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1. GENERAL REQUIREMENTS
1.1. DESCRIPTION

A. General

Furnish, install, and integrate a new distributed processing traffic signal system for the City of
Greensboro in North Carolina using new fiber optic communications cable, existing fiber optic
communications cable, existing copper twisted pair cable, new wireless communications links, new
traffic signal controllers and cabinets, existing dynamic message sign (DMS) units, and new and

existing closed-circuit television units and control cabinets.

Furnish, install, and integrate new central signal system software, new central video software,
and modified regional video software on existing computer hardware and new computer hardware
being provided by the City of Greensboro Management Information System (MIS) Department to
form a new traffic operations center (TOC) to be housed at the Melvin Municipal Office Building
located at 300 West Washington Street in Greensboro. Fully integrate remote system access at the
NCDOT Piedmont Triad Regional Transportation Management Center (PTRTMC) located at 201
South Chimney Rock Road in Greensboro, the Greensboro Emergency Management Center located
in the Justice Complex at 1201 Coliseum Boulevard in Greensboro, and the City of Greensboro
Signal Shop located at 401 Patton Avenue in Greensboro. Perform all building modifications at these
facilities as shown in the Plans. And described in these Project Special Provisions.

Furnish and install new 2070L traffic signal controllers and new model 332 and 336 style
cabinets to replace existing controllers and cabinets at locations shown in the Plans. Where shown
in the plans, integrate signal controllers using wireless radio communications. Furnish, install, and
fully integrate local controller software on all new and existing 2070L signal controllers. Furnish
local software that is fully compatible and operable with the central software using Ethernet/IP-

based communication protocols.

Furnish, install, and integrate new fiber optic communications cable for traffic signal system as
shown on the Plans by lashing to existing twisted pair cable, lashing to new messenger cable
installed under this project, utilizing existing conduit systems, and utilizing new conduit systems

installed under this project.

Furnish, install, and integrate new closed-circuit television (CCTV) camera assemblies and new
Wi-Fi mesh access points at locations shown in the Plans. Furnish, install, and fully integrate closed-

circuit television (CCTV) control software at the TOC and remote locations as shown in the block
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diagrams.

Furnish, install, and integrate new Ethernet hardware on the new communications infrastructure
to form a mesh-based, fully redundant communications network with 10-gigabit (also referred to
herein as “10 GIG-E”) Ethernet hubs forming a Layer 3 network “Core” and managed Layer 2
10/100/1000 (also referred to herein as “gigabit” and “GIG-E) Ethernet edge devices.

Modify buildings, route conduit and/or fiber optic cable into NCDOT, City of Greensboro
facilities as called for in the Plans and these Project Special Provisions. Coordinate all work at, near,
or inside buildings with the Engineer. Do no work on buildings or enter buildings without prior,

written authorization from the Engineer.

At various locations in the Plans, certain items have been identified as “MIS” items such as
“MIS Messenger Cable”. Unless other specified, these items shall be identical to their like standard

item, but shall be accounted for separately for purposes of inspection and invoicing.

B. Standard Specifications
Conform to these Project Special Provisions, the Plans, and the NCDOT 2006 Standard

Specifications for Roads and Structures (also referred to as the “Standard Specifications™). Also

conform to the regulations and codes described in Section 1700 of the 2006 Standard Specifications

for Roads and Structures.

In the event of a 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 website. The
QPL website is:

http://www.ncdot.org/doh/preconstruct/tratfic/ TMSSU/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

Warrant workmanship and Contractor-furnished equipment for a 120-day observation period

under the payment and performance bond from date of acceptance.

If workmanship or equipment fails during the 120-day observation period, repair or replace with

new equipment and begin a new 120-day observation period.

All project documentation shall be submitted to the Engineer prior to completion of the 120-day

observation period.

The observation period for this work will be part of the work to be completed by the project

completion date.

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 two years in length from successful completion of the 120-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.

Upon successful completion of the 120-day observation period, 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 firmware performance upgrades that occur during the contract period are available 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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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, signal heads, signal poles, and pedestals is
required, apply paint at the factory. No field painting will be allowed except when paint has been
scratched or marred. In such cases, apply two field coats of the same color and vgrade 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, léad—in, junction boxes, and
detection equipment before installing or using equipment that can damage or interfere with such

facilities. The locations of existing inductive detection loops shown are approximate.
Locate all underground utilities before beginning drilling, digging, or trenching operations.

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.
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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 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. In the event of a conflict between the NEC,
NESC, UL, local safety codes in effect on the date of advertisement and these Specifications, the

cited documents will govern.

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

advertisement.

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

disconnection to an existing utility or system.

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

utility companies, and local ordinances.

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 THW 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 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.
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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.

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

employee or prearranged alternate will not extend repair time requirements.

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

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

the cabinet is in under the Contractor’s responsibility.

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
from the date of installation of the controller and cabinet at an intersection. Use the Signal Monitor
Tester described in Section 34. Ensure that the Signal Monitor Tester is maintained and calibrated

per the manufacturer’s recommendation. Provide to the Engineer a copy of the manufacturer’s
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certification that the Signal Monitor Tester has been certified before testing any Traffic Signal
Conflict Monitors. Perform the 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 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
completion of the 120-day Observation Period and written notification of final acceptance of the

project has been received from the Engineer.

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

shall be present for these inspections.

F. Removal of Existing Equipment and Material

Remove all Department-owned signals and communications related equipment and material that
will not be used. Assume ownership of the removed poles, cabinet foundations, messenger cable,
guy assemblies, interconnect cable, communications cable, and supporting hardware. Return all
other traffic signal equipment and material between 8:00 a.m. and 12:00 p.m., Monday through
Thursday, to the Division 7 Traffic Services Office, located at 1584 Yanceyville Street in
Greensboro, 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 Greensboro 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 of Greensboro Signal
Shop, located at 401 Patton Avenue in Greensboro, between 8:00 AM and 12:00 PM, Monday
through Thursday, or at a time mutually agreed to by the Contractor and the City Signal Section
Manager. 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.

The Department will deduct the cost of Department-owned or City-owned equipment damaged

by the Contractor from money due to the Contractor.
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G. Railroad Preemption

Where railroad preemption is required, coordinate all work with the railroad company. Do not
place signals into operation until signal equipment has been interconnected with required railroad-
highway crossing devices and railroad preemption is working properly. Ensure preemption

sequences begin immediately after activation of train detection.

Contact and coordinate with the railroad company to schedule interconnection of the signal to the
railroad controller cabinet. Install lead-in cable from the signal controller cabinet to a railroad
company furnished and installed lockable junction box. Interconnection will be made by the railroad

company.

Provide fail-safe operation such that removal of voltage from the railroad side of the isolation

relay will initiate the railroad preemption sequence.

H. Emergency Vehicle Preemption Systems

Where required, implement and install 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. Detailed
information regarding the installation of new and reuse of existing emergency vehicle preemption

systems is given in Section 23.

I Timing of Signals

Implement timing values for signal controllers. Extract all parameters necessary to implement
coordinated signal operations from the existing controllers and remote controller units (RCUs).
Where applicable, request coordinated timing parameters from the Engineer. 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
necessary for pattern optimization and to eliminate identifiable, potential hazards to the motoring
public. The Engineer will notify the Contractor of timing changes made.

J. 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.
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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.

K. Grounding
Provide a grounding system at all new and revised electrical service points unless otherwise

specified.

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 website.

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

electrodes and conductors.

L. Contractor’s Office

Throughout the project until final acceptance, the Contractor shall maintain full-time staffed

office with storage and testing facilities within the Greensboro City Limits.

M. Related Projects

The Plans and these Project Special Provisions assume that the GDOT roadway project to extend
Isaacson Boulevard from Horse Pen Creek Road to Fleming Road and the NCDOT roadway
widening project on Groometown Road will be completed prior to construction of this project. In
addition, 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.

N. Sequence of Construction

Perform construction of the project in the sequence called for in these Project Special Provisions
and as shown in the Plans. 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
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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 common
controller clock time. Insure clock time is in synch with clock time of existing central software until
it is removed. 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. Maintain of clock 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 work that involves the removal of operation of existing City of Greensboro CCTV units,
schedule work and activities such that ability to view CCTV units from all current central and
Internet locations and the ability to control the CCTV unit with at least the current level of
functionality from each current access point shall be disabled for no more than two business days.

The project has been divided into four construction zones (A, B, C, and D) and is shown in the
sequence of construction detail in the Plans. Each zone and the work to be performed within that
zone are described below.

Zone A is geographically defined as a grouping of central business district (CBD) traffic
controller cabinets that will be interconnected largely by utilizing existing twisted pair copper cable
with small runs of new twisted pair copper cable and new fiber optic cable. The work in this zone
will consist of removing existing and installing new signal controller cabinets, reusing and installing
new system detectors, splicing existing and new twisted pair copper cable, splicing existing and new
fiber optic cable, and installing new messenger cable, junction boxes, and conduit as required. All
existing communications channels not disrupted by the installation of new cabinets within Zone A
must remain operational and communicate with the existing City of Greensboro signal system server
to continue to operate as a real-time central signal system. Also, Zone A shall consist of the
installation of field communication hub cabinets and the routing and termination of new fiber optic
cable to the communication hubs at the PTRTMC, City of Greensboro Fire Station 9 located at 4302
W. Friendly Ave. (MIS Facility # 539), City of Greensboro Fire Station 12 located at 1805 Pisgah
Church Rd. (MIS Facility # 527), and the Sanford Smith Building located at 514 Yanceyville St.
(MIS Facility #563). The work shall also consist of the cross connection of existing and/or new
fibers at the communication hubs at the PTRTMC, TOC, Signal Shop, and Emergency Management
Center. The work in Zone A shall consist of the installation, splicing, and cross-connection of fiber
to complete the physical fault tolerant fiber optic communications topology called for in the Plans
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and the installation and integration of hub switches furnished by the City of Greensboro via the
Engineer. Work under zone A shall also consist of integrating the Signal System Hardware and
furnishing, installing, and integrating the Signal system Software such that operation of the
intersections identified as part of Zone A may be fully accessible and operable under the new system
software and a client seat of the signal system software installed on the TOC Computer Room
Workstation..

Zone B is defined as signals, cable, and devices that are currently not under system
interconnection and control, not in Zone A, and not anticipated to be within roadway construction

projects within 18 months of the beginning of this project.

