STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

Roy COOPER J.R. “JOEY” HOPKINS
GOVERNOR SECRETARY
October 10, 2023
ADDENDUM 1
Division Eleven
Contract No.: DK00386
WBS: 33879.2.101
County Surry
Federal Aid No:  Federal Aid
Location: [-77 Southbound Mile Post 2.65 North of Mount Airy
Type of Work: Weigh Station Upgrade
Bid Opening: October 19, 2023
To Whom It May Concern:

Reference is made to the proposal furnished to you on this project.

The following revisions have been made to the ITS Plans.

Sheet Number Revision
ITS 12 through ITS 14 | Revised to reflect quantity change shown below
Please void the above listed Sheets in your plans and staple the revised Sheets thereto.

The following revisions have been made to the proposal.

Page Number Revision
1-86 Unit Project Special Provisions ITS
Please void the above listed Pages in your proposal and staple the Revised Pages thereto.

On the Bid Form Sheets the following pay item revisions have been made:

OLD NEW
ITEM DESCRIPTION QUANTITY QUANTITY
7300000000-E UNPAVED TRENCHING (1) 2” 3425 LF 4625 LF
7301000000-E DIRECTIONAL DRILL (2) 2” 410 LF 460 LF
GENERIC SIGNAL ITEM 3-
7990000000-E WIRE COPPER FEEDER S50LF 3135 LF
CONDUCTORS

The Contractor’s Bid must include these pay item revisions.

The electronic bidding file has been updated to reflect this revision. Please download the
Addendum File and follow the instructions for applying the addendum. Bid Express will not
accept your bid unless the addendum has been applied.

Mailing Address: Location:
NC DEPT. OF TRANSPORTATION Telephone: (336) 903-9101 NC DEPT. OF TRANSPORTATION
DIVISION ELEVEN DIVISION ELEVEN

P. 0. BOX 250 Website: www.ncdot.org 801 STATESVILLE RD
NORTH WILKESBORO, NC 28659 NORTH WILKESBORO, NC 28659



This revision is reflected on the Proposal and Plans currently on the Division 11 Letting Page.
The contract will be prepared accordingly.

If you have questions about bidding on this project or any other question concerning this project,
please contact me at (336) 903-9115 or belmore@ncdot.gov.

Sincerely,

DocuSigned by:

ED2EBOCF5B9342E ...

Bethany Elmore, PE
Division Contract Engineer

CC: Michael Poe, PE, Division Engineer
Ivan Dishman, PE, Division Construction Engineer
Brandon Whitaker, PE, Division Maintenance Engineer
Ramie Shaw, PE, Division Project Development Engineer


mailto:belmore@ncdot.gov
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1. GENERAL REQUIREMENTS

1.1. DESCRIPTION

A. General

Conform to these Project Special Provisions; tlea$|the2018 Standard Specifications for
Roads and Structurgsereinafter referred to as the “Standard Spextibas”) including the
revisions described below; and th@18 NCDOT Roadway Standard Drawir(pereinafter
referred to as the “Standard Drawings”).

In the event of a conflict between these Projeeic&p Provisions and the Standard
Specifications, these Project Special Provisiomdl gjovern.

Conform to the NC Statewide Information Technol&igndards and Policies as described at
http://it.nc.gov
B. System Description

This project consists as a minimum of furnishing arstalling the following technologies in
Surry County at the southbound 1-74 approach tdMegh Station(s) (near Mile Marker #103)
to form an Automated Commercial Vehicle ProcesSiggtem and Credential Screening System
to be operated by the Highway Patrol. The oveuadtfion and operation of the Automated
Commercial Vehicle Processing System and credestiakening system is to provide
information to the scale house and commercial Welidver as to actions required. This project
consists of installing equipment at five (5) looas throughout the project limits as listed below:

1) ADVANCE LOCATION

a) Automated Vehicle ldentification System -Transpaneiguipment - (AVI)
b) Weigh-in-Motion (WIM)

c) Overview Camera

d) Automatic License Plate Reader (ALPR)

e) Automated Tire Monitoring System (ATM)

f) Inductive Loops
g) Regulatory Signs

2) NOTIFICATION LOCATION
a) Automated Vehicle ldentification System -Transpaneiguipment - (AVI)
b) Changeable Message Signs (CMS) on support structure

¢) Inductive Loops
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3) COMPLIANCE LOCATION
a) Inductive Loops (main line)

b) Inductive Loops (ramp)

5) SCALE HOUSE LOCATION
a) Static Scales (Existing)

b) Centralized Equipment

The individual systems as listed above and thgpsttive components, monitors,
electronics, wiring including support structuredl varm an Automated Commercial Vehicle
Processing System and Credential Screening Systée dperated by the Highway Patrol.

