounted sign supporting hardware.

For ground mounting, furnish steel, 3 1b., U-channel posts with hardware for ground mounting.
Comply with Article 903-2 (Sign Supports) of the Standard Specifications.

For mast-arm mounting, furnish rigid aluminum, galvanized steel or stainless steel sign mounting
brackets.

6.3. CONSTRUCTION METHODS

Install signs with applicable mounting hardware. Comply with sign offsets and mounting heights
as shown in the MUTCD and Standard Drawing numbered 904.50.

For messenger cable mounting, install signs a minimum of 6 inches from signal heads.
For ground mounting, comply with Article 903-3 of the Standard Specifications.

For signs mounted on mast arms, install attachment brackets to signs to allow the positions to be
adjusted so that signs:

are aimed in the required direction,

are plumb as viewed from their respective approaches,

may be tilted forward or backward as required,

and may be raised or lowered on the mast arm throughout the full length of the sign.
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6.4. MEASUREMENT AND PAYMENT

Sign for Signals will be measured and paid as the actual number of signs for signals, regardless
of mounting method, furnished, installed, and accepted.

Payment will be made under:

SN FOT SIZNALS ... .ottt e et et eae et et e st eeaeenneenes Each
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7. MESSENGER CABLE
7.1.  DESCRIPTION

Furnish and install messenger cable (spanwire) with cable clamps, machine bolts, eyebolts, 3 bolt
clamps, eye nuts, split-bolt connectors, and all necessary hardware.

7.2. MATERIALS

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

Comply with ASTM A 475 for extra high strength grade wire strand, Class A zinc coating.
Fabricate messenger cable from seven steel wires twisted into a single concentric strand.

Provide universal grade strandvises used for extra high strength steel messenger cable. Provide
other pole line hardware constructed of hot-dipped galvanized steel. Provide machine bolts, eyebolts,

and thimbleye bolts with minimum tensile strength of 12,400 1bs. Provide galvanized nuts, washers,
and thimbleyelets.

7.3. CONSTRUCTION METHODS
Install guy assemblies before installing messenger cable.
Use 1/4-inch messenger cable for spans supporting only cables unless otherwise specified.

For permanent installation, install messenger cable in continuous lengths with no splices except
where an insulator is required. With prior approval, existing messenger for temporary installations
may be extended instead of installing new messenger cable.

Tension messenger cable to eliminate appreciable sag and to match the sag of surrounding
utilities. Otherwise, allow 3 to 4 percent sag of the span length between poles. Use crossover clamps
to maintain proper vertical and horizontal alignment of adjoining cable runs.

Provide 3-bolt clamp assemblies consisting of 5/8 inch diameter machine bolts, j-hooks, washers,
and square nuts to attach messenger cable to wood poles. Provide machine bolts that are 3 inches
longer than the pole diameter.

Attach messenger cable to poles using three bolt cable clamps with J-hooks in mid-runs and
deadend strandvises at termination poles.

Maintain electrical continuity at all splices.

For messenger cable for communications cable attached to joint use poles, bond messenger cable
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to existing pole ground terminated with split bolt connectors or parallel groove clamps at ends and at
1300-foot intervals. If existing poles do not have a grounding system, install new grounding system
that complies with Article 1720-3 for bonding messenger cable.

On multiple messenger cable arrangements, connect all messenger cable ends with #6 AWG

minimum solid bare copper grounding wire terminated with split bolt connectors or parallel groove
clamp at each end.

74. MEASUREMENT AND PAYMENT

Messenger cable ( ) will be measured and paid for as actual horizontal linear feet of
messenger cable furnished, installed, and accepted. Measurement will be point to point with no
allowance for sag.

No measurement will be made of cable clamps, machine bolts, eyebolts, strandvises, 3 bolt
assemblies, eyenuts, split bolt connectors, messenger cable bonding, or pole grounding system as
these will be considered incidental to furnishing and installing messenger cable.

Payment will be made under:

MeSSENZET CabLE (1/47) ..cuieieieieeeeeeeeeer ettt sttt sttt et s e st s e se e e eaa s Linear Foot
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8. UNDERGROUND CONDUIT
8.1. DESCRIPTION

Furnish and install conduit for underground installation with tracer wire, miscellaneous fittings,

all necessary hardware, marker tape, backfill, graded stone, paving materials, and seeding and
mulching.

8.2. MATERIALS
A. General

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

Refer to the following articles of the Standard Specifications:
e Backfill 1018-2
e Graded Stone 545-2 and 545-3

Use conduit bodies, boxes, and fittings that meet UL Standard 514B Conduit, Tubing, and Cable
Fittings for electrical and communications installations.

B. Rigid Metallic Conduit

Provide rigid hot dipped galvanized steel conduit that meets UL Standard 6 Electrical Rigid
Metal Conduit-Steel with rigid full weight sherardized or galvanized threaded fittings.

C.  Polyvinyl Chloride (PVC)

Provide non-metallic conduit and duct including assoéiated couplings, approved for above and
below ground use with or without concrete encasement in accordance with UL Standard 651A Type

EB and A Rigid PVC Conduit and HDPE Conduit. Provide Schedule 40 conduit unless otherwise
specified.

D. High Density Polyethylene Conduit (HDPE)

Provide HDPE conduit with an outer diameter to minimum wall thickness ratio that complies
with ASTM D 3035, Standard Dimension Ratio (SDR) 13.6. Provide conduit that meets UL
Standard 651B Continuous Length HDPE Conduit.

Provide conduit that meets the following:

ASTM D 638 Tensile Strength — 3,000 psi, min; Elongation — 400 percent, min
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ASTM D 1238 Melt Index — 0.4 maximum

ASTM D 1505 Density — (0.941-0.955g/cc)

ASTM D 1693 Condition B — 20 percent failure, maximum

ASTM D 2444 Impact — NEMA Standards Publication Number TC7
ASTM D 3350 Cell Classification — 334420 or 344420

Ensure HDPE conduit is resistant to benzene, calcium chloride, ethyl alcohol, fuel oil, gasoline,
lubricating oil, potassium chloride, sodium chloride, sodium nitrate, and transformer oil, and is
protected against degradation due to oxidation and general corrosion. Furnish conduit with a
coefficient of friction of 0.09 or less in accordance with Telcordia GR-356.

Furnish factory lubricated, low friction, coilable conduit constructed of HDPE. Furnish conduit
with nominal diameter as required. Provide conduit with either a smooth or ribbed inner wall.
Ensure conduit is capable of being coiled on reels in continuous lengths, transported, stored
outdoors, and subsequently uncoiled for installation without affecting its properties or performance.