Zone C is defined as signals, cable, and devices in areas of current roadway construction projects

that are scheduled to be completed within 18 months of the beginning of this project.

Zone D is defined as signals, cable, and devices that are currently interconnected and under the
control of the existing signal system. Once a cabinet in an existing communications channel of the
existing signal system is taken off-line, the entire channel must be taken off-line and all cabinets and

controllers replaced.

The sequence of construction shall be as follows. Work in Zone A shall be completed, prior to
commencing any work in Zone D. Work in Zone C may not commence until the roadway

construction projects in that area are complete. Work in Zone B may begin at any time.

The Engineer shall provide signal plans with electrical details for each signal intersection to be
included in the system. The Contractor may not perform any signal work at a location without
receipt of the updated signal plan from the Engineer. The Engineer shall submit signal plans in
groups according to the following schedule and in accord with the sequence of construction detailed

above.
Group 1

GBO-150 (Eugene & McGee), GBO-171 (Elm & McGee), GBO-148 (Eugene & Washington),
GBO-096 (Greene & Washington), GBO-168 (Elm & Washington), GBO-194 (Davie &
Washington), GBO-097 (February One & Greene), GBO-178 (Elm & February One), GBO-198
(Davie & February One), 07-0663 (Eugene & Market), GBO-084 (Greene & Market), GBO-049
(Lindsay & Summit), GBO-082 (Elm & Market), GBO-081 (Davie & Market), GBO-078 (Church &
Market), GBO-183 (Eugene & Friendly), GBO-070 (Commerce & Friendly), GBO-069 (Friendly &
Greene), GBO-068 (Elm & Friendly), GBO-067 (Davie & Friendly),GBO-066 (Church & Friendly),
GBO-273 (Bellemeade & Eugene), GBO-272 (Bellemeade & Greene), GBO-274
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(Bellemeade/Summit & Elm), GBO-195 (Davie & Summit), GBO-152 (Eugene & Lindsay), GBO-
101 (Greene & Lindsay), GBO-173 (Elm & Lindsay), ,GBO-226 (Church & Lindsay), GBO-222
(Church & Summit),

Group 2

07-1543 (Burnt Poplar & Chimney Rock), GBO-212 (Dolley Madison & Friendly), 07-0538
(Battleground & Pisgah Church), GBO-155 (Bessemer & Summit), 07-1969 (Elm-Eugene & 1-85
SB Ramp), 07-1512 (Hilltop & Stanley), GBO-166 (Benjamin & Green Valley), 07-1820
(Battleground & Edney Ridge)

Group 3

07-2001 (Bryan & Regional Rd.), 07-2033 (NC-68 & Regional Road), 07-0199 (Burnt Poplar &
Regional), 07-0251 (Albert Pick/I-40 EB Ramp & NC-68), 07-0968 (NC-68 & Pleasant Ridge Rd.),
07-1029 (Bently & Regional Rd.), 07-1044 (Albert Pick & Regional), 07-1163 (I-40 WB Ramp &
NC-68), 07-1449 (NC-68 & Triad Center Dr.), 07-1459 (Edgefield & NC-68), 07-1601 (I-40 WB
Ramp & Sandy Ridge), 07-1648 (I-40 EB Ramp & Sandy Ridge), 07-1649 (Sandy Ridge Rd. &
Triad Dr.), 07-1772 (NC-68 & Thorndike), 07-1894 (Boulder & Chimney Rock), 07-1978 (Market
& PPG), 07-2008 (Friendly Ave & Urban Loop), 07-2044 (Coble Farm/Friendway & Friendly), 07-
0962 (Chimney Rock & Market), 07-0978 (Gallimore Dairy & Market), 07-1186 (Friendly &
Market), 07-1235 (Friendly & Stage Coach), 07-1436 (Boeing & Market), 07-1458 (Friendly &
King George), 07-1513 (Friendly & Old Friendly), 07-1611 (Friendly & Friends Home), 07-1773
(Adams Farm & Hilltop), 07-1774 (Bridford & Hilltop), 07-1776 (Chimney Rock & Friendly)

Group 4

07-2045 (Drawbridge & Horsepen Creek), 07-0221 (Guilford College Prvt Drv & New Garden),
07-0408 (Fleming & Old Oak Ridge), 07-0703 (College/New Garden & Friendly), 07-1018
(Ballinger/New Garden & Fleming), 07-1209 (Bryan WB Ramp/Horsepen Creek & New Garden),
07-1241 (Arcadia & New Garden), 07-1621 (College & Hunt Club Dr.), 07-1831 (Bryan EB Ramp
- & New Garden), 07-XXX3 (Fleming Rd & Bryan Blvd Ramp), GBO-108 (Garden Lake/Hobbs &
New Garden), GBO-122 (Hobbs & Jefferson), GBO-141 (Highwoods Circle & New Garden), 07-
1941 (Carlson Dairy & Horsepen Creek), 07-2112 (Horse Pen Creek & Hanberry/YMCA), 07-1016
(Battleground & Horsepen Creek Rd.), 07-1210 (Bryan EB Ramp/Friendly Acres & Westridge), 07-
1211 (Bryan WB Ramp & Westridge), 07-1610 (Battleground & Drawbridge Pkwy), FUT-001
(Battleground & Shopping Center/Office Park), GBO-006 (Cotswold & Old Battleground), GBO-
007 (Lake Brandt & Old Battleground), GBO-079 (Hobbs & Westridge), GBO-390 (Westridge &
Whitehurst)
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Group §

07-1930 (Air Harbor & Lake Brandt Rd.), 07-1984 (Elm & Old Lake Jeanette), 07-0377 (Church
& Lees Chapel/Pisgah Church), GBO-001 (Lawndale & Martinsville), GBO-002 (Lake Jeanette &
Lawndale), GBO-003 (Cottage & Lawndale), GBO-005 (Lake Brandt & Lawndale), GBO-010
(Cotswold & Lawndale), GBO-020 (Martinsville & Pisgah Church), GBO-021 (Pisgah Church &
Willoughby), GBO-025 (Lawndale & Pisgah Church), GBO-041 (Lawndale & Regents Park Ln.),
GBO-128 (Elm & Pisgah Church), GBO-131 (Lees Chapel & Yanceyville), GBO-218 (Elm Village
& Pisgah Church), GBO-483 (Corporate Center & Elm), GBO-486 (Pisgah Church & Pisgah Place),
07-2050 (Church & Denny), 07-0193 (Cone & US-29 Ramps), 07-0194 (Cone & Summit), 07-0195
(Cone & Sands), 07-0679 (Sixteenth & Summit), 07-1739 (Church & Electra), 07-1763 (Phillips &
Summit), 07-1884 (Rankin & Summit), GBO-015 (Sixteenth & Yanceyville), GBO-209 (Cone &
Yanceyville), GBO-213 (Cone & Marston), GBO-215 (Cone & Elm), GBO-217 (Rankin &
Yanceyville), GBO-304 (Alma Pinnix & Cone), GBO-381 (Cone & 16th), GBO-489 (Cone &
Orange)

Group 6

07-0490 (Cridland/Parkway & Wendover), 07-0613 (Hill & Wendover), GBO-052 (Bessemer &
Church), GBO-170 (Elm & Northwood), GBO-182 (Elm & Tankersley), GBO-207 (Cornwallis &
Golden Gate), GBO-208 (Cornwallis & Elm), GBO-250 (Bessemer & Yanceyville), GBO-255
(Bessemer & Eugene/Parkway), GBO-257 (Bessemer & Elm), GBO-305 (Elm & Sunset), 07-2034
(Bessemer & Burlington/Franklin), 07-0378 (Sykes & Wendover), 07-0399 (Bessemer & Huffine
Mill), 07-0566 (Waugh & Wendover), 07-0579 (Lindsay & Wendover), 07-0583 (Summit &
Textile), 07-0714 (Gatewood & Wendover), 07-0715 (English & Wendover), 07-0716 (Elwell &
Wendover), 07-0879 (Fourth & Summit), 07-1428 (Burlington/Penry & Wendover), GBO-092
(Sullivan & Summit), GBO-251 (Bessemer & Huffman/Winston), GBO-253 (Bessemer & Lindsay),
GBO-256 (Bessemer & English)

Group 7

07-2076 (Market St & Holts Chapel Rd), 07-0870 (Gillespie & Market), 07-0986 (English &
Market), 07-1836 (Booker & Market), GBO-009 (Bluford & Dudley), GBO-050 (Lindsay &
Sullivan), GBO-065 (Friendly & Murrow), GBO-077 (Market & Murrow), GBO-088 (Lindsay &
Murrow), GBO-091 (Summit & Yanceyville), GBO-098 (Dudley & Market), GBO-100 (Laurel &
Market), GBO-103 (Benbow & Market), GBO-175 (Benbow & Sullivan), GBO-191
(Dudley/Yanceyville & Lindsay), GBO-312 (Benbow & Bluford), 07-2028 (Lee & Moody), 07-
0438 (Lee & Lincoln), 07-0472 (Eugene & Lee), 07-0560 (Bennett & Lee), 07-0567 (Lee &
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Murrow), 07-0648 (Lee & Willow), 07-0649 (Benbow & Lee), 07-0651 (Arlington & Lee), 07-0652
(Elm & Lee), 07-1009 (English & Lee), GBO-104 (English & McConnell), GBO-105 (McConnell &
Willow), GBO-134 (Florida & Willow), GBO-260 (Bennett & Gorrell), GBO-261 (Bennett &
Dudley/Washington), GBO-268 (Benbow & McConnell/Washington)

Group 8

07-2014 (Alamance Church & Rotherwood), 07-0722 (I-85/US-29 Ramps & Martin Luther
King), 07-0851 (Alamance Church/Patton & MLK), 07-0983 (Alamance Church & Willow), GBO-
087 (Florida & Martin Luther King), GBO-118 (Benbow & Martin Luther King Jr), GBO-135
(Florida & Randolph), GBO-167 (Elm-Eugene & Florida), GBO-179 (Elm & Elm-Eugene), GBO-
271 (Benbow & Florida), GBO-334 (Eugene & Whittington), 07-1970 (Elm-Eugene & 1-85 NB
Ramp), 07-2055 (Elm-Eugene & Elmsley), 07-2058 (Elmsley & Walmart Driveway), 07-0555
(Pleasant Garden & US-421), 07-1219 (Pleasant Garden & Vandalia), 07-XXX4 (Pleasant Garden
Rd & Industrial Ave), GBO-156 (Elm-Eugene & J.J. Drive), 07-1927 (Nestleway/Old Treybrooke &
Randleman), 07-2030 (High Point & Guilford College), 07-0749 (Randleman & Vandalia), 07-1284
(High Point & Millis), 07-1379 (Glendale & Randleman), 07-1600 (Adams Farm & Mackay), 07-
XXX2 (Vandalia & Wiley Davis)

