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36
1. GENERAL REQUIREMENTS

1.1. DESCRIPTION

(A) Summary of Work

This project is the first phase of a multiphase construction project to rehabilitate and
expand the City of Wilmington, North Carolina’s existing computerized traffic signal
system. Overall project work will be primarily comprised of communications system
replacement and expansion, field equipment upgrades, replacement of the existing
Traconex® closed-loop signal system with a new distributed processing traffic control
system, enhancement of the Traffic Management Center, and the expansion of the video
monitoring system; however, not all of this work is included in Phase 1. In its entirety,
the overall multiphase project includes:

e Signal display upgrades at selected locations and replacement of existing
controllers and cabinets with new Model 2070L controllers housed in Model
332A or 336S cabinets for the approximately 215 signalized intersections that
will comprise the expanded system,;

e Replacement of an existing copper-wire communications system with a new,
predominantly fiber-optic communications system comprised of
approximately 60 roadway miles of fiber-optic cable along with several
wireless communications links; and

¢ Expanding the existing video surveillance system from 11 existing CCTV

- cameras to 25 CCTV cameras and replacing the central video equipment.

This Phase 1 project encompasses the southern geographic area of the c1ty, bounded
on the west by the Cape Fear River, on the north by Greenfield Street, 17™ Street and
Shipyard Boulevard, on the east by S. College Road (NC 132), and extending southward
on the peninsula along Carolina Beach Road (US 421) to the Wilmington-Carolina Beach
city limits.

Phase 1 will be comprised of 47 signalized intersections, 8 video surveillance
cameras (install 4 new, replace 3 existing and retain 1 existing) and approximately 10
miles of new fiber-optic communications.cable. The Phase 1 contractor will be
responsible for integrating the Phase 1 traffic signals into the fiber-optic and wireless
communications network. Integration of the Phase 1 traffic signal controllers, as well as
those in all subsequent phases, into the central traffic control system (i.e., central softare)
will be performed by City of Wilmington. The Phase 1 contractor will be responsible for
replacing the existing video control system (video matrix switch, multiplexers, DVR,
monitors, etc.) as described in these Project Special Provisions and as shown in the Plans.
The Phase 1 contractor will be responsible for integrating the Phase 1 video surveillance
cameras into the portion of the new fiber-optic communications network constructed in
Phase 1 and into the central video surveillance system.

Most of the existing signals in Phase 1 have NEMA controllers and cabinets that are
to be replaced with Model 2070L controllers in Model 332A or 336S cabinets under the
Phase 1 project. However, Phase 1 does include some existing independent arterial
closed-loop systems that have existing Model 2070L controllers in Model 332A/336S
cabinets and are linked by existing fiber-optic communications cable. These existing
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2070 closed-systems and their‘fiber-optic communications cable will be incorporated into
Phase 1 of the expanded and upgraded Wilmington Signal System.

New fiber-optic communications cable will be installed primarily by overlashing to
existing aerial twisted-pair copper wire communications cable but also by lashing to new
messenger cable, installing in existing underground conduit/duct systems, and installing
in new underground conduit/duct systems. An existing 96-strand fiber-optic trunk cable
originating at the City of Wilmington TMC located at 265 Operation Center Drive off of
River Road in Wilmington will be retained to provide a homerun communications link
between the TMC and the new fiber-optic communications network being constructed in
Phase 1 and subsequent phases. To migrate from the existing to the new communications
system while minimizing disruptions to signal system operations, the existing twisted-
pair communications system in Phase 1 will be progressively decommissioned as the new
fiber-optic communications is progressively built-out and brought online.

Perform the following major tasks under this contract, as shown in the Plans:

¢ Furnish and install a new fiber-optic communications system comprised of fiber-
optic cable, fiber-optic splice/termination centers, fiber-optic transceivers (video
and data), video matrix switch, and related electronics;

¢ Furnish and install underground conduit/duct, junction boxes, risers with heat
shrink tubing, risers with weatherheads, messenger cable, fiber-optic cable storage
guides, wood poles, and pole guy assemblies with guy guards;

¢ Furnish and install new cabinets and ancillary equipment, extending existing field

wiring as and if necessary; ‘

Modify existing cabinet bases and install new cabinet bases;

Furnish and install new traffic signal controllers;

Upgrade existing traffic signal displays;

Remove existing control equipment and cabinets;

Furnish and install detector loops, junction boxes, lead-in cables and digital

detector units;

Furnish and install signal cable and lead-in cable;

Furnish and install CCTV camera assemblies and cabinets; ,

Modify existing electrical services and install new electrical services;

Integrate all components into a fully-functioning fiber-optic and wireless

communications system.