E. Conduit Plugs, Sealing Putty, Pull Line, and Tracer Wire

Furnish duct plugs that provide a watertight barrier when installed in conduit. Furnish duct plugs
sized in accordance with conduit. Ensure duct plug provides a means to secure a pull line to the end
of the plug. Provide removable and reusable duct plugs.

Furnish mechanical sealing devices that provide a watertight barrier between conduit and cables
in conduit. Furnish mechanical sealing devices sized in accordance with conduit and with

appropriately sized holes to accommodate and seal cables. Provide removable and re-usable
mechanical sealing devices.

Furnish moldable sealing putty that has the following characteristics:

e Comply with Subarticle 1400-2(H) Duct and Conduit Sealer of the Standard
Specifications;

e Contains no asbestos;
e Designed for use with electrical and telecommunications cables house in conduits;

e Requires no mixing or additives (single-component) and requires no volatile solvents;
and

e (Can be applied by hand.
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Furnish 1/2", pre-lubricated, woven polyester tape, pull line with minimum rated tensile strength
0f 2,500 Ib.

Provide green insulated # 14 AWG, THW, stranded copper wire to serve as tracer wire.

Furnish non-detectable underground marker tape with the wording “WARNING — Fiber-Optic

Cable” in all trenches containing one or more conduits that will house fiber-optic communications
cable.

8.3. CONSTRUCTION METHODS
A. General

Except where the Plans call for a specific installation method or where the Engineer directs
otherwise, underground conduit may be installed by either trenching, directional drilling or plowing
at the option of the Contractor.

Install a minimum of two conduits for all underground communications cable routes unless
shown otherwise on the Plans.

Install a minimum of two conduits for all directional drill installations beneath roadways,
railroad rights-of-way or streams or which run longitudinally beneath a sidewalk.

Install junction boxes in underground conduit runs as shown on the Plans. Do not exceed 1500
feet between junction boxes in any underground conduit route that conveys communications cable
without the prior approval the Engineer.

When two cables are being installed in conduit systems, both cables shall be installed in a single
conduit.

Ensure conduit is free of moisture and debris before pulling cables.

Following installation of conduit where cable is not immediately installed, or conduit is for
future use (spare), seal the ends of the conduit with a duct plug. Secure a pull line to the duct plug in

such a manner that it will not interfere with installation of the duct plug and provides a watertight
seal.

Extend ends of conduit 2 to 4 inches above concrete surfaces and 4 inches above crushed stone
bases. For metallic conduit, install metallic bushings and bond conduits.

A.l. Conduit Entering Junction Boxes

Terminate conduits installed for communications cables in oversized junction boxes. Do not
install other conduits in the oversized junction box unless otherwise specified.
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Terminate conduits installed for signal wiring, including loop lead-in cable, in standard size
junction boxes unless otherwise specified.

For all conduits entering junction boxes, seal spare conduits with approved duct plugs. Seal
conduits containing fiber-optic communications cable with mechanical sealing devices or with
moldable sealing putty. Seal conduits containing signal cable and loop lead-in wire with moldable
sealing putty.

A.2. Tracer Wire

Install tracer wire in all conduits containing fiber-optic cable. Pull tracer wire simultaneously in a
continuous length with the fiber-optic cable. Where multiple pulls of fiber-optic cable are required
and conduit is placed in the same trench, only one tracer wire is required. Where multiple pulls of
fiber optic cable are required and conduits may separate into individual trenches, install a tracer wire
in each conduit run. Provide waterproof butt splices where tracer wire is spliced. Splicing is allowed
only in cabinets and junction boxes. Label all tracer wires entering the equipment cabinet.

A.3. Plan of Record Drawings

Upon completion of the conduit system for communications, furnish the Engineer with a plan of
record drawing detailing the horizontal and vertical locations of the conduit system.

B. Trenching

In certain cases the Contractor may use an alternate material other than HDPE and method of
installation between trenching and plowing based on existing field conduits and preferences. Obtain
approval before proceeding.

B.1. General

Install HDPE or rigid metallic conduit for all underground runs. Install rigid metallic conduit for
all underground runs located inside railroad right-of-way. Clean existing underground conduit to be
incorporated into a new system. Bond all metallic conduit.

If more than one conduit is required between the same points, install conduit in one common
trench. Install non-detectable marker tape.

Install longitudinal runs of conduit a minimum of 1 foot from back of curb or 6 feet from edge of
pavement in the absence of curb.

Maintain a minimum trench depth of 30 inches below finished grade or 6 inches below roadway
subgrade, whichever is deeper.

Extend the ends of the conduits such that upon completion of the installation the conduits will
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extend a minimum of 2 inches above concrete surfaces and 4 inches above crushed stone bases.

Upon completion, restore surface to like-original condition within seven calendar days of
occurrence of damage. Remove all rock and debris from backfill material. Remove excess material
from site and compact area according to Article 300-7. Backfill with excavated material and
compact to 95% of original density.

Backfill trench at locations along the trench path where non-movable objects, such as rocks and
boulders, cannot be avoided. The purpose of the backfill is to provide a gradual change in elevation
of the trench, so that excessive bending and stress will not be transferred to conduits once
underground conduit system is installed.

After installation of conduits and upon completion of tamping and backfilling, perform a
mandrel test on each conduit to ensure no conduit has been damaged. Furnish a non-metallic
mandrel having a diameter of approximately 50% of the inside diameter of the conduit in which it is

to be pulled through. If damage has occurred, replace the entire length of conduit. Ensure pull line is
re-installed.

B.2. Paved Trenching

On concrete surfaces, replace the entire joint of concrete unless otherwise specified. On all other
surfaces, neatly cut and replace the width of trench with like material.

Finish paved areas with materials matching damaged areas. For conduit installed under
roadways, cut neatly and replace the width of paved area damaged by trenching. For conduit
installed under sidewalks and walkways, remove entire section of slab from joint to joint and
replace. Place graded stone material to temporarily maintain traffic where repairs cannot be
performed immediately. Comply with Article 545-4.

B.3. Unpaved Trenching

Install conduit in all unpaved areas. Rake smooth the top 1 1/2 inches seed with same type of
grass as surrounding area. Finish unpaved areas flush with surrounding natural ground.

C. Plowing (HDPE Conduit Only)

Direct plow HDPE ducts simultaneously using chute plow method. Direct plow ducts at a
minimum depth so the top of the highest duct is 30 inches deep unless otherwise approved.