1.2. Required System Operations

Provide a fully operational Automated Commerciah\ée Processing System and
Credential Screening System. Credential screenilhdpe based on hierarchy requirements as
shown below:

a) 1% Tier Priority: Weigh in Motion, Tire Anomaly Sysh

b) 2" Tier Priority: In Cab-Device/Geo-Fencing systeatad Data provided by these
systems will be their approved NCSHP screening dathvehicle file ID
information. (Any future reference to an In-Cab device shall imfy either a
Transponder System and/or Geo-Fencing Type Systewhere applicable).

c) 3 Tier Priority: Automated License Plate Reader

The required operations of this system are basqut@cessing criteria established for the
WIM, ATM, AVI systems (Transponder/Geo-Fencing syss with criteria established in their
NCSHP approved screening data and vehicle filenfbrmation), ALPR & Overview Camera
information, while the vehicles are traveling oe thainline of the Interstate. The CMS will
direct the commercial vehicles in compliance basethe Tier Priorities listed above to bypass
the weigh station, thus ensuring greater efficienéor both the commercial vehicles and the
weigh station. Vehicles not meeting the establishied Priority criteria, or selected for a
random pull-in, will be notified by the CMS to entee weigh station for further processing.
The Automated Commercial Vehicle Processing SystedhCredential Screening System will
be responsible for making the sort decision.

The system shall ensure that all Commercial Vehithat are equipped with an In-Cab
device receive a Sort Decision and the Vehicleselrd/information from the Credential
Screening System. The Sort Decision will alsoispldyed on the CMS. Additionally, each
Roadside Transponder System and/or Geo-Fencing Tyggystemis required to send back to
the Credential Screening System'’s “Confirmationabate”, a confirmation record consisting of
the information received from the Credential Scnegisystem and the sort decision.
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Data obtained from the ALPR identification systeiiti e used as a"8tier data source in
instances where 1) the AVI Systems (Transpondere&-Bencing System) does not supply their
NCSHP approved screening data and vehicle fileafdrmation and/or 2) for those vehicles not
participating in a Transponder/Geo Fencing typeesys

A. Processing of Commercial Vehicles
The following scenario describes how commerciaisleb will be processed:

1) All trucks approaching the weigh station will beedited into the right lane of I-74 by
means of static signing located prior to the Adeabacation.

As a truck passes the Advance Location, the equipmehe right-most lane will collect
vehicle Weight in Motion (WIM) data consisting ofla weight and spacing, gross
vehicle weight, vehicle speed, classification, e&hlength and Automatic Tire
Monitoring (ATM) data. Vehicles equipped with anCab Transponder or Geo-Fencing
type system will push their data (NCSHP approvedestng data and vehicle file ID
information) for their Vehicles to the Automatedr@mercial Vehicle Processing System
and Credential Screening System.

Additionally, an Automated License Plate ReaderRRl) camera/system will take a
photo of the vehicles license plate for charaaeognition for comparison to the
database records along with an overview CCTV carmaacaptures images of each
truck as they travel past the location. Imagedefuehicles are transmitted to the Scale
House Server and become part of the Vehicle ID Rett@t will be comprised of the
WIM data, ATM data, Transponder/Geo-Fencing dathAiPR. All Vehicle ID
data/record will be forwarded to the Scale House&dor processing.

2) At the Classification Station embedded loop senpawside tracking information related
to the vehicle with regards to vehicle speed, diaation, and vehicle length.