Y

The Department will stagger the start of each construction phase from the start of
construction on this Phase 1 project, but there will be concurrent construction on one or
more of the subsequent phases while Phase 1 is being constructed. In addition, Phase 1
construction work may overlap construction work in other phases where the geographic
boundaries of phases meet. In some cases, the work on adjoining phases may be
interrelated to the Phase 1 work. For example, an adjacent phase’s fiber-optic
communications cable may be required to splice into fiber-optic cable being installed in
Phase 1 or terminate at a communications hub being installed in Phase 1. Contractors for
different phases who are working within the same area shall coordinate and cooperate
with each other. Each contractor shall conduct his work so as not to interfere with or
hinder the progress of the work being performed by the other contractors.
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The City of Wilmington has joint use permits for the proposed new attachments of
aerial fiber-optic communications cable. Joint use permits issued by the utility pole
owners expire 120 days from the date of issuance. The Contactor shall commence
installation of messenger cables and guy assemblies at the outset of construction and
work continuously and expeditiously to complete this work prior to the joint use permit
expiration date. In the event that this work cannot be completed within 120 days, notify
the Engineer 20 calendar days in advance to allow the City to request an extension of the
permit.

3B) Standard Specifications

Conform to these Project Special Provisions and the North Carolina Department of
Transportation (NCDOT) Standard Specifications for Roads and Structures, July 2006,
herein after referred to as the “Standard Specifications”. Conform to the Codes and
Regulations described in Section 1700 of the Standard Specifications.

Within these Project Special Provisions, the “Department” refers to the North
Carolina Department of Transportation (NCDOT), and the “City” refers to the City of
Wilmington, Development Services Department, Traffic Engineering Division.

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

1.2. MATERIAL

(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.

Signal Equipment Qualified Products List (QPL) is available on the Department’s
Web site. 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 web site to obtain pre-approval procedures.

B) Submittal Requirements

Provide written certification to the Department that all Contractor-furnished material
is in accordance with the contract. When requested by the Department, provide
additional certifications from independent testing laboratories and sufficient data to verify
item meets applicable Specifications. Ensure additional certification states the testing
laboratory is independent of the material manufacturer and neither the laboratory nor the
manufacturer has a vested interest in the other.

Identify all proprietary parts in Contractor-furnished material. The Department
reserves the right to reject material that uses proprietary components not commercially
available through electronic supply houses.

For Contractor-furnished material listed on the QPL, furnish submittals in the format
defined by the QPL.
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For Contractor-furnished material not on the QPL, furnish three copies of the
equipment list including three copies of catalog cuts. Identify proposed material on
catalog cuts by a reproducible means (highlighter pen does not transfer to copies).
Ensure material lists contain matenal description, brand name, manufacturer’s address
and telephone number, stock number, size, identifying trademark or symbol, and other
appropriate ratings.
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Do not fabricate or order material until receipt of the Engineer’s approval.

© Observation Period
Warrant workmanship and Contractor-furnished equipment for a thirty (30) Day
Observation Period.

The thirty (30) Day Observation Period is considered to be a part of work included in
the total contract time and must be completed prior to acceptance of the Project.

Final acceptance will occur at the successful completion of the thirty (30) Day
Observation Period and after all documentation requirements have been fully satisfied.

(D) 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 or that are at least one year in length, whichever is greater, from
successful completion of the 30-day observation period. Include unconditional coverage
for all parts and labor necessary or incidental to repair of 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 and will
support user-definable parameters for setting the start and end dates for daylight savings
time.

Upon successful completion of the 30-day observation period, transfer manufacturer’s
warranties with proper validation by the manufacturer to the Department of its designated
maintaining agency.

(E) 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 firmware performance upgrades that occur during the contract period up
through final acceptance of the project are furnished to the Department at no additional
cost.