Group 9

07-0563 (High Point & Pinecroft), 07-0596 (High Point & Meadowview), 07-0623 (High Point
& Vanstory), 07-0624 (Florida & High Point), 07-0625 (High Point & Patterson), 07-0987
(Grimsley & High Point), 07-1027 (Holden & I-85 SB Bus. Ramp), 07-1028 (Holden & 1-85 NB
Bus. Ramp/Campground), 07-1305 (High Point & 1-40 WB Ramp), 07-1517 (Holden & Phoenix),
07-1658 (Ellington & High Point), GBO-017 (Holden & Vandalia), GBO-022 (Pinecroft &
Vanstory), GBO-024 (Pinecroft & Seawell), GBO-031 (Pinecroft & Vandalia), GBO-072 (Holden &
Vanstory), GBO-076 (Holden & McCuiston/Pinecroft), GBO-129 (Four Seasons & Vanstory),
GBO-130 (Koury Blvd. & Pinecroft), GBO-142 (Meadowview & Vanstory), GBO-144 (Farmington
& Holden), GBO-199 (Darden & Holden), GBO-477 (Centerview & Meadowview), 07-0209 (High
Point & Merritt), 07-0450 (High Point & Holden), 07-0621 (Groometown/Hilltop & High Point), 07-
1171 (Farmington & High Point), 07-1302 (High Point & Romaine), 07-1320 (Fairfax & Merritt),
07-1376 (Fairfax & Hilltop), 07-1469 (High Point & Veasley), GBO-112 (Eagle & Stanley), GBO-
113 (Koger & Stanley), GBO-241 (Cedar Fork & Holden)

Group 10

07-0362 (I-40 WB Ramp & Wendover), 07-0569 (1-40 EB On-Ramp & Wendover), 07-0594
(Guilford College & 1-40 WB/Swing), 07-1017 (Guilford College & [-40 EB Ramp), 07-1035
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(Stanley & Wendover), 07-1036 (Landmark Center & Wendover), 07-1324 (Big Tree & Wendover),
07-1518 (Bridford & Wendover), 07-1862 (Guilford College & Hormaday), 07-1863 (Hairston/Sapp
& Wendover), 07-1871 (I-40 EB Off-Ramp & Wendover), GBO-138 (Bridford & Wendover Place),
GBO-487 (Bridford & Kmart Driveway), 07-1973 (Market & Walker), 07-0242 (Market & United),
07-0375 (Market & Stage Coach), 07-0536 (Market & Montrose), 07-0537 (Market & Westgate),
07-0632 (Market & Muirs Chapel/Spring Garden), 07-0890 (Market & Swing), 07-0911 (Edwardia
& Market), 07-1207 (Spring Garden & Wendover WB Ramp), 07-1481 (Spring Garden &
Wendover EB Ramp), 07-1495 (Market & Norwalk), GBO-019 (Pomona & Spring Garden), GBO-
029 (Muirs Chapel & Tower), GBO-366 (Dolley Madison & Tower), GBO-468 (Dundas & Pomona)

Group 11

07-0444 (Ashland/Wendover & Holden) 07-0447 (Holden & Market), 07-0633 (Green Valley &
Market), 07-0634 (Elam & Market), 07-0635 (Chapman & Market), 07-0732 (Lindell & Market),
07-0988 (Holden & Patterson), 07-1240 (Merritt & Patterson WB Ramp), GBO-011 (Hewitt &
Merritt), GBO-030 (Merritt & Spring Garden), GBO-064 (Immanuel & Merritt), GBO-071 (Holden
& Walker), GBO-074 (Holden & Spring Garden), GBO-137 (Florida & Holden), GBO-220 (Clifton
& Merritt), GBO-240 (Center/Meadowview & Holden), GBO-424 (Holden & Madison), 07-1187
(Bryan WB Ramp & Holden), 07-1188 (Bryan EB Ramp & Holden), 07-1271 (Green Valley &
Northline/Wendover Ramp), FUT-002 (Friendly Ave & Kemp Rd), GBO-026 (Northline &
Pembroke), GBO-063 (Kathleen & Pembroke), GBO-080 (Hobbs & Holden), GBO-193 (Elam &
Friendly), GBO-196 (Friendly & Lindell), GBO-197 (Friendly & Green Valley), GBO-200 (Friendly
& Pembroke)

Group 12

GBO-201 (Avondale & Friendly), GBO-202 (Friendly & Hobbs), GBO-203 (Friendly &
Holden), GBO-204 (Friendly & Lakewood/Westridge), GBO-206 (Cornwallis & Hobbs), GBO-210
(Friendly & Jefferson), GBO-211 (Friendly & Muirs Chapel), GBO-376 (Hobbs & Northline),
GBO-388 (Cascade/Cornwallis & Holden), GBO-XX1 (Friendly & Shops at Friendly), 07-2029 (E.
Lake/Mclver & Market), 07-0636 (Market & Tate), 07-0637 (Market & Mendenhall), 07-0644
(Cedar & Market), 07-0661 (Market & Spring), 07-0662 (Edgeworth & Market), 07-1189 (Benjamin
& Bryan Blvd), GBO-053 (Edgeworth & Washington), GBO-056 (Bellemeade & Edgeworth),
GBO-090 (Spring & Washington), GBO-117 (Carr & Tate), GBO-161 (Aycock/Westover &
Benjamin), GBO-163 (Benjamin & Campus), GBO-165 (Benjamin & Elam), GBO-169 (Benjamin
& Pembroke), GBO-172 (Benjamin & Cornwallis), GBO-184 (Edgeworth & Friendly), GBO-185
(Friendly & Spring), GBO-187 (Friendly & Mendenhall), GBO-188 (Friendly & Tate), GBO-189
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(Friendly & Market Crossover), GBO-190 (Friendly & Westover), GBO-192 (Friendly & Radiance)

Group 13

07-1944 (Battleground & Markland), 07-0492 (Battleground & Northwood), 07-0597
(Wendover & Westover Ter.), 07-0610 (Battleground & Cornwallis), 07-0612 (Battleground &
Green Valley/Pembroke), 07-0846 (Battleground & Lawndale), 07-1012 (Battleground & Mill), 07-
1607 (Battleground & Oakcrest), GBO-023 (Lawndale & Lawndale Crossing), GBO-046
(Battleground & Edgeworth/Fisher), GBO-047 (Battleground & Hill), GBO-048 (Battleground &
Benjamin/Smith), GBO-051 (Battleground & Bessemer), GBO-058 (Edgeworth & Smith), GBO-059
(Elm & Fisher), GBO-060 (Elm & Smith), GBO-061 (Eugene & Fisher), GBO-062 (Fisher &
Greene), GBO-086 (Benjamin & Holden/Pinedale), GBO-089 (Greene & Smith), GBO-102 (Green
Valley & Pembroke/Westover), GBO-124 (Green Valley & Lendew), GBO-127 (Hill & Smith),
GBO-133 (Smith & Spring), GBO-136 (Eugene & Smith), GBO-205 (Cornwallis & Lawndale),
GBO-214 (Cone & Lawndale), GBO-284 (Battleground & Eugene), GBO-335 (Fernwood &
Lawndale), GBO-437 (Campus & Westover)

Group 14

07-0655 (Lee & Silver/Tate), 07-0656 (Glenwood & Lee), 07-0657 (Aycock & Lee), 07-0831
(Chapman/Coliseum & Lee), GBO-004 (Tate & Walker), GBO-012 (Spring Garden & Tate), GBO-
033 (Mendenhall & Spring Garden), GBO-034 (Kenilworth & Spring Garden), GBO-083 (Highland
& Spring Garden), GBO-093 (Aycock & Walker), GBO-094 (Aycock & Spring Garden), GBO-132
(Forest & Spring Garden), GBO-180 (Elam & Walker), GBO-235 (Chapman & Walker), GBO-236
(Chapman & Spring Garden), GBO-429 (Elam & Spring Garden), GBO-174 (Elm & Lewis),

Group 15

07-2026 (I-85 Bus SB Ramp/Tolar & Rehobeth Church), 07-0568 (Florida & Randleman), 07-
0646 (Florida & Freeman Mill), 07-0989 (Rehobeth Church & Vandalia), 07-1316 (Glendale &
Rehobeth Church), 07-1505 (Coliseum & Freeman Mill), 07-1887 (Freeman Mill &
Garrett/Glenwood), 07-XXX1 (Freeman Mill & Lovett), GBO-013 (Creek Ridge & Four Seasons),
GBO-095 (Aycock/Lovett & Florida), GBO-139 (Florida & Hardie), GBO-140 (Florida &
Glenwood), GBO-154 (Freeman Mill & Randleman), GBO-239 (Coliseum & Florida), GBO-475
(Four Seasons & Vandalia), 07-0189 (Norwalk & Wendover), 07-0598 (Edwardia & Wendover), 07-
0865 (Meadowood & Wendover), 07-0917 (Clifton & Wendover), 07-1870 (Tri-City & Wendover),
07-0285 (Elm-Eugene & I-40 EB Ramp), 07-0428 (I-85 Bus NB Ramp/JJ & Randleman), 07-0430
(I-40 WB Ramp & Randleman), 07-0434 (Meadowview & Randleman), 07-0588 (Elm-Eugene & I-
40 WB Ramp), 07-0589 (I-40 EB Ramp/I-85 Bus SB & Randleman), 07-1540 (Randleman &
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Terrell), 07-1633 (Corliss & Randleman), GBO-162 (Elm-Eugene & Patton), GBO-164 (Elm-