Provide sufficient personnel to feed chute, operate prime mover and equipment carrying reels (if
separate equipment is used), observe chute feeding, observe plowing, and observe reel payout. Use
chute with adequate dimensions to allow for passage of duct without damage. During plow
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operation, continuously check chute opening and path to be sure there are no obstructions and
monitor payout reels to be sure reels are turning at a steady rate.

With prior approval, install a junction box at locations where splicing or coupling of the
underground polyethylene conduits is necessary. Otherwise, splicing or joining of underground
polyethylene conduit is prohibited.

D. Directional Drilling (HDPE Conduit Only)
D.1. Pre-Approvals and Minimum Depth Requirements
Obtain approval before beginning drilling operations.

At all points where HDPE conduit will traverse under roadways, driveways, sidewalks, or
Controlled Access Areas including entrance/exit ramps, maintain a minimum depth of 4 feet or 8
times the back reamer’s diameter, whichever is deeper. For an installation that runs parallel to a
controlled access area or entrance/exit ramps maintain a minimum depth of 30 inches below finished
grade. Maintain a minimum clearance of 30 inches below finished grade when crossing ditch lines.
For the following structures, the minimum clearance requirements are:

Man-made Structure Minimum Clearance Requirement

5’ horizontal & 4’ vertical (clearances greater
than minimum horizontal should continue to
use the 4V:5H ratio, i.e., 10’ horizontal should
be no deeper than 8°)

Bridge foundation

. . 1’ above or below [while maintaining a
Drainage pipes less than 60”

minimum depth of 30” below grade]

. . 1’ above or 4’ below [while maintaining a
Drainage pipes greater than 60”

minimum depth of 30” below grade]

1’ above or 4’ below [while maintaining a

Box Culverts

minimum depth of 30” below grade]
Slope protection 2’ below
Slope protection foundation footing 5’ below

Guarantee the drill rig operator and digital walkover locating system operator are factory-trained
to operate the make and model of equipment provided and have a minimum of one year experience

45 print date: 07/20/11



T e -

\
U-5168 Jacksonville Traffic Signal System  —— 98
Intelligent Transportation Systems Section

operating the make and model of drill rig. Submit documentation of the operators' training and
experience for review at least two weeks before start of directional drilling operations.

Provide a means of collecting and containing drilling fluid/slurry that returns to the surface such
as a slurry pit. Provide measures to prevent drilling fluids from entering drainage ditches and storm
sewer systems. Prevent drilling fluid/slurry from accumulating on or flowing onto pedestrian

walkways, driveways, and streets. Immediately remove all drilling fluids/slurry that are accidentally
spilled.

D.2. Directional Drill Operations

Provide grounding for the drill rig in accordance with the manufacturer’s recommendations.

Place excavated material near the top of the working pit and dispose of properly. Backfill pits
and trenches to facilitate drilling operations immediately after drilling is completed.

Use drill head suitable for type of material being drilled and sized no more than 2 inches larger
than the outer diameter of the conduit. Direct drill to obtain proper depth and desired destination.

Pressure grout with an approved bentonite/polymer slurry mixture to fill all voids. Do not jet alone
or wet bore with water.

During drilling operation, locate drill head every 10 feet along drill path and before traversing
underground utilities or structures. Use digital walkover locating system to track drill head during
directional drilling operation. Ensure locating system is capable of determining pitch, roll, heading,
depth, and horizontal position of the drill head at any point.

Once drill head has reached final location, remove head, and install back reamer of appropriate
size (no more than 2 inches larger than outer diameter of conduits) to simultaneously facilitate back
reaming of drill hole and installation of conduit. Back reamer is sized larger than actual conduits to
ensure conduits are not adversely subjected to deviations caused by the original drill operation and
are as straight as practical in their final position.

The intent of these Specifications is to limit the diameter of the actual drill shaft/hole so that it is
no more than 2 inches larger than the conduit outer diameter. The 2-inch larger diameter may be
accomplished during the original bore or during the back reaming/conduit installation process.

Once installation of conduit has started, continue installation without interruption so as to

prevent conduit from becoming firmly set. Apply bentonite/polymer slurry mixture during conduit
installation.

Upon completion of conduit installation, perform a mandrel test on conduit system to ensure
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conduit has not been damaged. Furnish non-metallic mandrel with a diameter of approximately 50%
of the inside diameter of the conduit in which it is to be pulled through. If damage has occurred,
replace the entire length of conduit and ensure that pull line is re-installed.

D.3. Drilling Fluids

Use lubrication for subsequent removal of material and immediate installation of the conduit.
The use of water and other fluids in connection with directional drilling operations will be permitted
only to the extent necessary to lubricate cuttings. Do not jet alone or wet bore with water. Use
drilling fluid/slurry consisting of at least 10 percent high-grade bentonite/polymer slurry to
consolidate excavated material and seal drill hole walls.

Transport waste drilling fluid/slurry from site and dispose of in a method that complies with
local, state and federal laws and regulations.

D.4. Conduit Splicing

With prior approval, install a junction box at locations where splicing or coupling of conduit is
necessary. Otherwise, splicing or joining of HDPE conduit is prohibited.

8.4. MEASUREMENT AND PAYMENT

Tracer wire will be measured along the horizontal linear feet of tracer wire furnished, installed,
and accepted. Measurement will be along the approximate centerline of the conduit system. Payment

will be made in linear feet. No payment will be made for excess tracer wire in junction boxes and/or
cabinets.

Paved trenching (qty, size) will be measured in horizontal linear feet of trenching for
underground conduit installation of each type furnished, installed, and accepted. Measurement will
be along the approximate centerline of the conduit system. Payment will be in linear feet. No
payment will be made for restoring surface to like-original conditions.

Unpaved trenching (qty, size) will be measured in horizontal linear feet of trenching for
underground conduit installation of each type furnished, installed, and accepted. Measurement will
be along the approximate centerline of the conduit system. Payment will be in linear feet. No
payment will be made for restoring surface to like-original conditions.

Directional drill (qty, size) will be measured in horizontal linear feet of directional drill for
underground conduit installation furnished, installed, and accepted. Measurement will be along the
approximate centerline of the conduit system. Payment will be in linear feet.

No measurement will be made of vertical segments, sealing devices, backfill, graded stone,
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paved materials, miscellaneous fittings, pull lines, marker tape, mechanical sealing devices, duct

plugs, conduit organizers, plan of record drawings, and seeding and mulching as these will be
considered incidental to conduit installation.