Make firmware upgrades that are developed to correct operating characteristics
available to the Department at no additional cost until the warranty period expires.
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) 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 and existing self-supporting
communications cable.

(&) Painting

Where painting of signal heads 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 STAGING/MIGRATION

(A) Introduction

This section addresses the general flow of construction in regards to communications
throughout the life of the project. It is essential that the Contractor make every effort to
minimize communications downtime to the traffic signals. Follow the outline of
construction described below. Deviations from this sequence must be approved by the
Engineer. The City of Wilmington will furnish and install the computer equipment,
workstations, equipment rack, servers, port server and Ethernet switches for the signal
system portions of the project. The equipment provided by the City of Wilmington will
be installed prior to the Contractor commencing work. The Contractor will furnish and
install all CCTV equipment.

The first item of work on this project shall be the installation of messenger cable and
guy assemblies. Commence installation of guys and messenger cable immediately to
secure attachment locations joint use poles. Permits for attachment to joint use poles
expire 120 days after issuance. In the event that this work cannot be completed within
120 days, notify the Engineer at 20 calendar days in advance to allow the City to request
an extension of the permit.

B) TMC Migration

The central block diagram for the new signal system is shown in the Plans as Sheet 7.
It depicts the existing equipment to be retained and the new equipment to be installed.
The block diagram depicts equipment to be furnished and installed by the City of
Wilmington. Some key components must be upgraded early in the project so the
migration can proceed. The proposed sequence is described below.

(4)) Step 1
Install the video cabling in the TMC and all cabling in the Signal Shop as well as the

DVR while maintaining the existing equipment. Install the fiber-optic cable between the
TMC and the Signal Shop

Install the replacement analog video matrix switch, additional video distribution
amplifier, video multiplexer and video server while maintaining the existing video
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monitoring system. Do not connect the existing monitors to the new analog video matrix
switch until the existing cameras are migrated to the new video switch.

2) Step 2
Install and update the Protronix video management software database and maps with
information regarding the new camera locations on the new analog video matrix switch.

Complete migration of the CCTV system control equipment before adding any new
cameras.

Continue the existing signal system operations by maintaining dial-up
communications to the on-street masters for each closed loop control section.

A3 Step 3
Construct the field communications as described in the plan set and move traffic

signals from the closed loop signal systems and various isolated signals to the new
communications system.

Coordinate with the City of Wilmington for the City to modify the communications
addresses and other communications parameters in the new ATMS database to migrate
from the existing closed loop system and isolated traffic signal operations over twisted-
pair copper communications to the new ATMS software over fiber communications.

Add or relocate CCTV cameras to the GUI and database as shown in the Plans.
“) Step 4

Upon transferring signals to the new fiber-optic cable, disconnect the dial-up modems
to the closed-loop masters.

Q) Step 5
After completing the field integration complete the removal of the TMC equipment
shown in the Plans to be removed.

© Field Infrastructure

The approach to maximizing communications to all signals throughout the long
construction process requires that a new fiber communication route be established
separate from the existing twisted-pair network, allowing both to function
simultaneously. This network is comprised of:

1) New aerial cable over-lashed to existing twisted-pair copper cable while the
copper cable remains in use. This means that the abandoned copper cable
remains in place after construction. Certain aerial routes are on new pole
lines or deviate from the course of the existed twisted-pair.

2) New underground cable in a new trenched, drilled or bored conduit. In certain
situations, as shown in the Plans, the fiber cable will be run through the
existing conduit with the existing twisted-pair cable.

(D) Field Migration
Follow the outline of construction described below. Deviations from this sequence
must be approved by the Engineer.
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§)) Step 1

Install new messenger cable and new guy assemblies within 120 days of notice to
proceed.

) Step 2

Extend new communications cable to the major arterials (i.e., NC 132, US 421,
Shipyard Boulevard) with 96-fiber and 24-fiber cables as shown on the Plans. For this
Phase, all fiber can be installed while maintaining communications to these signals via
the copper cable network. If necessary, establish new temporary on-street masters to

allow central monitoring within each of the signal control channels. Coordinate closely
with the City Traffic Engineer to ensure a smooth transition during this process.

During this process, remove the copper communications cable from the conduit
along:

e 17" St. from Shipyard Blvd. to Independence Blvd.
e 17™St. from S. College Rd. to John D. Barry Rd.