3) At the Notification Location, all commercial vehad are directed by the CMS as to
either Enter or Bypass the Weigh Station basedheter Priority data established
above. Commercial vehicles not equipped with ll-Oavice will be directed by the
CMS to either Enter or Bypass the Weigh Statiorfdather processing based on
evaluated results obtained from the WIM, ATM anthd@ceived (credential & Safety)
from the ALPR. Commercial Vehicles equipped withla-Cab Device that has been
pre-cleared by the sort system (based on weigatptessures and other criteria listed
above) are allowed to bypass the weigh statiorh.vélicles are subject to a random pull
in requirement.

4) The scale house operator uses the informationraatdrom the Advance Location to
identify why a truck was required to report to #tation (i.e. credentials check, weight
check, tire anomaly, or random pull-in) and proesgse truck accordingly.
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1.3. MATERIAL
A. Qualified Products

Furnish new equipment, materials, and hardwaresardéherwise required. Inscribe
manufacturer’s name, model number, serial numimer aay additional information needed for
proper identification on each piece of equipmentdaadl in a case or housing.

Furnish factory assembled cables without adapteisss otherwise approved by the
Engineer, for all cables required to interconnegt f@eld or central equipment.

Ensure all Contractors-furnished equipment, inelggpieces and components of equipment,
hardware, firmware, software, middleware, integ@hponents, and subroutines which perform
any date or time recognition function, calculationsequencing will support a four-digit year
format for a period of at least 50 years and wiport user-definable parameters for setting the
start and end dates for daylight savings time.

Certain equipment listed in these Project Spea@aViBions must be pre-approved on the
Department’s ITS & Signals Qualified Products I(QPL) by the date of installation.
Equipment, material, and hardware not pre-appreveeh required will not be allowed for use
on the project.

The QPL is available on the Department’s websithafollowing address:
https://connect.ncdot.gov/resources/safety/Pag8sAiid-Signals-Qualified-Products.aspx

B. Warranties

Unless otherwise required herein, provide manufactiwarranties on Contractors-
furnished equipment for material and workmanshgi #re customarily issued by the equipment
manufacturer and that are at least 3 years inheingin the successful completion of the 30-day
observation period. Include unconditional coverfgeall parts and labor necessary or
incidental to repair of defective equipment or wodnship and malfunctions that arise during
warranty period.

For light emitting diode (LED) signal modules, pia& a written warranty against defects in
materials and workmanship for a period of 60 moafiter installation of the modules. During
the warranty period, the manufacturer must proveggacement modules within 45 days of
receipt of modules that have failed at no cosh&oRepartment.

Upon successful completion of the 30-day obsermgtieriod, transfer manufacturer’'s
warranties with proper validation by the manufaetuo the Department or its designated
maintaining agency.

C. Firmware and Licensing Upgrades

Provide the Department with backups of the Systesaside operations software and
operating system, application programs, data &fesany other element necessary to restore any
of the roadside operations controller servers aokstations to normal operation after repair or
replacement. Provide this material on compact diséther approved media. Include instructions
for restoring the software and data.
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Provide three (3) copies of all software package€D-ROM.

Ensure software performance upgrades that occurgltire contract period up through final
acceptance of the project are available to the iegat at no additional cost.

Software upgrades that are developed to correctpg characteristics shall be available to
the Department at no additional cost until the ety period expires.

Provide licensed copies of all software/firmware¢hte Department for any programmable
devices furnished by the Contractor and instaltetthis project for which licensed software has
not already been provided by the Department. TheBment shall have the right to install any
software/firmware for maintenance and support bhaidware provided under this contract.
Provide software/firmware for maintenance and suppiothe system including support
software, utility software, roadside equipmentwafie, and Camera systems, and all other
programmable devices provided by the Contractor.

D. Plan of Record Documentation

Comply with all requirements of Article 1098-1(F)tbhe Standard Specifications for
providing plan of record documentation for all warformed under this Project.

1.4. CONSTRUCTION METHODS

A. General

Unless otherwise stated in these Project Speamiigtons, perform work that meets the
requirements of th8tandard Specificatiorsnd these Project Special Provisions. In the event
a conflict between these Project Special ProvissorstheStandard Specificationshese Project
Special Provisions shall govern.

Locate all underground utilities before beginnimgidg, digging, and trenching operations.

Immediately cease work and notify the Engineeraffected owners if damage to existing
utilities, cables, or equipment occurs. Make alluieed repairs and replacements at no additional
cost to the Department.