Eugene & Meadowview)
Group 16

07-1921 (Boulder & Burnet Poplar), 07-2000 (Market & Pleasant Ridge), 07-2077 (Airpark East
& Gallimore Dairy), 07-1197 (Burnt Poplar & Gallimore Dairy), 07-1429 (Burgess & Market), 07-
1439 (Sandy Ridge Rd. & US-421), 07-1491 (Market & NC-68/Thatcher), 07-1689 (Chimney Rock
& Gallimore Dairy), 07-1818 (Market & NC-68 NB Ramp), 07-1893 (Gallimore Dairy & 1-40), 07-
1775 (College & Guida), GBO-107 (Jefferson & New Garden), GBO-XX2 (Fleming Rd & Horse
Pen Creek Rd Connector), GBO-XX3 (Horse Pen Creek Rd & Horse Pen Creek Rd Connector), 07-
0702 (Battleground & New Garden), 07-0720 (Battleground & Westridge), 07-1145 (Battleground
& Brassfield), 07-1484 (Battleground & Cotswold Ave.), GBO-106 (Brassfield & New Garden), 07-
0578 (Church & Cone), 07-0984 (Church & Sixteenth), 07-1239 (Church & Golden Gate), 07-0295
(Church & Cornwallis), 07-0826 (Church & Wendover), 07-0992 (Church & Hall Towers), 07-1269
(Church & Northwood), GBO-460 (Cormwallis & Yanceyville), GBO-XX4 (Church & Tankersley)

Group 17

GBO-158 (Creek Ridge/Industrial & Elm-Eugene), GBO-159 (Elm-Eugene & Montcastle),
GBO-160 (Elm-Eugene & Vandalia), 07-1928 (Groometown & -85 NB Ramp), 07-1929
(Groometown & 1-85 SB Ramp), 07-2068 (Groomtown Rd & Rose Lake Dr), 07-1041
(Groometown & Vandalia/Wayne), 07-1069 (Alamance & High Point Rd.), 07-1185 (High Point &
Mackay), 07-1618 (Grandover/Wiley Davis & Groometown), 07-1964 (Big Tree & Guilford
College), GBO-480 (Hecht's Dr/Wendover Place & Hornaday), 07-0725 (College/Guilford College
& Market), 07-0867 (Dolley Madison/Meadowood & Market), 07-1073 (Friendway & Market),
GBO-186 (Cedar & Friendly), 07-0205 (Battleground & David Caldwell/Martinsville), 07-0609
(Battleground & Benjamin/Cone), GBO-153 (Creek Ridge & Rehobeth Church), 07-0964 (Creek
Ridge & Randleman)

0. 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
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American Society for Testing and Materials (ASTM); American National Standards Institute

(ANSI); and all local ordinances and regulations.

P. Requirements for Cables Crossing Railroads

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

Resident Engineer.

P.1. Railroad Crossings

Do not commence cable routings over or under railroad-owned facilities until notification and

coordination with Engineer and the appropriate railroad company has occurred. All affected railroad
facilities on this project are listed below and owned by the North Carolina Railroad (NCRR) or

Norfolk Southern Railway Company (NSRC). Install fiber optic communications cable as shown on

the plans.
Encroachment Near Agency | Route
) Underground Crossing and
1 | Sandy Ridge Road Market Street NSRC
Parallel
Overhead and Underground
2 | Market Street NC-68 NSRC ]
Crossing and Parallel
. Overhead Crossing
3 | Chimney Rock Road | Market Street NSRC
Overhead Crossing and
4 | Market Street Urban Loop NSRC
Parallel
. Underground Crossing
5 | Spring Garden Street | Wendover Avenue NSRC
. . . Overhead Crossing
6 | Spring Garden Street | Merritt Drive NSRC
. ) Underground Crossing
7 | Merritt Drive Patterson Avenue NCRR
. Underground Crossing
8 | Highland Avenue Lee Street NCRR
Underground Crossing
9 | Elm Street Burtner Street NSRC
) . Overhead and Underground
10 | Yanceyville Street Rankin Road NSRC

Crossing
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Encroachment Near Agency | Route
) Underground Crossing
11 | Cone Boulevard Yanceyville Street NSRC
) . Overhead Crossing
12 | Cornwallis Drive Church Street NSRC
Overhead Crossing
13 | Bessemer Avenue Church Street NSRC
. Underground Crossing
14 | Summit Avenue Murrow Boulevard NSRC
NCRR | Underground Crossing
15 | Gatewood Avenue Wendover Avenue
. NCRR Overhead Crossing
16 | Bessemer Avenue English Street
. NCRR Overhead Crossing
17 | Market Street English Street
Overhead Crossing
18 | Fernwood Road Battleground Avenue | NSRC
. Underground Crossing
19 | Cornwallis Road Battleground Avenue | NSRC
Underground Parallel
20 | Green Valley Road Battleground Avenue | NSRC
o Underground Crossing and
21 | Benjamin Boulevard | Battleground Ave NSRC
Parallel
. . Overhead Crossing
22 | Hill Street Smith Street NSRC
. Underground Crossing
23 | Florida Street Elm-Eugene Street NSRC
. Overhead Crossing
24 | Vandalia Road Pleasant Garden Road | NSRC
25 | Dudley Street Market Street NCRR | Underground Crossing
Underground Crossing
26 | Lee Street Eugene Street NSRC
Underground Crossing
27 | Market Street Cedar Street NSRC
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Encroachment Near Agency | Route
] Underground Crossing
28 | Hilltop Road Outer Loop NCRR
] Underground Crossing
29 | Spring Garden Wendover Avenue NSRC

P.2. Requirements for Insurance

In addition to any other forms of insurance or bonds required under the terms of the contract and
specifications, the Prime Contractor will be required to provide coverage conforming to the
requirements of the Federal-Aid Policy Guide outlined under 23 CFR 646A for all work to be

performed on Railroad right(s) of way by carrying insurance of the following kinds and amounts:

P2.1. Contractor’s Commercial General Liability Insurance

The Contractor shall furnish an original and one copy of the certificate of insurance and one
certified copy of the policy to the Department as evidence that, with respect to the operations he
performs on railroad right of way, he carries regular Commercial General Liability Insurance having
a combined single limit of not less than $2,000,000 per occurrence for all loss, damage, cost and
expense, including attorneys' fees, arising out of bodily injury liability and property damage liability
during the policy period. Said policy shall include explosion, collapse, and underground hazard
(XCU) coverage, shall be endorsed to name Railroad specified below as an additional insured, and

shall include a severability of interests provision.

P2.2. Railroad Protective Liability Insurance

The Contractor shall furnish to the Department an original and one duplicate of the Railroad
Protective Liability Insurance having a combined single limit of not less than $2,000,000 each
occurrence and $6,000,000 in the aggregate applying separately to each annual period. If the project
involves track over which passenger trains operate, the insurance limits required are not less than a
combined single limit of $5,000,000 each occurrence and $10,000,000 in the aggregate applying
separately to each annual period. Said policy shall provide coverage for all loss, damage or expense
arising from bodily injury and property damage liability, and physical damage to property attributed

to acts or omissions at the job site.
The standards for the Railroad Protective Liability Insurance are as follows:
a. The insurer must be rated A- or better by A.M. Best Company, Inc.

b. The policy must be written using one of the following combinations of Insurance Services
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Office (“ISO™) Railroad Protective Liability Insurance Form Numbers:

(1)
@
€))
4)

CG 00350196 and CG 2831 1093;0or
CG 00350798 and CG 28 31 07 98; or
CG 00351001; or

CG 003512 04.

¢. The named insured shall read:

North Carolina Railroad; and

Norfolk Southern Railway Company

Three Commercial Place

Norfolk, Virginia 23510-2191

Attn: D. W. Fries, Director Risk Management

d. The description of operations must appear on the Declarations, must match the project

description in this agreement, and must include the appropriate Department project and contract

identification numbers.

The Description and Designation shall read:

Installation of fiber optic cable over/under tracks in Guilford County, North Carolina, U-4711.

e. The job location must appear on the Declarations and must include the city, state, and

appropriate highway name/number.

f. The name and address of the prime contractor must appear on the Declarations.

g. The name and address of the Department must be identified on the Declarations as the

“Involved Governmental Authority or Other Contracting Party.”

h. Other endorsements/forms that will be accepted are:

(1)
)
)
(4)

Broad Form Nuclear Exclusion — Form IL 00 21
30-day Advance Notice of Non-renewal or cancellation
60- day written notice be given the Department prior to cancellation or change

Quick Reference or Index Form CL/IL 240

i. Endorsements/forms that are NOT acceptable are:
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(D) Any Pollution Exclusion Endorsement except CG 28 31
2) Any Punitive or Exemplary Damages Exclusion

3) Known injury or Damage Exclusion form CG 00 59

4) Any Common Policy Conditions form

(5) Any other endorsement/form not specifically authorized in item no. h above.

If any part of the work is sublet, similar insurance, and evidence thereof as specified above, shall
be provided by or on behalf of the subcontractor to cover its operations on Railroad’s right of way.
As an alternative, the Prime Contractor may provide insurance for the subcontractor by means of

separate and individual policies.

Prior to entry on Railroad right-of-way, the original and one duplicate copy of the Railroad
Protective Liability Insurance Policy shall be submitted by the Prime Contractor to the Department
at the address below for its review and transmittal to the Railroad. In addition, certificates of
insurance evidencing the Prime Contractor’s and any subcontractors’ Commercial General Liability
Insurance shall be issued to the Railroad and the Department at the addresses below, and one
certified copy of the Prime Contractor and any Subcontractors policy is to be forwarded to the
Department for its review and transmittal to the Railroad. All policies and certificates of insurance
shall state that the insurance coverage will not be suspended, voided, canceled, or reduced in
coverage or limits without (30) days advance written notice to Railroad and the Department. No
work will be permitted by Railroad on its right-of-way until it has reviewed and approved the

evidence of insurance required herein.

DEPARTMENT: RAILROAD:

Department of Transportation Mr. D. W. Fries, ARM

Utilities Coordination Unit Director Risk Management

c/o Mr. David Hinnant, State Railroad Agent Norfolk Southern Railway Company
1555 Mail Service Center Three Commercial Place

Raleigh, NC 27699-1555 Norfolk, Virginia 23510-2191

The insurance required herein shall not limit the obligations of Department or its Contractors

under the terms of this agreement.
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All insurance herein before specified shall be carried until the final inspection and acceptance of
the project, or that portion of the project within railroad right of way, by the Department 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 that 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, Contractor shall immediately notify the Department of
Transportation and shall 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, Contractor shall
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 and the Railroad Company as to form and amount prior to beginning

work on railroad right of way.

No separate payment will be made for any extra cost incurred on account of compliance with
these special provisions. All such cost shall be included in prices bid for other items of the work as

specified in the payment items.