Extend new communications cable to these two signals via 24-fiber cables. These
two signals (only) may be on time-base coordination (TBC) for up to 30 days.

4)) Step 3

Once the communications in Steps 1 and 2 are established and successfully tested,
and continuous communications paths are established with outlying signals, begin the
process of transferring communications from the old twisted-pair copper network to the
new fiber network. Start at the outer edge of the local signal channels and work in the
direction toward the TMC. Make every effort to group the work by the existing copper
communications channel configurations, allowing channels to be taken offline and
disconnected in discrete packages. When the existing copper communications are
disconnected, complete the work at the intersection and initiate the fiber communications
in a time period no greater than two days per traffic signal in that channel. Exceptions to
this requirement must be approved by the Engineer. Notify the City of Wilmington
Traffic Engineer at (910) 341-4696 at least two weeks prior to the commencement of
work on a particular communications channel to ensure that TBC will be operating and
effective during the time of communications interruption. As each signal channel is
completed and lit, test intersection communications as per the requirements of “Testing
and Acceptance” section of these special provisions.

In one instance, the new fiber network will be connected to a newly-installed NCDOT
closed-loop signal system. This location is:

1) US 421 /NC 132 Closed-Loop System (i.e., the Monkey Junction CLS)

The existing splicing and terminations are reused to the greatest extent possible.
However, some modifications to the terminations and jumpers are required, as noted in
the Plans. In addition, the transceivers will be replaced. Notify the NCDOT Division 3
Traffic Engineer at (910) 251-2693 at least two weeks prior to the commencement of
connecting into this network, to ensure that time-base coordination will be operating and
effective during the time of interruption of communications. Complete the work at these
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intersections and initiate the modified fiber communications in a time period no greater
than 72 hours.

(E) Intersection Parameters and Database

The City will provide, both in paper and electronic format, all intersection
parameters, database and timin% plans in OASIS" format. The Contractor shall be
responsible for loading OASIS "-formatted data into the Model 2070L controllers. The
City shall be responsible for graphics for these new intersections.

1.4. 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 detection equipment before installing or using equipment that can damage or
interfere with such facilities. The locations of existing inductive detection loops, junction
boxes and conduits shown on the Plans are approximate.

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

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 Technicians to perform all cabinet placement, cabinet wiring,
and controller programming. Program the controllers and wire the cabinets so that the
phasing, type of operation (time-based, volume density, or special sequences), loop to
phase assignments, and phase numbering assignments match the existing assignments,
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.
Haul and dispose of all waste as required by Section 802 of the Standard Specifications.

B Regulations and Codes

Furnish material and workmanship conforming to the National Electric Code (NEC),
National Electric Safety Code (NESC), Underwriters Laboratories (UL), or other listing
agencies approved by the North Carolina Department of Insurance, 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 the
Plans, all previously referenced specifications, and all applicable local ordinances and
regulations before and during all stages of the electrical work.
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When required by the local ordinances and governmental agencies, upon completion
of the work, have all systems inspected and approved in writing by the authorized
governmental electrical inspector for the area. Furnish written certification of the
authorized inspector’s approval to the Engineer. Inspection by the authorized
governmental electrical inspector must neither eliminate nor take the place of the
inspections by the Engineer. Upon the Engineer’s receipt of written certification and the
Contractor’s written request for a final inspection of the installations, the Engineer will
perform a final inspection.

Where required, conform to ITE, AASHTO, and ASTM standards 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 meter bases and service disconnects as required by the NESC, NEC, local
utility companies, and local ordinances. Install standoffs only when required and
approved by the local utility companies. Where a standoff must be used, obtain the local
utility company’s approval prior to installing the standoff.

© 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 THW
insulation.

When electrical, telephone, and telecommunication service is not furnished by the
Department or the City and is required, contact the utility company and make application
to ensure all work can be completed. Obtain authorization and make application for
service in the Department’s name for Department-owned locations and in the City’s name
for City-owned locations.

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

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

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.

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

For all failures, malfunctions, or damages to equipment, begin necessary repairs
within four hours of notification. Complete repairs within eight hours of notification.
Comply with Section 150 of the Standard Specifications for maintenance of traffic flow.
The inability to contact the supervisory employee or prearranged alternate will not extend
repair time requirements.