B. Regulations and Codes

Furnish material and workmanship conforming toNtagional Electric CodéNEC),
National Electric Safety Cod®&ESC), Underwriters Laboratories (UL), or othetihg agencies
approved by the North Carolina Department of Insoea and all local safety codes in effect on
the date of advertisement. Comply with Article 4aPter 87 of th&lorth Carolina General
StatuteqLicensing of Electrical Contractors). Comply wittke Plans, all previously referenced
specifications, and all applicable local ordinanaed regulations before and during all stages of
the electrical work.

When required by the local ordinances and govertmhagencies, upon completion of the
work, have all systems inspected and approved itmgroy the authorized governmental
electrical inspector for the area. Furnish writtentification of the authorized inspector’'s
approval to the Engineer. Inspection by the autleorigovernmental electrical inspector does not
eliminate nor take the place of the inspectionthieyEngineer. Upon the Engineer’s receipt of
written certification and the Contractor’s writtegquest for a final inspection of the installations
the Engineer will perform a final inspection.
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Where required, conform to ITE, AASHTO, and ASTMrsdards in effect on the date of
advertisement.

C. Maintenance and Repair of Material

Furnish the Engineer with the name, office teleghoamber, cellular (mobile) telephone
number, and pager number of the supervisory emplage will be responsible for maintenance
and repair of equipment during all hours.

Maintain and repair all Contractor-furnished anstaled communications related equipment
within the project construction limits until compien of the Observation Period and receipt of
written notification of final acceptance of the jaa. This requirement for maintaining and
repairing said equipment shall remain in effedhi@ event of severe weather (see NOAA
National Severe Storms Laboratory website http:#nwgsl.noaa.gov/primer/) or a natural
disaster, including but not limited to floods, vantveather, lightning, damaging winds, halil,
tornado, tropical storm or hurricane.

Remove and replace all equipment that fails. TheaDtenent will furnish the Contractor
replacement equipment for Department-furnishedpgant that fails.

D. Wire and Cable

For installation in a conduit system, lubricateleadnd wires before installing in conduit.
Use lubricant that will not physically or chemigalarm cable jacket, wire insulation, and
conduit.

Only splice lead-in cables in junction boxes udindg’-approved, underground splice
connectors using gel-filled splice connectors iocadance with Standard Drawing 1725.01.
Splice all other electrical wire and cable inside@ipment cabinets, and cabinet base
extenders/adapters at nickel-plated brass, recessed, barrier-type terminal blocks or using
gel-filled splice connectors. Unless specificallpaed, connect no more than two conductors to
the same terminal screw. Do not splice any elsdtwire or cable other than lead-in cables in
junction boxes.

Maintain color-coding of wires through splices.
Protect ends of wire and cable from water and mast

Place permanent labels on all wires and cableke#olg identify each one. Use an indelible
black ink marker or approved labeling devices tdevon the permanent labels when required.

Install all wire and cable with necessary hardwacduding, but not limited to shoulder
eyebolts, washers, nuts, thimbleyelets, threedlaihps, J-hooks, split bolt connectors,
grounding clamps, and lashing material.

E. Inductive Loop Tests and Grounding

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

website. The form is located on the Department’ssite at:

https://connect.ncdot.qov/resources/safety/Pagsdiid-Signals.aspx

Provide a length of marker tape 6 to 12 inchesvbélioished grade directly over grounding
electrodes and conductors.
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F. Electrical Bonding

Using an approved termination means, connect a au AWG minimum 19-strand
copper conductor (Type THWN) with green insulatiorserve as an equipment grounding
conductor to metal poles and other metallic comptsehich are not otherwise bonded,
through means approved by the Engineer.

1.5. MEASUREMENT AND PAYMENT

There will be no direct payment for work coveredhis section. Payment at the contract unit
prices for the various items in the contract wélfoll compensation for all work covered by this
section. Include the incidental costs for furnighamd/or installing materials and equipment
expressly required under the contract for successfupletion of the contract, but whose
measurement and payment is not specifically stateiér any of the contract pay items, into the
unit cost(s) for the various items in the contract.