Payment will be made under:

TTACET WL ..ttt ettt e e e e ae s e e e sae e aesas e s e e sbassaaseseenseensenseensseneens Linéar Foot
Paved Trenching (1, 27) ccccoeciieeeeeceeceeeeeeereeste e et eeeeste e aeesae e e esaeeae e sseesseeseeseerseennnenas Linear Foot
Paved Trenching (2, 27) ..ottt s ettt e se e e se s Linear Foot
Unpaved Trenching (1, 17) ettt ettt steste et a e se e e se s e saeneens Linear Foot
Unpaved Trenching (1, 27) ..cceceeeeeereiieeeceseeetesesieeteeestes e stestesaesessesssessesssesaesasssessensnens Linear Foot
Unpaved Trenching (2, 27) ..cc.eeeverereseiereeseeeeeeseeseeseestessaessessessessassasssessasssessesssssessesssens Linear Foot
Directional DIl (1, 27).c.ceiiieeieieceieeeeeerte ettt ste e e e et e st et sse e et esseeseesne e seeseenseeneens Linear Foot
Directional DIl (2, 27) ..ottt ettt ae e e e aesae e ae e e eaeeraeennenns Linear Foot
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9. JUNCTION BOXES
9.1. DESCRIPTION

Furnish and install junction boxes (pull boxes) with covers, graded stone, grounding systems,
and all necessary hardware.

Provide real world coordinates for all installed or reused junction boxes as required in Section
41.

9.2. MATERIALS
A. General

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

Comply with Section 545 of the Standard Specifications for graded stone.
Comply with Article 1411-2 Electrical Junction Boxes except as follows:

e Provide junction box covers with standard Traffic Signal or Fiber Optic logos, pull slots,
and stainless steel pins.

¢ Do not provide sealant compound between junction boxes and covers.

B. Standard Sized Junction Boxes

Provide standard sized junction boxes with minimum inside dimensions of 16(1) x 10(w) x 10(d)
inches. Provide a depth range for vertical extension of the junction box of 6 to 12 inches.

C. Oversized Heavy-Duty Junction Boxes

Provide oversized heavy-duty junction boxes and covers with minimum inside dimensions of
30"(1) x 15"(w) x 24"(d) that meet or exceed the Tier 15 requirements of ANSI/SCTE 77. Provide
certification that testing methods are compliant with ANSI/SCTE 77.

D. Special Oversized Heavy-Duty Junction Boxes

Provide special oversized heavy-duty junction boxes and covers with minimum inside
dimensions of 48"(1) x 48"(w) x 36"(d) that meet or exceed the Tier 15 requirements of ANSI/SCTE
77. Provide certification that testing methods are compliant with ANSI/SCTE 77.

9.3. CONSTRUCTION METHODS

Comply with the Article 1411-3 of the Standard Specifications except as noted herein:
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Install the junction boxes flush with finished grade. Do not install sealant compound between
junction boxes and covers.

Install standard junction boxes at maximum intervals of 250 feet, or where shown on the plans
and at locations where underground splicing of lead-in cable is necessary, whichever is less.

At locations where an existing junction box is removed and replaced by a new junction box, the
Contractor shall remove the junction box with minimal disruption to the surface of the surrounding
area. The Contractor shall seal the existing conduit, protect any existing cables, and replace any
surface materials in kind. The junction box should be disposed of by the Contractor in a manner
approved by the Engineer.

At certain locations shown in the Plans, reuse existing pull boxes. Precaution shall be taken to
prevent damage to the existing conduit or cables. Coil fifteen (15) feet of each new fiber optic cable
entering each existing pull box unless otherwise noted. At locations where a new junction box or
new conduit is to be connected to an existing junction box, use method to enter existing junction box
as approved by the Engineer. Do not damage existing junction box or existing junction box
contents. Junction boxes or cable damaged shall be replaced at the Contractor’s expense. At
locations where work is called for at manholes, follow all applicable City, State, and Federal
requirements regarding work in enclosed spaces.

9.4. MEASUREMENT AND PAYMENT

Junction box ( ) will be measured and paid in actual number of junction boxes of
each size and type furnished, installed, and accepted.

No measurement will be made of covers, graded stone, and grounding systems as these will be
considered incidental to furnishing and installing junction boxes.

No measurement will be made for the removal and disposal of existing junction boxes as these
will be considered incidental to furnishing and installing new junction boxes.

No measurement will be made for producing and submitting plan of record documentation,
including real world coordinates, as this will be considered incidental to furnishing and installing
new junction boxes.

Payment will be made under:

Junction Box (Standard SiZe)........cceceveeerirntirerterieteetrteseet ettt ettt Each
Junction Box (Over-Sized Heavy DULY) .....cccceoiiiiriinirieieeceteeeeetercetentesnese s Each
Junction Box (Special Over-Sized Heavy DULY) ......ccccoveeeiriineniiniiiiieniieiciciceccecieaeeeecnens Each
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10. WOOD POLES
10.1. DESCRIPTION

Furnish and install wood poles with grounding systems and all necessary hardware.

10.2. MATERIALS

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

Comply with Subarticles 1082-3(F) Treated Timber and Lumber — Poles and 1082-4(G)
Preservative Treatment — Poles in the Standard Specifications.

Use treated wood poles meeting the requirements of Section 1082. Unless otherwise required by
the contract, use Class 3 or better wood poles. For new wood poles that will have communication
cable attachments, provide poles that have a minimum length of 40 feet and are of a sufficient length
to maintain the minimum required clearances above the roadway, obstructions, and affected railroad
tracks. For new wood poles that will have a CCTV camera attachment, provide poles of sufficient
length to be properly installed and have the camera attached at the mounting height shown in the
Summary of Work in the Plans for each location.

10.3. CONSTRUCTION METHODS

Mark final pole locations and receive approval before installing poles. Unless otherwise
specified, locate poles a minimum of 6 feet behind face of curb or 10 feet from edge of travelway.

Drill or auger a hole for placement of pole and to allow for compacting. Set pole at
manufacturer’s recommended depth, but at a minimum depth of 5 feet. Ensure the pole is within two
degrees of vertical when fully loaded.

Backfill hole with pole installed and tamp backfill in 6 inch lifts with a mechanical tamp until
compacted density is at least 95% of original density.