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

¢/o Mr. David Hinnant, State Railroad Agent
1546 Mail Service Center

Raleigh, NC 27699-1546

P.3. Failure to Comply

In the event the Contractor violates or fails to comply with any of the requirements of these

Special Provisions:
(D The Railroad Engineer may require that the Contractor vacate Railroad property.

2) The Engineer may withhold all monies due the Contractor on monthly statements.
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Any such orders shall remain in effect until the Contractor has remedied the situation to the
satisfaction of the Railroad Engineer and the Engineer.

P.4. 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.

P.5. 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.

P.6.  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.

P.7. 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.

P.8. 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
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will not be liable for damage to such material and equipment from any cause and that the Railroad
Engineer may move or require the Contractor to move, at the Contractor’s expense, such material

and equipment.

P.9. 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.

P.10. 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.

Q. Requirements for Historic Areas

As shown in the Plans, some work will be conducted within areas determined to contain
properties with documented historic significance. If it is necessary to deviate from the Plans in these
areas, alert the Engineer to contact Project Development And Environmental Analysis Branch-
Historic Architecture Group of the North Carolina Department of Transportation for an effects
determination before proceeding.

1.4. 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:

IMODBIIZAION ...ttt ettt st et e e sabe s et e bt e sase e s bt e s nbeeenseaaneaaassaens Lump Sum
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3. SIGNAL AND MESSENGER CABLE
3.1. DESCRIPTION

Furnish and install signal cable and messenger cable (spanwire) with cable clamps, machine

bolts, eyebolts, 3-bolt clamps, eye nuts, split-bolt connectors, and all necessary hardware.
3.2. MATERIAL
A. General

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

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

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

e For 16-7 cable: white, yellow, red, green, yellow with black stripe tracer, red with black
stripe tracer, and green with black stripe tracer. Apply continuous stripe tracer on conductor

insulation with a longitudinal or spiral pattern.

Provide a ripcord to allow the cable jacket to be opened without using a cutter. Provide a cable
jacket labeled with the IMSA specification number and provide conductors constructed of stranded

copper.

C. Messenger Cable
Comply with ASTM A 475 for extra high strength grade wire strand, Class A zinc coating.

Fabricate messenger cable from seven steel wires twisted into a single concentric strand.

Provide universal grade strandvises used for extra high strength steel messenger cable. Provide
other pole line hardware constructed of hot-dipped galvanized steel. Provide machine bolts, eyebolts,
and thimbleye bolts with minimum tensile strength of 12,400 lbs. Provide galvanized nuts, washers,

and thimbleyelets.
3.3. CONSTRUCTION METHODS
A. Signal Cable

Install signal cable in continuous lengths between signal controller cabinets and signal heads.

Route signal cable to minimize the length of cable installed, and the number of cables and

29 print date: 03/03/08



U-4711 Greensboro Signal System
Intelligent Transportation Systems & Signals Unit

conductors in each run. Pull 36 inches of additional signal cable into controller cabinets.

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

per 12 inches.

Make electrical connections inside each signal head, signal controller cabinet, and termination
compartment in metal poles. Do not splice cable at any other point between signal heads and

controller cabinet.

Coil sufficient signal cable beside each vehicle signal head to accommodate head shifts during
various construction phases. For final signal head locations, coil 36 inches on each side of signal
head if signal cable comes from both directions. If signal cable terminates at the signal head, coil 36

inches of signal cable on the same side as the cable run

B. Messenger Cable

Install guy assemblies before installing messenger cable.
Use 1/4-inch messenger cable for spans supporting only cables unless otherwise specified.
Use 3/8-inch messenger cable for spans supporting signal heads.

For messenger cable crossing over railroad tracks, provide a minimum of 30 feet of vertical

clearance, unless otherwise shown on the Plans.

For permanent installation, install messenger cable in continuous lengths with no splices except
where an insulator is required. With prior approval, existing messenger for temporary installations

may be extended instead of installing new messenger cable.

Tension messenger cable to eliminate appreciable sag and to match the sag of surrounding
utilities. Otherwise, allow 3 to 4 percent sag of the span length between poles. Use crossover clamps

to maintain proper vertical and horizontal alignment of adjoining cable runs.

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

longer than the pole diameter.

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

Maintain electrical continuity at all splices.

For messenger cable for signal heads or loop lead-in cable attached to joint use poles, install a
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new grounding system that complies with Article 1720-3 for bonding messenger cable. If a pole
ground exists on the joint use pole, bond new pole grounding system to existing pole ground using
number 6 AWG minimum solid bare copper grounding wire terminated with split bolt connectors or
Burndy clamps (UCG25RS) at each end.

For messenger cable for communications cable attached to joint use poles, bond messenger cable
to existing pole ground using Burndy clamps (UCG25RS) at ends and at 1300-foot intervals. If
existing poles do not have a grounding system, install new grounding system that complies with

Article 1720-3 for bonding messenger cable.

On multiple messenger cable arrangements, connect all messenger cable ends with number 6
AWG minimum solid bare copper wire and bond with split bolt connectors or Burndy clamps

(UCG25RS) or equivalent and terminate to pole ground.
3.4. MEASUREMENT AND PAYMENT

Signal cable will be measured and paid for as actual linear feet of signal cable furnished,
installed, and accepted. Measurement will be point to point with no allowance for sag. Twenty-five

feet will be allowed for vertical segments up or down poles.

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

allowance for sag.

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

allowance for sag.

No measurement will be made of cable clamps, machine bolts, eyebolts, strandvises, 3 bolt
assemblies, eyenuts, split bolt connectors, messenger cable bonding, or pole grounding system as

these will be considered incidental to furnishing and installing messenger cable.

Payment will be made under:

SIGNAL CADIE ...ttt et st b e et n et e neehb e e b e baeasnann Linear Foot
MeSSENZET CaDIE (1/47) .ottt ettt et e ae et Linear Foot
MIS Messenger Cable (1/47) ...ttt Linear Foot
MesSENZEr Cable (3/87) ...uemiieieee ettt et Linear Foot
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4. UNDERGROUND CONDUIT
4.1. DESCRIPTION

Furnish and install conduit for underground installation with tracer wire, miscellaneous fittings,
all necessary hardware, marker tape, backfill, graded stone, paving materials, and seeding and

mulching.
42. MATERIAL

A. General

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

Comply with the Standard Specification Article 1018-2 for backfill and Articles 545-2 and 545-3
for graded stone.

B. Rigid Metallic Conduit

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

C. Polyvinyl Chloride (PVC)

Provide non-metallic conduit and duct including associated couplings, approved for above and
below ground use with or without concrete encasement in accordance with UL Standard 651A Type
EB and A Rigid PVC Conduit. Provide Schedule 40 conduit unless otherwise specified.

D. Liquid-Tight Metallic Flexible Conduit
Provide conduit that meets UL Standard 360 Liquid-Tight Flexible Steel Conduit that is

acceptable for equipment grounding in accordance with the NEC. Ensure conduit has insulated

throat and malleable iron watertight fittings.

E. High Density Polyethylene Conduit (HDPE)

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

Provide conduit that meets the following:
ASTM D 638 Tensile Strength — 3,000 psi, min; Elongation — 400 percent, min
ASTM D 1238 Melt Index — 0.4 maximum
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ASTM D 1505 Density — (0.941-0.955g/cc)

ASTM D 1693 Condition B — 20 percent failure, maximum

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

Ensure HDPE conduit is resistant to benzene, calcium chloride, ethyl alcohol, fuel oil, gasoline,
lubricating oil, potassium chloride, sodium chloride, sodium nitrate, and transformer oil, and is
protected against degradation due to oxidation and general corrosion. Furnish conduit with a

coefficient of friction of 0.09 or less in accordance with Telcordia GR-356.

Furnish factory lubricated, low friction, coilable, conduit constructed of HDPE. Furnish conduit
with nominal diameter as required. Provide conduit with smooth outer wall and ribbed inner wall.
Ensure conduit is capable of being coiled on reels in continuous lengths, transported, stored

outdoors, and subsequently uncoiled for installation without affecting its properties or performance.

Furnish conduit that is suitable for underground use in an ambient temperature range of -30 to

130 degrees F without degradation of material properties.

Dependent upon the number of conduits required, furnish conduits in black, orange, blue and

white colors. Provide conduits that are factory extruded with the appropriate colors.

Furnish conduit organizers at all points where multiple conduits enter and exit a junction box or
cabinet. Furnish conduit organizers that are appropriately sized with regards to the conduits. Provide

conduit organizers that are removable.

F. Conduit Plugs, Pull Line, and Tracer Wire

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

of the plug. Provide removable and reusable duct plugs.

Furnish mechanical sealing devices that provide a watertight barrier between conduit and cables
in conduit. Furnish mechanical sealing devices sized in accordance with conduit and with
appropriately sized holes to accommodate and seal cables. Provide removable and re-usable

mechanical sealing devices.

Furnish conduit spacers to bind the individual conduits together when installed in a common

trench. Furnish conduit spacers that are appropriately sized with regards to the conduits.

Furnish 1/2", pre-lubricated, woven polyester tape, pull line with minimum rated tensile strength

34 print date: 03/03/08



U-4711 Greensboro Signal System
Intelligent Transportation Systems & Signals Unit

0f 2,500 Ib.
Provide green insulated number 14 AWG, THW, stranded copper wire to serve as tracer wire.
Comply with Subarticle 1400-2(H) Duct and Conduit Sealer.

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

Cable” in all trenches.
4.3. CONSTRUCTION METHODS
A. General

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

Following installation of conduit where cable is not immediately installed, or conduit is for
future use (spare), seal the ends of the conduit with a duct plug. Secure a pull line to the duct plug in
such a manner that it will not interfere with installation of the duct plug and provides a watertight

seal.

Extend ends of conduit 2 to 4 inches above concrete surfaces and 4 inches above crushed stone

bases. For metallic conduit, install metallic bushings and bond conduits.

A.1. Conduit Entering Junction Boxes

Terminate conduits installed for communications cables in oversized junction boxes. Do not

install other conduits in the oversized junction box unless otherwise specified.

Terminate conduits installed for signal wiring, including loop lead-in cable, in standard size

junction boxes unless otherwise specified.

For all conduits entering junction boxes, seal spare conduits with approved duct plugs. Seal
conduits containing fiber-optic communications cable with mechanical sealing devices. Seal

conduits containing signal cable and loop lead-in wire with moldable duct seal.