2. BASE MOUNTED EQUIPMENT CABINET

2.1. DESCRIPTION

Furnish and install Type 332 base mounted equipnoabinets and all
necessary hardware. Conform to CALTRANS TrafficrtalgControl Equipment
Specifications except as required herein. Furnigih TRANS Model 332 base
mounted equipment cabinet.

Furnish all foundation mounting hardware, one Qofdumber 2 cabinet key,
surge protection, lighting fixtures, grounding &yss, thermostatically controlled
exhaust fan, and all necessary hardware.

The Base Mounted Equipment Cabinet will serve ascampment cabinet to
house various system components located througheudroject limits. Any
reference to Roadside Equipment Cabinets will intbs/use of a Base Mounted
Equipment Cabinet as described herein.

2.2. MATERIAL

Material, equipment, and hardware furnished unlgierdection shall be pre-approved on the
Department's QPL.

Provide moisture resistant coating on all circodius.

Provide a power line surge protector that is a $tame device that will allow connection of
the radio frequency interference filter betweengtages of the device. Ensure that the maximum
continuous current is at least I0A at 120V. Enghed the device can withstand a minimum of 20
peak surge current occurrences at 20,000A for 20 &xcrosecond waveform. Provide a
maximum clamp voltage of 280V at 20,000A with a moahseries inductance of 200ph. Ensure
that the voltage does not exceed 280V.
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A. Type 332 Cabinet Electrical Requirements

Furnish two setef non-fading cabinet wiring diagrams aaschematics in @aper
envelopeor container anglaced inthe cabinet drawer.

Providesurgesuppresion in the cabinet for eagype ofcabinet device. Provide surge
protection forthe ful capacity of the cabinet.

All AC+ power is subjectto radio frequency signauppression.

Install aUL listed industrial, heavyduty type power outlestrip with a maximum
ratingof 15 Al 125VAC, 60 Hz. Provide astrip that hasa minimum of 3 grounded
outlets. Ensurethe power outlet strip is mountedsecurely;provide strain relief if
necessary.

Provide aerminal mounted loogurge suppresseatevicefor eachset ofloop terminals
in the cabinet.For a 10x700 microsecond waveform, ensure that thecdesanwithstand
a minimum of 25 peakurgecurrent occurrencesat 100A, in both differential and common
modes. Ensurethat the maximum breakovewoltageis 170V and the mamum on-state
clampingvoltage is30V. Provide amaximum response time of less thamanoseconds.
Ensurethat offstate leakageurrent is less thatO pA. Provide a nominal capacitance less
than 220pffor both differential andcommonmodes

Provide surgesuppressioron eachcommunications linentering orleaving a cabinet.
Ensure that the communications surge suppressewithstand at least 80 occurrences
an 8x20 microsecondave format 2000A and a 10x700 microsecondaveform at 400A.
Ensurethat the maximum clampingoltageis suitedto the proteted equipment.Provide a
maximum response time less thamadnosecond. Provide a nomirmapacitance less than
1500pf and aeriegesistance less than b

Provide conductors foisurgeprotection wiring that are dfufficient size(ampacity) to
withstand maximum overcurrent which could occur before protective idewhreshiis
areattainedand current flow is interrupted.

Furnisha LED fixture in the rear across the top of theimabandanotherLED fixture
in the front acrossthe top of the cabinet at a minimunEnsurethat thefixtures provide
sufficient light to illuminate all terminals labels switches and devices in the cabinet.
Convenientlylocatethe fixtures soas notto interferewith a technician'sbility to perform
work on any devices oterminalsin the cabinet. Provida protective diffuser tocover
exposed bulbs.Furnishall bulbs with the cabinet. Provide doorswitch actuatiorfor the
fixtures.

Furnisha quad power outlet (four 15 amp sockets) for ysediwork equipment.

Furnish power allocationsfor network equipment. Totapower madeavailableto
network andelephonecompany equipmemtot toexceed?0amps at 15VAC.
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B. Type 332 Cabinet Physical Requirements

Provide asurgeprotection panel with loop protection devices taldws sufficient free
spacefor wire connection/disconnection asdrgeprotection device replacement.