On new Department owned poles, install a grounding system consisting of #6 AWG solid bare
copper wire that is exothermically welded to a single ground rod installed at base of pole or to the
electrical service grounding electrode system located within 10 feet of the pole. Install ground wire
so as to minimize damage from vandalism and environmental exposures. Install ground wire up pole

to a point adjacent to the uppermost span. Use hot-dipped galvanized wire staples to secure ground
wire to pole.
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10.4. MEASUREMENT AND PAYMENT

Wood pole will be measured and paid as the actual number of wood poles for communications
cable furnished, installed, and accepted.

CCTV wood pole () will be measured and paid as the actual number of wood poles for CCTV
camera attachments furnished, installed, and accepted.

No measurement will be made for installing grounding systems as these will be considered
incidental to furnishing and installing wood poles.

Refer to the Summary of Work in the Plans for the desired mounting height of the CCTV camera
at each location.

Payment will be made under:

WVOOA POLE..eeeeeeeeeeeee ettt e e e e e e e e e e e e e e aeaaaaasa e aeeaaaaaaaaasasaaaasaaaassnsssnnnnnmnnnnseeaeesasseanan Each
CCTV Wood Pole (Mt. HZht. 30-357) ..cueeeieeieeeeceeeecteteeeete ettt ese e cese s eaeeseennenns Each
CCTV Wood Pole (Mt. Hght. 45-607) ......ccuieieeeieeieeiecieereee et ese e e aeeeseeeaeeseeeseenseens Each
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11. GUY ASSEMBLIES
11.1. DESCRIPTION

Furnish and install guy assemblies with all necessary hardware.

11.2. MATERIALS

Material, equipment, and hardware furnished under this section must be pre-approved on the
Department’s QPL by the date of equipment installation.

Furnish guy assemblies with anchor assemblies, guy cable, and guy cable guard.

Provide anchor assemblies with all miscellaneous hardware consisting of either expanding
anchor with rod and tripleye attachment, screw anchor with extension rod and tripleye attachment, or
expanding rock anchor with tripleye attachment. Ensure anchor assembly size is adequate for site
conditions. Provide rods constructed of hot-dipped galvanized steel sized according to the soil
bearing conditions in the area. Provide tripleye guy attachments constructed of hot-dipped
galvanized steel. Anchor assemblies with double-strand eyes may be used in lieu of those with the

tripleye feature when only one guy cable is to be attached. Ensure anchor assemblies are 7 feet
minimum in length.

For the type of anchor assembly furnished, ensure that the following:

e Expanding anchor - provide steel construction with a protective paint or heat shrink of 6
mil plastic to protect the metal during shipping and storage.

e Screw anchor - provide hot-dipped galvanized steel construction.
e Expanding rock anchors - provide malleable iron and rust-resisting paint construction.

Provide 3-bolt clamp fabricated from galvanized steel with minimum length of 5 3/4”. Ensure
clamp has parallel grooves (one on each side of bolt holes) for cable placement. Provide three 1/2”

diameter galvanized bolts and nuts to tighten the clamp around the messenger cable. Ensure clamp
fits 1/4” to 3/8” messenger cable.

Provide full round guy cable guards that are 8 feet in length and constructed of ultraviolet
stabilized, high impact, bright yellow, high density polyethylene.

Provide guy cables consisting of messenger cable of the same size as the largest sized messenger
cable to be guyed. Comply with Section 7 of these Project Special Provisions.
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11.3. CONSTRUCTION METHODS

A. Guy Assemblies for Signal Heads

Install guy assemblies with guy cable, guy guards, anchors, three-bolt clamps and associated
fittings. Use two-bolt attachment method where there is adequate room on the pole to comply with

the NESC. Attach guy assembly and guy cable to two separate bolts with one bolt for span and one
bolt for guy cable.

Where adequate spacing is not available and a violation of the NESC would occur with the two-
bolt attachment method, use approved one-bolt attachment method for attaching messenger cable
and guy assembly.

Bond guy assembly to new pole grounding system as described in Section 1710-3.
Do not attach to existing guy assemblies unless specifically approved by owner.
Anchors used in guy assemblies are not to be used as grounding electrodes.

B. Guy Assemblies for Communications Cable or Loop Lead-in Cable

When installing messenger cable for supporting only communications cable or loop lead-in
cable, use approved one-bolt attachment method for attaching messenger cable and guy assembly.
Install mid-span guys in accord with telecommunication standards and as approved by the Engineer.

Bond guy assembly to existing pole ground using appropriate clamps. If existing poles do not

have a grounding system, install new grounding system for bonding guy assembly that complies
with Article 1720-3.

Do not attach to existing guy assemblies unless specifically approved by owner.
11.4. MEASUREMENT AND PAYMENT

Guy assembly will be measured and paid as the actual number of guy assemblies furnished,
installed, and accepted.

No measurement will be made of guy cable, guy guards, anchors, clamps, strandvises,

galvanized pipe, pole plates, fittings, or grounding systems as this will be considered incidental to
furnishing and installing guy assemblies.

Payment will be made under:

GUY ASSEINDLY ...ttt ettt ettt s e sttt e e sttt et et e s e st et ene Each
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12. RISER ASSEMBLIES
12.1. DESCRIPTION

Furnish and install riser assemblies with clamp-on, aluminum weatherheads or heat shrink
tubing, galvanized pole attachment fittings, and all necessary hardware.

12.2. MATERIALS

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

Provide rigid metallic conduit for risers as called for in these Project Special Provisions.
12.3. CONSTRUCTION METHODS

A. New Installations

Install risers with required weatherheads or heat shrink tubing on poles using pole attachment
fittings. Maintain a 10" minimum and 18" maximum offset from signal messenger to the top of riser
for all risers. On utility-owned poles, maintain a 40" offset from electrical utility’s power
conductors to top of riser and riser attachment fittings.

Use approved heat shrink tubing retrofit kits when installing new fiber-optic or coaxial cable into
exiting risers that contain existing fiber-optic or coaxial cables.

Install heat shrink tubing retrofit kits in existing risers as specified.
Use separate 1" riser with weatherhead for electrical service.

Use separate 2" riser with weatherhead for signal cables (bundled). Use separate 2" riser with
weatherhead for the combination of all lead-in and twisted-pair communications cable. Install
condulet on all risers for lead-in cable.

Install condulets on risers for lead-in cable, railroad preempt interconnection cables and signal
pedestals.

Use separate 2" riser with heat shrink tubing for fiber-optic communications cables and coaxial
cable. Install risers with heat shrink tubing so that cable can be installed without violating its
minimum bending radius. Install cable so it does not share a riser with any other cable.