A.2. Tracer Wire

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

only in cabinets and junction boxes. Label all tracer wires entering the equipment cabinet.
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A.3. Plan of Record Drawings

Upon completion of the conduit system for communications, furnish the Engineer with a plan of

record drawing detailing the horizontal and vertical locations of the conduit system.

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

proceeding.

B.1. General
Install PVC, HDPE, or rigid metallic conduit for all underground runs. Install metallic conduit at
all locations where conduits cross beneath railroad tracks. Clean existing underground conduit to be

incorporated into a new system. Bond all metallic conduit.

If more than one conduit is required between the same points, install conduit in one common

trench. Install non-detectable marker tape.

Install longitudinal runs of conduit a minimum of 1 foot from back of curb or 6 feet from edge of

pavement in the absence of curb.

Maintain a minimum trench depth of 30 inches below finished grade or 6 inches below roadway

subgrade, whichever is deeper.

Extend the ends of the conduits such that upon completion of the installation the conduits will

extend a minimum of 2 inches above concrete surfaces and 4 inches above crushed stone bases.

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

compact to 95% of original density.

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

underground conduit system is installed.

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

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

B.2. Unpaved Trenching

Install conduit in all unpaved areas. Rake smooth the top 1 1/2 inches seed with same type of

grass as surrounding area. Finish unpaved areas flush with surrounding natural ground.

B.3. Paved Trenching

On concrete surfaces, replace the entire joint of concrete unless otherwise specified. On all other

surfaces, neatly cut and replace the width of trench with like material.

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

performed immediately. Comply with Article 545-4.
C. Plowing (HDPE Conduit Only)

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

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

monitor payout reels to be sure reels are turning at a steady rate.

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

polyethylene conduit is prohibited.
D. Directional Drilling
D.1. Pre-Approvals and Minimum Depth Requirements

Obtain approval before beginning drilling operations.

At all points where HDPE conduit will traverse under roadways, driveways, sidewalks, or
Controlled Access Areas including entrance/exit ramps, maintain a minimum depth of 4 feet or 8
times the back reamer’s diameter, whichever is deeper. For an installation that runs parallel to a

controlled access area or entrance/exit ramps maintain a minimum depth of 30 inches below finished

grade. Maintain a minimum clearance of 30 inches below finished grade when crossing ditch lines.
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For the following structures, the minimum clearance requirements are:

Man-made Structure Minimum Clearance Requirement

5 horizontal & 4° vertical (clearances greater
than minimum horizontal should continue to
use the 4V:5H ratio, 1.e., 10° horizontal should
be no deeper than 8)

Bridge foundation

) ) 1’ above or below [while maintaining a
Drainage pipes less than 60” . .
minimum depth of 30” below grade]

. . 1’ above or 4’ below [while maintaining a
Drainage pipes greater than 60” . )
minimum depth of 30” below grade]

1’ above or 4’ below [while maintaining a
Box Culverts o
minimum depth of 30” below grade]

Slope protection 2’ below

Slope protection foundation footing 5° below

Guarantee the drill rig operator and digital walkover locating system operator are factory-trained
to operate the make and model of equipment provided and have a minimum of one year experience
operating the make and model of drill rig. Submit documentation of the operators' training and

experience for review at least two weeks before start of directional drilling operations.

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

spilled.

D.2. Directional Drill Operations

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

Place excavated material near the top of the working pit and dispose of properly. Backfill pits

and trenches to facilitate drilling operations immediately after drilling is completed.

Use drill head suitable for type of material being drilled and sized no more than 2 inches larger

than the outer diameter of the conduit. Direct drill to obtain proper depth and desired destination.
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Pressure grout with an approved bentonite/polymer slurry mixture to fill all voids. Do not jet alone

or wet bore with water.

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

depth, and horizontal position of the drill head at any point.

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

are as straight as practical in their final position.

The intent of these Specifications is to limit the diameter of the actual drill shaft/hole so that it is
no more than 2 inches larger than the conduit outer diameter. The 2-inch larger diameter may be

accomplished during the original bore or during the back reaming/conduit installation process.

Once installation of conduit has started, continue installation without interruption so as to
prevent conduit from becoming firmly set. Apply bentonite/polymer slurry mixture during conduit

installation.

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

replace the entire length of conduit and ensure that pull line is re-installed.

D.3. Drilling Fluids

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

consolidate excavated material and seal drill hole walls.

Transport waste drilling fluid/slurry from site and dispose of in a method that complies with

local, state and federal laws and regulations.

D.4. Conduit Splicing

With prior approval, install a junction box at locations where splicing or coupling of conduit is

necessary. Otherwise, splicing or joining of HDPE conduit is prohibited.
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E. Bore and Jack
For bore and jack areas, comply with Subarticles 1540-3 A & B except as follows:

For bore and jack areas, install metallic conduit at a minimum depth of 30 inches below finished
grade or 6 inches below roadway sub-grade, whichever is greater. Provide 3 feet clearance to conduit

from back of curb or from edge of pavement. Terminate ends of conduit into junction boxes.

Comply with the NCDOT Policies and Procedures for Accommodating Utilities on Highway
Rights-of-Way in effect on the date of advertisement.

F. Multi-Duct Installation in Outer-Duct

At locations called for jack and bore in the Plans, install multi-duct conduit system in single
outer-duct conduit that was installed during jack and bore. Simultaneously install the individual
colored conduits in the outer-duct conduit. Install the multi-duct conduits using an approved cable

pulling lubricant.

Use a dynamometer (clutch device) so as not to exceed the maximum allowable pulling tension.

Do not use a motorized vehicle to generate pulling forces.

Keep tension on the conduit(s) and the pulling line at the start of each pull. Do not release the
tension if the pulling operation is halted. Restart the pulling operation by gradually increasing the
tension until the multi-ducts are in motion. Once the multi-duct system is installed in the outer-duct,

install the duct organizers at the point where the multi-duct system enters or exits outer-duct.

Extend the ends of the multi-duct conduit such that upon complétion of the installation, the
conduits will extend a minimum of 2 inches above concrete surfaces and 4 inches above crushed

stone bases.

After installation of the multi-duct conduits, perform a mandrel test on each individual conduit to
ensure that no conduits have been damaged. Furnish a non-metallic mandrel having a diameter of
approximately 50% of the inside diameter of the conduit in which it is to be pulled through. If

damage has occurred replace the entire léngth of conduit.

G. Reuse of Existing Conduit

At certain locations, the Plans call for the use of existing communications ducts made available
to the City via agreement with Bell South and University of North Carolina — Greensboro (UNCG).
Use of this conduit must be in accord with all terms and conditions described in the agreement
between Bell South and the City of Greensboro and the agreement between UNCG and the City of
Greensboro. Copies of use agreements will be obtained from the City by the Engineer and furished
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to the Contractor upon request. Only pre-approved Bell South and UNCG Greensboro contractor
may be used to work in and to modify this conduit. These conduit locations are shown on the Plans.
Prior to commencing work on any segment of Bell South or UNCG conduit, provide Engineer with
time, dates, locations, and pre-approved contractor contact information (firm name, location, firm
contact name, firm contact address and phone number). Obtain written authorization from the
Engineer prior to commencing any work on any segment of the Bell South or UNCG duct. Until
final project acceptance, the Contractor shall indemnify and hold harmless NCDOT and the City of
Greensboro and be completely and wholly responsible for any claims due to use of the conduit and

access points as spelled out in the agreement.

Prior to use of existing conduit, the Contractor shall be responsible for verifying the usability of
the conduit for the size cable(s) called for in the Plans. For any locations where new conductors are
to be installed where existing cable is present, the Contractor shall not damage nor affect the

usability of performance of the existing cable.
44. MEASUREMENT AND PAYMENT

Tracer wire will be measured along the horizontal linear feet of tracer wire furnished, installed,
and accepted. Measurement will be along the approximate centerline of the conduit system. Payment
will be made in linear feet. No payment will be made for excess tracer wire in junction boxes and/or

cabinets.

MIS tracer wire will be measured along the horizontal linear feet of tracer wire furnished,
installed, and accepted. Measurement will be along the approximate centerline of the conduit system.
Payment will be made in linear feet. No payment will be made for excess tracer wire in junction

boxes and/or cabinets.

Unpaved trenching (qty)(size) & (qty)(size) will be measured in horizontal linear feet of
trenching for underground conduit installation of each type furnished, installed, and accepted.
Measurement will be along the approximate centerline of the conduit system. Payment will be in

linear feet. No payment will be made for restoring surface to like-original conditions.

MIS unpaved trenching (qty)(size) & (qty)(size) will be measured in horizontal linear feet of
trenching for underground conduit installation of each type furnished, installed, and accepted.
Measurement will be along the approximate centerline of the conduit system. Payment will be in

linear feet. No payment will be made for restoring surface to like-original conditions.

Paved trenching (qty)(size) & (qty)(size) will be measured in horizontal linear feet of trenching

for underground conduit installation of each type furnished, installed, and accepted. Measurement
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will be along the approximate centerline of the conduit system. Payment will be in linear feet. No

payment will be made for restoring surface to like-original conditions.

MIS paved trenching (qty)(size) & (qty)(size) will be measured in horizontal linear feet of
trenching for underground conduit installation of each type furnished, installed, and accepted.
Measurement will be along the approximate centerline of the conduit system. Payment will be in

linear feet. No payment will be made for restoring surface to like-original conditions.

Directional drill (qty)(size) & (qty)(size) will be measured in horizontal linear feet of directional
drill for underground conduit installation furnished, installed, and accepted. Measurement will be

along the approximate centerline of the conduit system. Payment will be in linear feet.

MIS directional drill (qty)(size) & (gty)(size) will be measured in horizontal linear feet of
directional drill for underground conduit installation furnished, installed, and accepted. Measurement

will be along the approximate centerline of the conduit system. Payment will be in linear feet.

Bore and jack (qty)(size) & (qty)(size) will be measured in horizontal linear feet of bore and jack
for underground conduit installation furnished, installed, and accepted. Measurement will be along
the approximate centerline of the bore from junction box to junction box. Payment will be in linear
feet.