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

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

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 yearly maintenance on all traffic signal conflict monitors. The year shall be
defined as beginning on the date of installation of the controller and cabinet at the
intersection. Use a signal conflict monitor tester that is capable of interfacing with
Intel®-based notebook computer for input/output. The tester shall test signal conflict
monitor displays, timing and voltage functions and input/output combinations of either
true or false conflicts. All outputs shall be in plain English. It shall be possible to
generate a hard copy printout or to store the results to a file on computer disc. A “No
Faults Detected” indication shall be displayed as appropriate.

Ensure that the signal 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 signal conflict monitor tester has been certified before testing any
traffic signal conflict monitors. Perform test on each traffic signal conflict monitor per
the manufacturer’s recommendation. Provide one (1) copy of the traffic signal conflict
monitor test results to the Engineer. Place one (1) copy in the traffic signal controller
cabinet. Perform these yearly tests for the life 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. Maintain traffic signal system
equipment until the completion of the 30-day Observation Period and the receipt of
written notification from the Engineer of final acceptance of the project.
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(E) Inspections

The Department may access the Contractor’s equipment to perform railroad, signal,
and preventative maintenance inspections and conflict monitor certification as necessary.
The Contractor shall be present for these inspections.

1)) Removal of Existing Equipment and Material

Remove all Department-owned and City-owned signal, CCTV and communications
related equipment and material that will not be used unless the Plans indicate otherwise.
Signal, CCTV and communications equipment and materials to be removed under this
project include, but are not limited to: signal controllers and cabinets and the equipment
housed therein; signal and lead-in cables; CCTV cameras and mounting brackets; CCTV
cabinets and equipment housed therein; poles; splice cabinets; cabinet foundations;
messenger cable; communications cable; and guy assemblies. Assume ownership of
removed poles, messenger cable, interconnect cable, communications cable, and
supporting hardware. Return all other Department-owned equipment and material,
except for CCTV equipment and material, 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, North Carolina, 28429. Return all City-owned equipment
and material as well as all CCTV equipment and materials between 8:00 a.m. and 12:00
p-m., Monday through Thursday, to the City Signal Shop located at 206 Operation Center
Drive off of River Road in southwest Wilmington (28412). The Department will deduct
the cost of Department-owned and City-owned equipment damaged by the Contractor
from money due to the Contractor.

(G) Vehicle Preemption Systems

Where required, implement and install vehicle preemption systems. Coordinate
vehicle preemption work with the proper operating authority. Contact the proper
operating authority and schedule installation of preemption equipment.

H) Timing of Signals

Implement timing values for signal controllers. Modify proposed phasing and timing
of existing controllers. Reinstall all existing time-based coordination. As directed, make
modifications to existing coordination to account for changes in signal phasing.

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

@ 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, in cabinets or in condulets. Unless specifically allowed, connect no more
than two conductors to the same terminal screw.

Maintain color coding of wires through splices.
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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.

8)] Grounding

Provide a grounding system at all new and revised electrical service points unless
otherwise specified. Where existing cabinet foundations are to be reused, existing ground
rods installed through the foundations are to be disconnected and cut off flush with the
foundation surface. Install new ground rod(s) and grounding conductor(s) according to
the Department’s Roadway Standard Drawings.

In addition to NEC requirements, test grounding electrode resistance at connection
point to electrical service ground bus for a maximum of 20 ohms. Furnish and install
additional ground rods to grounding electrode system as necessary to meet test
requirements. Submit a completed Inductive Detection Loop & Grounding Test Results
form. The form is located on the Department’s Web site.

Provide a length of marker tape 6 to 12 inches below finished grade directly over
grounding electrodes and conductors.

(K) Electrical Bonding

Using an approved termination means, connect a number 14 AWG minimum 19-
strand copper conductor (Type THW) with green insulation to serve as an equipment
grounding conductor to metal poles, vehicular and pedestrian signal pedestals, and other
metallic components which are not otherwise bonded through means approved by the
Engineer.