Install heat shrink tubing in accordance with manufacturer's recommendations. Provide tubing a
minimum of 5" in length with a minimum of 2.5" extended over cables and 2.5" extended over risers
after heat has been applied. Use nylon filler rods with UV protection or equivalent and sealing

55 print date: 07/20/11



_—
U-5168 Jacksonville Traffic Signal System -’ 108
Intelligent Transportation Systems Section

spacer clips to separate cables where multiple cables enter a riser. Ensure sealing spacer clips have a
heat activated sealing compound with the sealing compound fully encapsulating the space between
cables. Ensure heat shrink tubing provides a watertight fit around individual cables and outer walls
of risers. Do not use cut sections of cable or any other devices instead of filler rods. Use aluminum
tape around cables to prevent damage from sealing chemicals. Use a heat source that will provide
even heat distribution around tubing. Ensure no damage occurs to any cables.

Bond new risers, a minimum of 10 ft above grade, to the pole ground using a #6 AWG minimum
solid bare copper wire and an approved pipe clamp, a split bolt connector or parallel groove clamp.
On pole mounted cabinets where the riser are connected to the cabinet, bond risers in the cabinet

using ground bushings with a #6 AWG minimum solid bare copper wire to the cabinet ground bus.

If a pole ground exists on the joint use pole, bond new riser to existing pole ground using #6
AWG minimum solid bare copper wire terminated with split bolt connectors or parallel groove
clamp.

If existing poles do not have a grounding system, install new grounding system that complies
with Article 1720-3 for bonding messenger cable.

Transition from rigid galvanized steel risers to underground PVC conduits using an approved
rigid galvanized steel sweeping elbow with PVC female adaptor.

B. Reuse Existing Risers

At locations shown in the plans, install fiber optic cable in existing riser assemblies. If required,
replace existing weatherhead with heat shrink tubing using a method approved by the Engineer. If

installing fiber optic cable in existing riser with existing heat shrink tubing, replace with new heat
shrink tubing following installation.

12.4. MEASUREMENT AND PAYMENT

__" Riser with will be measured and paid as the actual number of risers of each
type and size furnished, installed, and accepted. No measurement will be made of weatherheads, heat
shrink tubing or pole attachment fittings as these will be incidental to furnishing and installing risers.

Heat shrink tubing retrofit kit will be measured and paid for as the actual number of heat shrink
tubing retrofit kits furnished, installed, and accepted. No measurement will be made for removing
existing communications cable.

Payment will be made under:

27 RISET With WEAtNETNEAM ... eeeeeeeeeeeaeenee e e e e sessssaaeseaesesesesaaeesesaeasanann Each
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2” Riser with Heat Shrink TUDING .....coceeceriiiriieeeeece ettt e e s e s
Heat Shrink Tubing Retrofit Kit.........ccociiiiriiieeieieeeenceteeeeee ettt
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13. INDUCTIVE DETECTION LOOPS
13.1. DESCRIPTION

Furnish and install inductive detection loops with loop slot sealant, loop wire, conduit with
fittings, and all necessary hardware.

13.2. MATERIAL

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

A. Loop Sealant

Provide loop slot sealant that completely encapsulates loop wire when installed according to
manufacturer’s instructions. Provide loop sealant that does not generate temperatures greater than
220 degrees F. Ensure sealant bonds with asphalt and concrete pavement saw slots so sealant and
encapsulated loop wire do not come out of slot. Ensure sealant is self-leveling, but with sufficient
viscosity to prevent exit from saw slot when installed along a ten percent grade.

Provide sealant that protects loop wire by preventing the entrance of dirt, water, rocks, sticks,
and other debris into saw slot, and is resistant to traffic, water, gasoline, chemical and chemical
fumes, mild alkalis, oils, and mild acids. Ensure sealant will not be affected by water and sealant
does not chemically interact with pavement and loop wire insulation.

Ensure loop sealant has sufficient flexibility to permit expected pavement expansion and
contraction due to weather and to permit pavement movement due to traffic without cracking for a
temperature range of -40 to 160 degrees F.

Provide sealant with a usable life of at least ten minutes once mixed, when the ambient
temperature is 75 degrees F. Ensure sealant dries to tack free state in less than two hours, and does
not flow within or out of saw slot after exposed surface has become tack free. Tack free time will be

determined by testing with a cotton ball until no sealant adheres to cotton ball and no cotton adheres
to sealant.

Ensure two part sealant cures within 48 hours to attain 95 percent of published properties for the
cured material.

Ensure one part sealant cures within 30 days to attain 95 percent of published properties for the
cured material.
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B. Loop Wire

Provide loop wire composed of 19-strand conductor insulated by a cross-linked polyethylene
compound. Ensure insulated conductors are completely encased in tubes of low density polyethylene
compound. Print manufacturer’s name, manufacture year, and any applicable part number on
encasing tube at intervals of 2 feet or less.

Provide number 14 AWG copper conductors fabricated from 19 strands that comply with ASTM
B 3 before insulating. Ensure stranded conductors use either concentric or bunch stranding, and

comply with circular mil area and physical requirements of ASTM B 8 or ASTM B 174 for bunch
stranding.

Provide insulating compound that is cross-linked thermosetting black polyethylene (ASTM D
2655). Ensure insulation is applied concentrically about conductor. Provide insulation thickness not

less than 0.026" at any point and minimum average thickness of 0.030" as measured by UL Standard
62.

Ensure insulation of finished conductor will withstand application of a 60 Hertz or 3000 Hertz,
7500 volt (RMS) essentially sinusoidal spark test potential as specified in UL Standard 83.

Provide insulated conductors that are factory-installed in protective encasing tube that comply
with the following:

e Encasing tube fabricated of polyethylene compound conforming to ASTM D 1248 for
Type I, Class C, Grade ES.

e Minimum inside diameter of 0.150"
e Wall thickness of 0.040" +/- 0.010"
e Outside diameter of 0.240" +/- 0.010"
C. Conduit
Comply with Section 8 of these Project Special Provisions for non-metallic conduit.
13.3. CONSTRUCTION METHODS
All work performed in this section shall be done in the presence of the Engineer.
Notify Engineer one week before installing inductive detection loops.

Coordinate sawcutting and loop placement with pavement markings. For new construction or for
resurfacing, install inductive detection loops before placing final layer of surface course. On

unmarked pavement, pre-mark locations of stop lines and lane lines before locating inductive
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detection loops.

Loop locations are shown on the Plans with the distance to the closest stopline in the direction of
travel noted. This measurement is an approximation. Before sawcutting, pre-mark inductive
detection loop locations and receive approval.