MIS bore and jack (qty)(size) & (qty)(size) will be measured in horizontal linear feet of bore and
jack for underground conduit installation furnished, installed, and accepted. Measurement will be
along the approximate centerline of the bore from junction box to junction box. Payment will be in

linear feet

Multi-duct (qty)(size) in outer-duct (qty)(size) will be measured in horizontal linear feet of multi-
duct conduit installed and accepted. Measurement will be along the approximate centerline of the

conduit system. Payment will be in linear feet.

MIS multi-duct (qty)(size) in outer-duct (qty)(size) will be measured in horizontal linear feet of
multi-duct conduit installed and accepted. Measurement will be along the approximate centerline of

the conduit system. Payment will be in linear feet.

No measurement will be made of vertical segments, sealing devices, backfill, graded stone,
paved materials, miscellaneous fittings, pull lines, marker tape, mechanical sealing devices, duct
plugs, conduit organizers, plan of record drawings, and seeding and mulching as these will be

considered incidental to conduit installation.

Payment will be made under:
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TIACET WITE ..ottt ettt e et e bt et e st e bt e see e abe st enteeensaeeenneeenseasns Linear Foot
MIS TTACET WITE ittt ettt sttt ea st ettt e st e e et e e bt e saseeaneennenee Linear Foot
Unpaved Trenching (1)(27) HDPE Conduit .....c..cceoveeenininiiriiiiiiciieteeneesee e Linear Foot
Unpaved Trenching (2)(2”) HDPE Conduit.........ccooiiiiiiiiiiiieeeeeeeee e Linear Foot
MIS Unpaved Trenching (2)(2””) HDPE Conduit .......c.coeeiriiniriiiiciieeiee et Linear Foot
Unpaved Trenching (2)(27) PVC Conduit.......oouoeieiieieieiieeeee et Linear Foot
Paved Trenching (1)(2”7) HDPE Conduit........cccoriiiiiiiiiieeieteeeeeee e Linear Foot
MIS Paved Trenching (1)}(2”") HDPE CONduit......c.cccveeeeirieiiiviieeriiieeeiieeneeseeeineeeeveeeeeeeeanns Linear Foot
Paved Trenching (2)(2””) HDPE Conduit.........cccoiiiiiiiiiiiiaieiiieieeireiceee e e s esines Linear Foot
MIS Paved Trenching (2)(2”) HDPE Conduit..........ccocvvieeiiiiiieeiieeeeieeceeeeeeee e Linear Foot
Directional DITIL (1)(27) ceeoeeeeieeieeee ettt ettt ae e ae e easaa e saeaeeas Linear Foot
Directional DIl (2)(277) coveeeeieeeieeee ettt se ettt eae st ese e reere s Linear Foot
MIS Directional DI (2)(27) wooeveeieieereeeieeieeee et e eete et te e s eesaeeeanesasesases st s eesrneeenneeneas Linear Foot
BOre and JACK (1)(57) «euteeterteeieei ettt ettt sttt ettt neeeas Linear Foot
MIS Bore and JACK (1)(57).eeuueaeeiinieeee ettt ettt e Linear Foot
Multi-Duct (2)(2) in OUEr-DUCE (1)(57) crereerreeeoeeeseeeees e R Linear Foot
MIS Multi-Duct (2)(27) in Outer-DUuct (1)(57) ..eevereieeerieeeieeeeeeee e Linear Foot
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5. JUNCTION BOXES
5.1. DESCRIPTION

Furnish and install junction boxes (pull boxes) with covers, graded stone, grounding systems,

and all necessary hardware.
5.2. MATERIAL
A. General

Material, equipment, and hardware furnished under this section shall be pre-approved on the
Department’s QPL.
Comply with Section 545 of the Standard Specifications for graded stone.

Comply with Article 1411-2 Electrical Junction Boxes except as follows:

e Provide junction box covers with standard Traffic Signal or GDOT Fiber Optic logos,

pull slots, and stainless steel pins.
¢ Do not provide sealant compound between junction boxes and covers.

B. Standard Sized Junction Boxes

Provide standard sized junction boxes with minimum inside dimensions of 16"(1) x 10"(w) x
10"(d) that meet or exceed the Tier 15 requirements of ANSI/SCTE 77. Provide certification that
testing methods are compliant with ANSI/SCTE 77. Vertical extensions of 6" to 12" shall be

available from the junction box manufacturer.

C. Oversized Heavy-Duty Junction Boxes

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

D. Special Oversized Heavy-Duty Junction Boxes

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

5.3. CONSTRUCTION METHODS

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

junction boxes and covers.

Install junction boxes at maximum intervals of 250 feet, or where shown on the plans and at

locations where underground splicing of lead-in cable is necessary, whichever is less.

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

approved by the Engineer.

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

requirements regarding work in enclosed spaces.
5.4. MEASUREMENT AND PAYMENT

Junction box ( ' ) will be measured and paid in actual number of junction boxes of

each size and type furnished, installed, and accepted.

MIS junction box ( ) will be measured and paid in actual number of junction boxes of

each size and type furnished, installed, and accepted.

No measurement will be made of covers, graded stone, and grounding systems as these will be

considered incidental to furnishing and installing junction boxes.

No measurement will be made for the removal and disposal of existing junction boxes as these

will be considered incidental to furnishing and installing new junction boxes.

Payment will be made under:

Junction BoxX (Standard S1Ze€)..........eeieeiiiriiiiiiicieeeeee ettt Each
Junction Box (Over-Sized Heavy DUty ) ......cccooiiiiiiiiii ettt Each
MIS Junction Box (Over-Sized Heavy DULY) ......oooieiiiiiiiieieiieeceeeeeeee et Each
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Junction Box (Special OvVerSized).......ccooviiiiiiiiiniiiienieceetecne ettt

MIS Junction Box (Special OverSized)......cccooiiiiiiiiiieiee ettt
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6. WOOD POLES
6.1. DESCRIPTION
Furnish and install wood poles with grounding systems and all necessary hardware

6.2. MATERIALS

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

Comply with Subarticles 1082-3(F) Treated Timber and Lumber — Poles and 1082-4(G)

Preservative Treatment — Poles in the Standard Specifications.

Use treated wood poles meeting the requirements of Section 1082. Unless otherwise required by
the contract, use Class 3 or better wood poles that have a minimum length of 40 feet and are of a
sufficient length to maintain the minimum required clearances above the roadway, obstructions, and
affected railroad tracks. At locations where wood poles will be used for the mounting of CCTV

assemblies, us poles with minimum length resulting in installed height of 45 feet.
6.3. CONSTRUCTION METHODS

Mark final pole locations and receive approval before installing poles. Unless otherwise

specified, locate poles a minimum of 6 feet behind face of curb or 10 feet from edge of travelway.

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

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

On new Department owned poles, install a grounding system consisting of number 4 or 6 AWG
solid bare copper wire that is exothermically welded to a ground rod. Install ground wire so as to
minimize damage from vandalism and environmental exposures. Install ground wire up pole to a
point adjacent to the uppermost span. Use hot-dipped galvanized wire staples to secure ground wire

to pole. Install ground rod at base of pole.

6.4. MEASUREMENT AND PAYMENT

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

MIS Wood pole will be measured and paid as the actual number of wood poles furnished,

installed, and accepted.

No measurement will be made for installing grounding systems as these will be considered

incidental to furnishing and installing wood poles.

Payment will be made under:

Wood Pole........
MIS Wood Pole

................................................................................................................................
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7. METAL POLES
7.1.  DESCRIPTION

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

foundations.

Provide metal support systems that contain no guy assemblies, struts, or stay braces. Provide
designs of completed assemblies with hardware that equals or exceeds AASHTO Standard
Specifications for Structural Supports for Highway Signs, Luminaries and Traffic Signals 4th
Edition, 2001 (hereafter called 4th Edition AASHTO), including the latest interim specifications.
Provide assemblies with a round or near-round cross-sectional design consisting of no less than six

sides. The sides may be straight, convex, or concave.

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

provisions. These drawings are located on the Department’s website:

http://www.ncdot.org/doh/preconstruct/traffic/I1TSS/ws/disclaimer.html

The required drawings are M 1, M 2, M 3 (strain poles), M 6 (strain poles), M 7, and M 8

(standard strain poles).

Comply with Subarticle 1098-1B “General Requirements” of the Standard Specifications for
submittal requirements. Furnish shop drawings for approval. Provide triplicate copies of detailed
shop drawings for each type of structure. Ensure that shop drawings show materials specifications
for each component and identifies welds by type and size. Do not release structures for fabrication
until structural drawings have been approved. Provide an itemized bill of materials for all structural

components and associated connecting hardware on the drawings.

If plans call for Standard Metal Signal Supports, comply with Subarticle 1098-1A “General

Requirements” for QPL submittals.
7.2. MATERIALS

Fabricate monotube shafts with a uniform linear taper of 0.14 in/ft with steel that conforms to
ASTM A-595 minimum Grade A or an approved equivalent. Galvanize in accordance with
AASHTO M111.

Use the submerged arc process to continuously weld shafts for the entire length. Ground or roll
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smooth exposed welds until flush with the base metal. Ensure shafts have no circumferential welds
except at the lower end joining the shaft to the base. Provide welding that conforms to Article 1072-
20 of the Standard Specifications, except that no field welding on any part of the pole will be

permitted.

Refer to Standard Drawings for Metal Poles M2 for fabrication details. Fabricate anchor bases
from plate steel meeting the requirements of ASTM A 36M or cast steel meeting the requirements of
ASTM A 27M Grade 485-250, AASHTO M270 grade 36 or an approved equivalent. Conform to the
applicable bolt pattern and orientation specified by the design as shown on drawing M2.

Ensure hardware is galvanized steel or stainless steel.

Ensure material used in steel anchor bolts conforms to AASHTO M 314, and yield strength does
not exceed 55,000 psi. Unless otherwise required by the design, ensure each anchor bolt is 2” in
diameter and 60” in length. Provide 10” minimum thread projection at the top of the bolt, and 8
minimum at the bottom of the bolt. Galvanize each anchor bolt in accordance with AASHTO M232
or M298 from the top of the bolt to a minimum of 2” below the threads.

Provide a circular anchor bolt lock plate that will be secured to the anchor bolts at the embedded
end with 2 washers and nuts. Provide a base plate template that matches the bolt circle diameter of
the anchor bolt lock plate. Construct plates and templates from ¥4 minimum thick steel with a

minimum width of 4”. Galvanizing is not required.

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

material.