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

1.5. DOCUMENTATION

(A) General

Provide all as-built documentation. All as-built plans and documentation shall be
reviewed and accepted by the Engineer prior to final acceptance of the project. All
documentation, except as otherwise specifically approved by the Engineer, must meet the
following requirements:

1. Provide any documentation that exceeds the size of 11”’x 17” paper in a
reproducible format 22”°x 34” in size.

2. No documentation for as-built plans smaller than 8.5”x 11” will be accepted.

3. Do not fold or crease reproducibles.

As a minimum, provide the documentation described in the paragraphs below.
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(B) Plan of Record Documentation

Provide as-built drawings that depict any changes of components, measurement or
layout of the Plans. Show all construction changes, with the final location and depth of
conduits, wiring external to the cabinet, locations of splice closures, system detector
locations, and SMFO cable terminations, etc., in detail in reproducible format. Submit
as-built construction changes as soon as a change is complete. Note and date each
change on the drawings. Failure to revise as-built documentation to reflect current work
may result withholding of payments until the as-built documentation is brought current.
The submitted as-built may be field-checked by the Engineer at his discretion. If the as-
built documentation is found to have an unacceptable number of inaccuracies, the
Engineer may withhold payment until the as-built plans are corrected. Include all field
installation including the SMFO cable network installed on the drawings.

Store documentation for signal installations in a manila envelope placed in a
weatherproof holder mounted within each cabinet or housing for easy access.

Provide a manual, electrical schematic diagram, and cabinet wiring diagram for each
control equipment cabinet and piece of equipment in each cabinet. Place a marked-up
“redline” copy of the cabinet wiring diagram inside the cabinet immediately upon
installation of the cabinet and provide an electronic copy upon final acceptance. Place all
manuals and cabinet prints in a weatherproof holder. For any wiring diagrams and
electrical schematic diagrams not bound into printed manuals, provide copies in a
reproducible format 22”x 34” in size.

Provide at least five hard copies along with one electronic copy (on CD or DVD) of
Operator’s Manuals containing detailed operating instructions for each different type of
model of equipment. Ensue manuals contain instructions for possible modification to
equipment.

Provide at least five hard copies along with one electronic copy (on CD or DVD) of
maintenance procedures manuals containing detailed preventative and corrective
maintenance procedures for each different type of model of equipment.

The Department will provide the Contractor one reproducible and one electronic copy
of the Plans for his use in developing the as-built drawings. Modify the original
electronic file such that all changes are marked with callout boxes or other method
approved by the Engineer. Any other base maps that may be necessary for the Contractor
to prepare the as-built drawings in accordance with these Project Special Provisions will
be the Contractor’s responsibility. Use CADD conventions that are consistent with those
used on the original plans.

Within 10 days after the observation period begins, furnish one reproducible copy of
the draft as-built plans in hard copy format for review. Provide draft hard copy as-built
drawings on 22”x 34 bond plan sheets.

Upon receipt of review comments from the Engineer, correct any errors on and make
all necessary revisions to the draft as-built plans prior to final acceptance of the project.
Submit final as-built plans in electronic and hard copy format. Provide electronic plans
in MicroStation (latest release in use by the Department) format on CD.
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© Wiring Diagrams

Provide detailed wiring diagrams that include interconnection (wired and wireless) of
equipment with pin-out configurations, pin functions, and cable parts numbers. This
includes configuration at each field equipment cabinet or equipment cabinet at central
locations. Provide two copies of system connection diagrams showing system
interconnection cables and associated terminations. Use naming convention approved by
the Engineer and conforming to Belcore standards. Provide one electronic copy of the
wiring diagrams in MicroStation format.

Example:
Connector

SN

. M
Fiber Optio | b
) modam ' ]

Signal

Connecting L] Equipment
{interface) cable
part number

d

0000000 OOOS
LYY YYY Y

conneator | comector 2
pin number pin number
2 RXD 3
3 ™D 2
7 GND 5
D) Splice Diagrams

Prepare as-built splice diagrams that depict the communications cable plant as
constructed. Depict the splices made at each splice enclosure by identifying fiber spliced
and buffer tube. Ensure the splice diagram is in a similar format to those provided with
the project plans. Identify all expressed fibers, spare fibers, used fibers and capped
fibers.

Original splice diagrams will be provided in electronic format in MicroStation format.
Designate any changes to these diagrams by using a method approved by the Engineer.
Furnish as-built splice diagrams in MicroStation format on CD and in hard copy.