Sawcut pavement at approved pre-marked locations. Do not allow vehicles to travel over
unsealed loop slots.

Install conduit with bushings from edge of pavement to junction box. Do not sawcut through
curb.

Remove all loose material and wash saw slots with a high-pressure method using an air and
water mixture. Dry saw slots with compressed air. Clear saw slots of jagged edges and protrusions.
Seat loop conductor at bottom of saw slot without damaging loop wire.

Before sealing loop conductors, test that impedance from the loop wire to ground is at least 100
megohms. For each location with inductive loops, submit a completed Inductive Detection Loop &
Grounding Test Results form and place copy in controller cabinet. Ensure all loops are included on
form. The form shown here and is also located on the Department’s website.

http://www.ncdot.gov/doh/preconstruct/traffic/ITSS/ws/signal data.xls
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Embed loop conductors in saw slot with loop sealant. Seal saw slot and dispose of excess sealant
in an environmentally safe manner. Provide Engineer with Material Safety Data Sheet and
manufacturer’s test data.

Between where loop conductor pairs leave saw cut in pavement and junction boxes, twist loop
conductor pairs a minimum of 5 turns per foot. Permanently label each twisted pair in the junction
box with nylon cable tie using indelible ink. Indicate loop number and loop polarity on the tie.

Sawcutting shall comply with the detail drawings in the Plans.
13.4. MEASUREMENT AND PAYMENT

Inductive loop sawcut will be measured and paid as the actual linear feet.of inductive loop
sawcut furnished, installed, and accepted.

No measurement will be made of loop slot sealant, loop wire, conduit, and conduit fittings as
these will be considered incidental to furnishing and installing inductive detection loops.

Payment will be made under:

Inductive LoOP SAWCUL .....couceuiietiiiiiit sttt s Linear Foot
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14. LOOP LEAD-IN CABLE
14.1. DESCRIPTION

Furnish and install loop lead-in cable with all necessary hardware.

14.2. MATERIALS

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

Furnish lead-in cable with two conductors of number 14 AWG fabricated from stranded tinned
copper that complies with IMSA Specification 50-2 except as follows:

Ensure conductor is twisted with a maximum lay of 2.0 inches, resulting in a minimum of 6 turns
per foot.

Provide a ripcord to allow cable jacket to be opened without using a cutter.

Provide length markings in a contrasting color showing sequential feet and within one percent of
actual cable lengil:. Ensure character height of the markings is approximately 0.10 inch.

14.3. CONSTRUCTION METHODS

For underground runs, install lead-in cable in 2 inch non-metallic conduit. For aerial instaiiation,
wrap lead-in cable to messenger cable with at least four turns of wrapping tape spaced at inter+als
less than 15 inches or lash lead-in cable to messenger cable with one 360 degree spiral of lashing
wire per 12 inchgs.

Where railroad preemption is required, install lead-in cable from the signal controller cabinet to
railroad company f{urnished and installed lockable junction box.

Splicing of lead-in cable will be allowed only for runs in excess of 750 feet. Splice lead-in cable

in junction boxes or condulets on poles. Splicing shall be as called for in the Standard Specifications
and as shown in the Roadway Standard Drawings.

Test each complete loop system from the controller cabinet by using a megger to verify that
impedance from the loop system to the ground is at least 50 megohms. Record and report results
utilizing “Inductive Loop and Grounding Test Results” form in Section 13 of these Project Special
Provisions. Maintain a single source binder or binders of all results, kept in order by intersection
number. After successful completion of megger test, test the loop system resistance using an
electronic ohmmeter to verify that loop system resistance is less than 0.00885 ohms per foot. Provide
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copy of test to the Engineer and place copy of test in the signal cabinet.
14.4. MEASUREMENT AND PAYMENT

Lead-in cable () will be measured and paid as the actual linear feet of lead-in cable
furnished, installed, and accepted. Measurement will be made by calculating the difference in length
markings located on outer jacket from start of run to end of run for each run. Terminate all cables
before determining length of cable run.

If markings are not visible, measurement will be point to point with no allowance for sag.
Twenty-five feet will be allowed for vertical segments up or down poles.

Payment will be made under:

£.€ad-IN CabLe (14-2)..ccouiiieeeeeeeteetee ettt e e e e e e sae e anerees e Linear Foot
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15. FIBER OPTIC CABLE
15.1. DESCRIPTION

Furnish and install single mode fiber-optic (SMFO) communications cable and drop cable, fiber-
optic cable storage racks (snow shoes), communications cable identification markers, lashing wire,
and all necessary hardware.

All fiber optic cables furnished under this project shall be from the same manufacturer.
15.2. MATERIALS

A. SMFO Communications Cable

Furnish loose tube fiber-optic cable with required fiber count that complies with RUS CFR
1755.900, single mode with a dielectric central member. Pri;vide exactly 12 fibers per buffer tube,
regardless of the total number of fibers in the cable. Use single mode fiber in cable that does not
exceed 0.25 dB/km at 1550 nm and 0.35 dB/km at 1310 nm. Provide cable with all fibers that are
useable and with a surface sufficiently free of imperfections and inclusions to meet optical,
mechanical, and environmental requirements. Provide cabis with minimum of one ripcord under
sheath for easy sheath removal and with shipping, storage, installation, and operating temperature of
at least -40 to 160 degrees F with a dual layered, UV cured acrylate fiber coating applied by cable
manufacturer that may be stripped mechanically or chemicully without damaging fiber.

Provide fibers inside a loose buffer tube. Use a doped silica core surrounded by concentric silica
cladding for each fiber. Distinguish each fiber and buffer t:ibe from others by means of color coding
that meets EIA/TIA-598 Color Coding of Fiber-Optic Cabies. In buffer tubes containing multiple
fibers, ensure that the colors are stable during temperature ¢ycling and not subject to fading, sticking,
or smearing into each other or into the gel filling material. Use fillers in cable core if necessary to
provide a symmetrical cross-section of cable. Fill buffer tubes with nonhygroscopic, non-nutritive to
fungus, electrically non-conductive, homogenous gel. Ensure that gel is free from dirt and foreign
matter, and is removable with conventional nontoxic solvents.

Provide a central member consisting of a dielectric glass reinforced plastic rod. Apply binders
with sufficient tension to secure buffer tubes and binders to the central member without crushing
buffer tubes. Ensure that binders are non-hygroscopic, non-wicking (or rendered so by the flooding
compound), and dielectric with low shrinkage.

