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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.
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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
Specificati:ms, 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/apl/

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.

I 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

9 print date: 07/20/11



v —— -

U-5168 Jacksonville Traffic Signal System e 62
Intelligent Transportation Systems Section

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. Ifa
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 time and date of each visit, activity
performed, and person performing visit. Mainta?nng gﬁ)ck 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 requiredlto 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:

IMODILIZALION ......enveiirnirtetereesteee e etee et et et et e e saestesaeeseesaesessessesseessansaesaesseessenseessessennensenns 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 Barrier 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.

20 print date: 07/20/11



————r

U-5168 Jacksonville Traffic Signal System L 73

oo

Intelligent Transportation Systems Section

3.4. 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 GUArdrail .........ccccoceeeeuerieiricnieninicetccnctetneeic et eaes Linear Foot
Steel Beam Guardrail, Shop Curved .........coccovevereeeneeeeeneeeeeeeeceeeene et sesnens Linear Foot
Guardrail Anchor Units, TYPE 350 ...ccueouierieieieieireetetereeeteeeeeesteeete et et eseesesss s e s esaenes Each
Guardrail Anchor Units, TYPe CAT-1 ...ttt ettt sse s nes Each
Additional Guardrail POStS........ccccceceeerrririeiinteincectceccctt et Each
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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.

42. 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 Number 13538) a minimum of 2.5 to
3.5 mils thick. Do not apply paint to the latching hardware or rigid vehicle signal head mounting
brackets for mast-arm attachments.

Have the interior surfaces of tunnel and traditional visors painted 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 %-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 pr<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>