1.6. 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, including but 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 which must be performed for costs incurred
prior to the beginning of work on the various items on the project site.

2.2. COMPENSATION

All work covered by this section will be paid for at the lump sum price for
“Mobilization.”

Partial payments for the item of “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 for “Mobilization” on each of these partial pay estimates, less than the retainage
provided in Article 109-4 of the Standard Specifications, 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 the portion exceeding 5 percent will be paid on the last partial
pay estimate. All such payments will be made less the retainage provided in Article 109-
4 of the Standard Specifications.

Payment will be made under:

Pay Item Pay Unit
Mobilization Lump Sum
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3. TEMPORARY TRAFFIC CONTROL

3.1. DESCRIPTION

Furnish, install, maintain, relocate, and remove traffic control devices in accordance
with these Project Special Provisions, the Temporary Traffic Control Plan, the MUTCD,
and Roadway Standard Drawings to maintain and control vehicular and pedestrian traffic
in a safe and efficient manner during signal system construction. Traffic control devices
required for this project include work zones signs, flashing arrow panels, changeable
message signs, drums, cones, barricades, use of flaggers, truck mounted impact
attenuators (TMIA), skinny drums and the use of police.

3.2. GENERAL REQUIREMENTS

(A) Maintenance of Traffic

The Contractor will be required to maintain traffic, both vehicular and pedestrian,
within the limits of the project, including roadways that cross or intersect the project,
unless otherwise provided for in the contract or approved by the Engineer.

(B) Temporary Traffic Control Plan
1) General

Maintain vehicular and pedestrian traffic through work zones in accordance with
these Project Special Provisions, the Temporary Traffic Control Plan, the
MUTCD, and Roadway Standard Drawings.

If a conflict arises, Phasing and Drawings govern over project notes, and local
notes govern over general notes.

) Phasing
Complete the requirements of each Step before proceeding to the next Step,
unless the Plans permit work to be performed concurrently.

3) Project Notes

General Notes included in the Traffic Control Plan apply at all times during the
project.

4) Alternate to Traffic Control Plan

If desired, submit an alternate traffic control plan a minimum of 30 calendar days
in advance of the anticipated implementation to allow for adequate review time.
Do not implement alternate plans for traffic control until approved in writing and
properly sealed. No adjustment in compensation or extension of the completion
date(s) will be allowed due to the review time of the alternate. If an alternate
traffic control plan is implemented, the Contractor shall be responsible for any
unanticipated changes to subsequent Steps.

(5) Traffic Control Plan not fully covered in the Contract

When the Traffic Control Plan does not cover a particular work function, notify
the Engineer to allow for the development or modification of a sealed set of the
Traffic Control Plans.
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©) Temporary Lane Closures
§)) General

Operate all equipment and personnel within the designated work area during lane
closures. Do not impede or stop traffic for the purpose of performing construction
related work on the traffic side of the lane closure, except when called for in the
Temporary Traffic Control Plan.

Install lane closures with the traffic flow, beginning with devices on the upstream
side of traffic. Remove lane closures against the traffic flow, beginning with
devices on the downstream side of traffic.

Vehicles used to install or remove lane closures shall have flashing or rotating
beacons.

2) Intersections

When construction proceeds through an intersection, provide flagger(s) and all
other necessary Traffic Control as required by the Plans to direct the traffic
through the intersection. When an intersection is signalized, have authorized
personnel place the signal in flash mode prior to beginning work in the
intersection.

When it is necessary to close a lane of traffic for construction on the departure
(downstream) side of an intersection, implement the lane closure on the approach
(upstream) side of the intersection. Close the appropriate lane of dual turn lanes
that would otherwise turn into the lane that is closed on the departure side of the
intersection.

D) Temporary Road Closures
1 Traffic Pattern Alterations

Notify the Engineer 21 calendar days, or as specified, prior to altering the existing
traffic pattern.

Pre-plan all traffic pattern alterations. Meet with the Engineer to discuss the
implementation strategy before altering traffic. The Engineer will then notify the
proper authorities and other affected parties as necessary.

?2) Traffic Stoppage

Limit the stoppage of traffic to times specified in the Plans. Provide enough time
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