Provide cable that has cable core interstices filled with super-absorbent, water-blocking

compound that is non-conductive and homogenous. Ensure compound is free from dirt and foreign
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matter, and is removable with conventional nontoxic solvents.

Provide cable with high tensile strength aramid yarns or fiberglass yarns that are helically
stranded evenly around the cable core.

Provide cable jacket of consistent thickness that is free of holes, splits, and blisters, and
containing no metal elements. Provide outer jacket of medium density polyethylene with minimum
nominal sheath thickness of 0.050 inch. Ensure polyethylene contains carbon black for ultraviolet
light protection and does not promote the growth of fungus.

Provide length markings in sequential feet and within one percent of actual cable length. Ensure
that character height of the markings is approximately 0.10 inch.

B. Drop Cable

Furnish drop cable to provide commuiications links between aerial splice enclosures and cabinet
interconnect centers. Furnish drop cable containing six individual fibers.

Furnish drop cable that comply with RUS-CFR 1755.900 and have a minimum bend radius of
5.0 inches for a 6-fiber cable. Ensure drop cables have the same operating characteristics as the
SMFO cable it is to be coupled with.

On one end of cable, furnish six ST-PC connectors for termination on the connector panel in
equipment cabinet. Provide either factorv assembled drop cables with ST-PC connectors or field

installed connectors. No connectors are rc¢quired for drop cables running from one splice enclosures
directly to another splice enclosure. ‘

Ensure attenuation of drop cable at 1310 nm does not exceed 0.5 dB/km. Ensure attenuation loss
for complete drop cable assembly does not exceed a mean value of 1.5 dB.

Provide length markings in sequential feet and within one percent of actual cable length. Ensure
that character height of the markings is approximately 0.10 inch.

C. Communications Cable Identification Markers

Furnish yellow communications cable identification markers that are resistant to fading when
exposed to UV sources and changes in weather. Use markers designed to coil around fiber-optic
cable, and that do not slide or move along the surface of the cable once installed. Ensure exposure to
UV light and weather does not affect the markers natural coiling effect or deteriorate performance.

Furnish cable wraps containing the following text in black:
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WARNING
CITY OF JACKSONVILLE TRAFFIC FIBER OPTIC CABLE
CONTACT TELEPHONE NUMBER: 910-938-5200

WARNING
CITY OF JACKSONVILLE TRAFFIC FIBER OPTIC CABLE

WARNING
CITY OF JACKSONVILLE IT FIBER OPTIC CABLE
CONTACT TELEPHONE NUMBER: 910-938-5200

WARNING
CITY OF JACKSONVILLE IT FIBER OPTIC CABLE

Overall Marker Dimensions: 7”(1) x 4”(w) ‘.
Lettering Height: 3/8 inch for WARNING, Y4 for all other lettering

Submit a sample of ii:e proposed communications cable identification markers to the Engineer
for approval before instzllation.

D. Fiber-Optic Cable Storage Guides

Furnish fiber-optic storage guides (snowshoes) that are non-conductive and resistant to fading
when exposed to UV sources and changes in weather. Ensure snowshoes have a captive design sucli -
that fiber-optic cable will be supported when installed in the rack and fiber-optic cable’s minimum
bending radius will not be violated. Provide stainless steel attachment hardware for securing
snowshoes to messenger cable and black UV resistant tie-wraps for securing fiber-optic cable to
snowshoe. Ensure that snowshoes are stackable so that multiple cable configurations are possible.

15.3. CONSTRUCTION METHODS
A. General

Provide cable manufacturer’s attenuation and Optical Time Domain Reflectometer (OTDR)

testing data for each reel of cable prior to installation, in a format approved and accepted by the
Engineer.

Install single mode fiber-optic (SMFO) communications cable, snow shoes, communications
cable identification markers, lashing wire, and all necessary hardware.
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Comply with manufacturer’s recommendations. Install communications cable on signal poles,

utility poles, messenger cable, and in conduits as required to bring the fiber-optic cable into and, if
necessary, out of each splice enclosure.

Take all precautions necessary to ensure that cable is not damaged during storage, handling, and
installation. Do not violate the minimum bending radius of 20 times the radius of the cable diameter
or the manufacturer’s recommendation, whichever is greater. Do not step on cable nor run over cable

with vehicles or equipment. Do not pull cable over or around obstructions, or along the ground.

Determine lengths of cable necessary to reach from termination-point to termination point.
Install cable in continuous lengths between approved splicing facilities. Additionally, provide a
sufficient amount of slack cable to allow for an additional 20 feet of cable to be present after

removal of outer sheath for termination. Measure slack cable by extending cable straight out of
cabinet door.

Kee: cable ends sealed at all times during installation to effectively prevent the ingress of
moisture. Use approved heat shrink cable end cap. Do not use tape to seal cable ends.. - -

Befsre installing cable, provide three copies of the cable manufacturer's recon::nended and
maximiim pulling tension. Do not exceed the manufacturer’s recommended pullin:; iension. Use
pulling grips containing a rotating swivel. Coil cable in a figure-8 configuration wi:enever cable is
unreelcd for subsequent pulling. '

Insizll fiber-optic cable in separate 2 inch risers with heat shrink tubing or conduits. All conduits
that contain fiber optic cable and enter the bottom of a pole mounted cabinet shall be rigid metallic
conduit. Do not share risers or conduits containing fiber-optic cable with other type cable.

B. Aerial Installation . X
Double lash fiber-optic cable to messenger cable with one 360 degree spiral per foot.
Use pole attachment hardware and roller guides with safety clips to install aerial run cable.

Maintain tension during the pulling process for aerial run cable by using an approved mechanical
clutch (dynamometer) device. Do not allow cable to contact the ground or other obstructions
between poles during installation. Do not use a motorized vehicle to generate cable pulling forces.

Use a cable suspension clamp when attaching cable tangent to a pole. Select and place cable

blocks and corner blocks so as not to exceed the cable’s minimum bending radius. Do not pull cable
across J-hooks.

Store 100 feet of slack fiber-optic cable over-head on all cable runs that are continuous without
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splices and are greater than 2,500 feet and as shown on the plans or the amount shown on the Plans.
This shall be for each fiber optic cable lashed to the messenger cable or overlashed to existing
communications cable. Obtain approval for spare cable storage locations. Store spare fiber-optic
cable on fiber-optic cable storage racks (snow shoes) that may be stackable. At aerial splice
enclosures, store spare cable of each size. Do not mix fiber optic cables for different owners on same
snow<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>