Ensure end caps for poles or mast arms are constructed of cast aluminum conforming to

Aluminum Association Alloy 356.0F.
7.3. CONSTRUCTION METHODS
A. General

Erect signal supports poles only after concrete has attained a minimum allowable compressive
strength of 3000 psi. Follow anchor nut-tightening procedures below to complete the installation of
the upright. Install metal poles, hardware, and fittings as shown on the manufacturer’s installation
drawings. Install metal poles so that when the pole is fully loaded it is within 2 degrees of vertical.
Install poles with the manufacturer’s recommended “rake.” Use threaded leveling nuts to establish

rake.
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Connect poles to grounding electrodes and the intersection grounding systems.

For holes in the poles used to accommodate cables, install grommets before wiring pole or arm.

Do not cut or split grommets.

Attach the terminal compartment cover to the pole by a sturdy chain or cable. Ensure the chain or
cable is long enough to permit the cover to hang clear of the compartment opening when the cover is
removed, and is strong enough to prevent vandals from being able to disconnect the cover from the

pole. Ensure the chain or cable will not interfere with service to the cables in the pole base.

Attach cap to pole with a sturdy chain or cable. Ensure the chain or cable is long enough to

permit the cap to hang clear of the opening when the cap is removed.

Perform repair of damaged galvanizing that complies with the Standard Specifications, Article

1076-6 “Repair of Galvanizing.”

B. Anchor Nut Tightening Procedure

Compute the required projection of the anchor bolt above the foundation top. Compute the total

projection based on the following:

Provide between 3 and 5 threads of anchor bolt projection above the top nut after tightening is
complete. Avoid any additional projection, or a normal depth socket torque wrench can not be used

on top nuts.

Include the sum of the thickness of top nut, top nut flat washer or top nut beveled washer, base

plate, leveling nut flat washer or leveling nut beveled washer, and leveling nut.

Set the maximum distance between the bottom of the leveling nut and the foundation top to one

nut height to avoid excessive bending stresses in the anchor bolt under service conditions.
Do not use lock washers.

C. Installation Procedure:

Place a leveling nut and washer on each anchor bolt and install a template on top of the leveling
nuts to verify that the nuts are level and uniformly contact the template. Use beveled washers if the
leveling nuts cannot be brought into firm contact with the template. Verify that the distance between
the bottom of the leveling nuts and the top of the concrete is no more than one nut height. Consider
how attachments and applied loads may affect the vertical nature of the metal pole after erected and
fully loaded. If necessary, induce a rake to the upright in the opposite direction of the anﬁcipated
loads during the initial erection by adjusting the leveling nuts accordingly. Failure to consider this

could result in the upright being out of the allowable vertical tolerance as specified in the Metal
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Strain Pole Construction Methods of this special provision.

Install the vertical upright on the anchor bolts, and tighten nuts in compliance with steps 3, 4, and
5 below. Do not attach cantilever arms or messenger cable to the vertical post until all of the top nuts

and leveling nuts have been properly tightened on the anchor bolts.

Install top nuts and washers. Install flat washers under the top and leveling nuts. Use beveled
washers if the nuts cannot be brought into firm contact with the base plate. Lubricate threads of the
anchor bolts, nuts, and bearing surface of the nuts and tighten to a snug-tight condition with a spud
wrench following a star pattern (using at least two increments). Snug-tight condition is defined as
20% to 30% of the verification torque (600 ft-lbs.). Ensure lubricant is beeswax, stick paraffin, or

other approved lubricant.

After the top nuts have been snug tightened, snug tighten the bottom nuts up to the base plate
using the same procedure as described above. The base-plate must be in firm contact with both the

top and bottom nuts to achieve the proper pretension in the anchor bolts.

Before further turning of the nuts, mark the reference position of the top nut in the snug-tight
condition by match marking each nut, bolt shank, and base plate. Use ink or paint that is not water-

soluble.

Turn the top nuts in increments using the star pattern (using at least two full tightening cycles) to
1/6 of a turn. Use a torque wrench to verify that at least 600 ft-1bs. is required to further tighten the
top nuts. At least 48 hours after the entire structure and any attachments are erected, use a torque
wrench again to verify that at least 600 ft-1bs. is still required to tighten the top nuts. Verify that the

leveling nuts remain in firm contact with the base plate.

Do not place non-shrink grout between the base plate and foundation. This will allow for future

inspection of leveling nuts and for adequate drainage of moisture.
7.4. MEASUREMENT AND PAYMENT

Actual number of metal strain poles without regard to height or load capacity furnished, installed

and accepted.

No measurement will be made of foundation designs prepared with metal pole designs, as these

will be considered incidental to designing signal support structures.
Payment will be made under:

IMLELAL POLE et ettt e s et e s e e e et eae s e e e e ee e e e e e et e e e e s e e e e s aanaaaasseeennnaaeaenns Each
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8. GUY ASSEMBLIES
8.1. DESCRIPTION

Furnish and install guy assemblies with all necessary hardware.
8.2. MATERIAL

Material, equipment, and hardware furnished under this section must be pre-approved on the

Department’s QPL by the date of equipment installation.
Furnish guy assemblies with anchor assemblies, guy cable, and guy cable guard.

Provide anchor assemblies with all miscellaneous hardware consisting of either expanding
anchor with rod and tripleye attachment, screw anchor with extension rod and tripleye attachment, or
expanding rock anchor with tripleye attachment. Ensure anchor assembly size is adequate for site
conditions. Provide rods constructed of hot-dipped galvanized steel sized according to the soil
bearing conditions in the area. Provide tripleye guy attachments constructed of hot-dipped
galvanized steel. Anchor assemblies with double-strand eyes may be used in lieu of those with the
tripleye feature when only one guy cable is to be attached. Ensure anchor assemblies are 7 feet

minimum in length.
For the type of anchor assembly furnished, ensure that the following:

¢ Expanding anchor - provide steel construction with a protective paint or heat shrink of 6

mil plastic to protect the metal during shipping and storage.
e Screw anchor - provide hot-dipped galvanized steel construction.
e Expanding rock anchors - provide malleable iron and rust-resisting paint construction.

Provide 3-bolt clamp fabricated from galvanized steel with minimum length of 5 3/4”. Ensure
clamp has parallel grooves (one on each side of bolt holes) for cable placement. Provide three 1/2”
diameter galvanized bolts and nuts to tighten the clamp around the messenger cable. Ensure clamp

fits 1/4” to 3/8” messenger cable.

Provide full round guy cable guards that are 8 feet in length and constructed of ultraviolet

stabilized, high impact, bright yellow, high density polyethylene.

Provide guy cables consisting of messenger cable of the same size as the largest sized messenger

cable to be guyed. Comply with Section 3 of these Project Special Provisions.
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8.3. CONSTRUCTION METHODS

A. Guy Assemblies for Signal Heads or Loop Lead-in Cable

Install guy assemblies with guy cable, guy guards, anchors, three-bolt clamps and associated
fittings. Use two-bolt attachment method where there is adequate room on the pole to comply with
the NESC. Attach guy assembly and guy cable to two separate bolts with one bolt for span and one
bolt for guy cable.

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

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

B. Guy Assemblies for Communications Cable

When installing messenger cable for supporting only communications cable, use approved one-
bolt attachment method for attaching messenger cable and guy assembly. Install mid-span guys in

accord with telecommunication standards and as approved by the Engineer.

Bond guy assembly to existing pole ground using Burndy Clamp (UCG25RS) or equivalent. If
existing poles do not have a grounding system, install new grounding system for bonding guy
assembly that complies with Article 1720-3.

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

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

installed, and accepted.

MIS guy assembly will be measured and paid as the actual number of guy assemblies furnished,

installed, and accepted.

No measurement will be made of guy cable, guy guards, anchors, clamps, or fittings as this will

be considered incidental to furnishing and installing guy assemblies.
Payment will be made under:

GUY ASSCIMDIY ..t s Each

MIS GUY ASSEINDLY ...ttt ettt s b e st e s st et e seesaenes Each
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9. RISER ASSEMBLIES
9.1.  DESCRIPTION

Furnish and install riser assemblies with clamp-on, aluminum weatherheads or heat shrink

tubing, galvanized pole attachment fittings, and all necessary hardware.

9.2. MATERIAL

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

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

Provide TycoTM (Raychem™) part number 066193-000 or equivalent heat shrink tubing for the

installation of fiber-optic or coaxial cable in new risers.

Provide Tyco™ (Raychem™) part number FOSC-ACC-CABLE-SEAL-2-NW or equivalent
heat shrink tubing retrofit kits for the installation of new fiber-optic or coaxial cable in existing riser

with existing fiber-optic or coaxial cables.
9.3. CONSTRUCTION METHODS

A. New Installations

Install risers with required weatherheads or heat shrink tubing on poles using pole attachment

fittings.
Install heat shrink tubing retrofit kits in existing risers as specified.
Use separate 1/2-inch riser with weatherhead for pedestrian pushbutton.
Use separate 1-inch riser with weatherhead for electrical service.

Use separate 2-inch riser with weatherhead for signal cables (bundied). Use separate 2-inch riser
with weatherhead for the combination of all lead-in and twisted-pair communications cable. Install

condulet on all risers for lead-in cable.

Use separate 2-inch riser with heat shrink tubing for fiber-optic communications cables and
coaxial cable. Install risers with heat shrink tubing so that cable can be installed without violating its

minimum bending radius. Install cable so it does not share a riser with any other cable.

Install heat shrink tubing in accordance with manufacturer's recommendations. Provide tubing a

minimum of 5 inches in length with a minimum of 2.5 inches extended over cables and 2.5 inches
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extended over risers after heat has been applied. Use nylon filler rods with UV protection or
equivalent, and sealing spacer clips to separate cables where multiple cables enter a riser. Ensure
sealing spacer clips have a heat activated sealing compound with the sealing compound fully
encapsulating the space between cables. Ensure heat shrink tubing provides a watertight fit around
individual cables and outer walls of risers. Do not use cut sections of cable or any other devices in
lieu of filler rods. Use aluminum tape around cables to prevent damage from sealing chemicals. Use
a heat source that will provide even heat distribution around tubing. Ensure no damage occurs to any

cables.

B. Reuse Existing Risers

At locations shown in the plans, install fiber optic cable in existing riser assemblies. If required,

replace existing weatherhead with heat shrink tubing using a method approved by the Engineer.
9.4. MEASUREMENT AND PAYMENT

" Riser with will be measured and paid as the actual number of rise<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>