Provide permanent labels that indicate the slotth@agbins connected to each terminal.
Label andorientterminalssothat each pair of inpuis next to each otherEnsurethat a
Number 4 AWGQgreen wire connects treirgeprotection panel assembly ground bus to
the main cabinet equipmegitound.

Provide a minimum 14 x 16 inch pull out, hinged &helf located immediately below
controller mounting section of the cabinet. HEmelf must extend fully tallow the table
surfaceto retract outside the cabinet approximately evéh the bottom of the controller.
Ensure theshelfhas astorage bin interior which is a minimum of 1 inckeg and
approximately the same dimensions asdihdf. Provide an access to the storage asea
lifting the hingedtop of the shelf. Fabricate thehdf and slide from aluminum or stainless
steel and ensure the assembly can support theottengplus 15 pounds of additional
weight. Ensure shelf has a locking mechanisraeture iin the fully extendedposition
and does not inhibit the removal of the controlidren fully extended. Providelacking
mechanism that is easily released whenstiafis to be returned to its non-use position
directly under the controller.

2.3. CONSTRUCTION METHODS

Install base mounted equipment cabinets and aflssacy hardware as required to provide a
fully operational System.

Ensure space in equipment cabinet allows for alesy components and network equipment.

2.4. MEASUREMENT AND PAYMENT

Base mounted equipment cabingt be measured and paid as the actual numbbasé
mounted equipment cabinets furnished, installedsacgpted.

No measurement will be made for cabling, connectmbinet attachment assemblies, conduit,
condulets, grounding equipment, surge protectorang other equipment or labor required to
install the equipment cabinet and integrate it i localized system components as these will
be considered incidental to furnishing and instgllihe base mounted equipment cabinet.
Payment will be made under:

Pay Item Pay Unit
Base Mounted Equipment Cabinet ... .Each

13 of 8€



WBS:33879.2.101 Surry County

3. MODIFY ELECTRICAL SERVICE

3.1. Description

Modify existing electrical service equipment as whoin the Plans. Comply with the
National Electrical Code (NEC), the National Eleml Safety Code (NESC), th&tandard
Specifications the Project Special Provisions, and all localimadces. All work involving
electrical service shall be coordinated with thprapriate utility company and the Engineer.

Obtain the maximum available ground fault curreatrf the utility company. Print this
information on a durable label and adhere to tlas deont of the disconnect.

3.2. Materials

A. Modify Electrical Service

Modify existing meter base/disconnect combinatiangds at locations shown in the Plans.
Provide meter base/disconnect combination panes hlave a minimum 125A main
service disconnect and a minimum of four (8) adddl spaces. Furnish a single pole 15A
circuit breaker each with a minimum of 10,000 RM&nmetrical amperes short circuit
current rating in a lockable NEMA 3R enclosure. @es meter base/disconnect
combination panel is listed as meeting UL Standakd67 and marked as being suitable
for use as service equipment. Ensure circuit brsakee listed as meeting UL-489. Place
barriers so that no uninsulated, ungrounded sebusbar or service terminal is exposed to
inadvertent contact by persons or maintenance ewnp while servicing load
terminations. Fabricate enclosure from galvanizezblsand electrostatically apply dry
powder paint finish, light gray in color, to yiel minimum thickness of 2.4 mils. All
exterior surfaces must be powder coated steel.id®&ayound bus and neutral bus with a
minimum of four terminals and a minimum wire capyaaiange of number 14 through
number 2/0 AWG.

Furnish 6” x 6” x 8 wood pedestals for electrisarvice equipment as shown in the Plans.

Furnish NEMA Type 3R meter base rated 100A mininfanoverhead service and 200A
minimum for underground service that meets theirements of the local utility. Provide
meter base with ampere rating of meter socketsdbasesockets being wired with
insulated wire rated at least 167°F. With eackemease, provide a blank meter socket
cover made from UV stabilized polycarbonate or inatal that is either clear or gray in
color to prevent access to interior of meter bad# meter is installed by the local power
company.

Furnish 4 terminal, 600 volt, single phase, 3-wineter bases that comply with the
following:

= Line, Load, and Neutral Terminals accept 2/0 AWGd asmaller
Copper/Aluminum wire,

= With or without horn bypass,
= Made of galvanized steel,
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= Listed as meeting UL Standard US-414,
= QOverhead or underground service entrance specified.

Furnish 1.5” watertight hub (i.e., meter socket )nidy threaded rigid conduit with meter
base. Furnish and install 1.5” riser assemblieh wtatherheads and clamp-on galvanized
pole attachment fittings and all necessary hardfareverhead service.

At the main service disconnect, furnish and instdllapproved lightning arrestors that
meet the following requirements:

m Type Of deSIgN c.uuiviiiiiiiiic e e Silicon Oxide Varistor

B VORAGE i 120/240 Single Phase, 3 wire
= Maximum CUMent .......ccooevvviieieii e 100,000 amps

= Maximum energy.......cccceeeeevineeeeinnneeemmnmnn .. 3,000 jOUles per pole

= Maximum number of Surges..........cccceeeeeen Unlimited

= Response time one milliamp test............... 5.nanoseconds

= Response time to clamp 10,000 amps........ 0.nahoseconds

= Response time to clamp 50,000 amps........ 5.nahoseconds

= Leak current at double the rated voltage ... Nane
B Ground WIre. ... ieeeiiieeeie e Separate

B. 1 KVA Single Phase Step-up/Step-Down Transformer

As shown in the Plans, furnish and install a dowdeind, dry type general purpose
transformer to isolate the line side voltages ftbmload side voltages to effectively step
up a 120V circuit to 480V and step down 480V tovaie a 120V circuit to the WIM
system. Provide the transformer with the followspgecifications:

* 1 KVA power rating

* Electrostatic shielding between primary and secgndéndings.

» Epoxy-silica encapsulated core and coil.

» Copper windings and copper lead wire terminations.

* Multiple front and bottom knockout for the condeititry/exit.

* Ground studs for conduit bonding.
Provide the transformers in a NEMA 3R enclosurg¢asle for mounting to a 6” x 6” wood
pedestal.

C. Transformer/Equipment Cabinet Disconnect

Use two 2-pole circuit breakers with an interrugtoapacity of at least 14,000 amps that
are appropriately rated for the WIM system and CGMfd circuits. Install the disconnect in
a NEMA 3R enclosure. The enclosure should be priaretpainted with a premium grade
exterior paint before installation to increase osion resistance. Install an equipment
ground bar and provide a lock in accordance wittichr 1400-8 of the Standard
Specifications.
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D.

3.3.

6" X 6” X 8 Treated Wood Pedestals

Furnish 6”"x6”x8’ treated wood pedestals for mougteiectrical service equipment as
shown in the Plans. Furnish treated wood polesdbaiply with the requirements in the
Standard Specs.

* Meets ASTM B-3 and B-8 or B-787 standards.

3-Wire Copper Feeder Conductors

Furnish 3-wire stranded #8 AWG copper service feedaductors with THWN rating for
supplying power to the meter base/disconnectsvi®aconductors with black, white and
green insulation that are intended for power ctecat 600 Volts or less and comply with
the following:

= Listed as meeting UL Standard UL-83,
= Meets ASTM B-3 and B-8 or B-787 standards.

Grounding System

Furnish 5/8"x10’ copper clad steel grounding eledés (ground rods), #4 AWG solid bare

copper conductors, and irreversible mechanical gsifior grounding system installations.

Comply with the NECStandard Specificationshese Project Special Provisions, and the
Plans.

Construction Methods

All work involving electrical service shall be calnated with the appropriate electric
utility company. Coordinate with the utility compa to ascertain the feasibility of
installing electrical service at each location bef@erforming any work. Obtain all
required local permits before beginning work.

Permanently label cables at all access points usphan tags labeled with permanent ink.
Ensure each cable has a unique identifier. Lad#esammediately upon installation. Use
component name and labeling scheme approved lirtgmeer.

Direct bury pedestals that support combination pana minimum embedment depth of 24
inches below grade.

Modify Electrical Service

Install meter base/disconnect combination paneth Wghtning arrestors as called for in

the Plans. Route the feeder conductors from themimse/disconnect to the equipment
cabinets in conduit. Provide rigid galvanized aaihdor above ground and either PVC or
HDPE for below ground depending on the installatiegthod required by the plans. Install
wood pedestals in compliance with all requiremesitsSection1720-3 of the Standard

Specifications.

16 of 8€



WBS:33879.2.101 Surry County

B. 1KVA Single Phase Step-up/Step-down Transformer

As shown in the Plans, furnish and install a sifgilase general-purpose step-down
transformer in a NEMA 3R enclosure. Route the catwhg from the transformer
secondary to the equipment cabinet disconnectuwnamaduit. Bond the equipment cabinet
disconnect in accordance with the NEC. Providenalinting hardware and other parts and
labor necessary to successfully install the transéo.

C. Transformer/Equipment Cabinet Disconnect

Install a transformer disconnect as called fohmPlans. Route the conductors from the
transformer disconnect to the transformer cabmegid galvanized steel conduit. Bond
the transformer disconnect in accordance with tBE€NEnsure that the grounding system
complies with the Electrical Service grounding riegments of these Project Special
Provisions.

D. 67X 6" X8 Treated Wood Pedestals
Install 6” x 6” x 8’ treated wood pedestals a minm of 3 feet below grade.

E. 3-Wire Copper Feeder Conductors

At locations shown in the Plans, install 3-wire TNVEtranded copper feeder conductors to
supply 120 VAC. Size the conductors in accordawtl the NEC. Comply with the
Standard Specificatiorand Standard Drawings and all applicable eledtcodes.

F. Grounding System

Install ground rods as indicated in the Plans. néahthe #4 AWG grounding conductor to
ground rods using an irreversible mechanical cnmggarocess. Test the system to ensure a
ground resistance of 20-ohms or less is achiev&tive additional ground rods as
necessary or as directed by the Engineer to aclirevproper ground resistance.

Submit to the Engineer a completed Inductive Loos&unding Test Form available on
the Department’s website at:

https://connect.ncdot.qgov/resources/safety/Pag8séiid-Signals.aspx

3.4. Measurement and Payment

Modify Electrical Servicewill be measured and paid as the actual numberooiptete and
functional meter base/disconnect combination paeelice locations furnished, installed and
accepted. Breakers, lightning arrestors, steeflingnand clamps, exposed vertical conduit runs
to the cabinet, and any remaining hardware, fitjrand conduit bodies to connect the electrical
service to the cabinet will be considered incidettaneter base/disconnect combination panels.
All other required feeder conductors will be payd $eparately.

1 KVA Single Phase Step-up/Step-down Transfowrlebe measured and paid as the actual
number of complete and functional 1 KVA transformirnished, installed and accepted.
Enclosures, mounting hardware, and any remainindweae, fittings and conduit bodies to
connect the transformer will be considered incidetat the 1 KVA Single Phase Transformer.
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Transformer/Equipment Cabinet Disconn&gll be measured and paid as the actual number of
complete and functional transformer disconnectsiéined, installed and accepted. Breakers,
exposed vertical conduit runs to the cabinet arydramaining hardware and conduit to connect

the equipment cabinet disconnect to the cabinétb@ilconsidered incidental to the Transformer

Disconnect.

No measurement will be made of 6” x 6” x 8 wooddpstals as these will be incidental to
furnishing and installing the Meter base/Disconnexdmbination panel and 1KVA
Transformer/Transformer Disconnect.

3-Wire copper feeder conductonsll be measured and paid as the actual linear 6é&-wire
THWN stranded copper feeder conductors furnishestailed and accepted. Payment is for all
three conductors. Measurement will be for the ddii@ar footage of combined conductors after
all terminations are complete. No separate paymdhbe made for each individual conductor.
No separate payment will be made for different vaizes. No payment will be made for
excess wire in the cabinets.

5/8” X 10’ grounding electrodéground rod) will be measured and paid as theahctumber of
5/8” copper clad steel ground rods furnished, llesteand accepted. No separate payment will
be made for irreversible mechanical crimps as tha&y be considered incidental to the
installation of the ground rod.

#4 solid bare grounding conductavill be measured and paid as the actual linear déet4
AWG solid bare copper grounding conductor furnishiedtalled and accepted. Measurement
will be along the approximate centerline from tlasé of the electrical service disconnect to the
last grounding electrode.

Payment will be made under:

Pay Item Pay Unit
MOdify EIECHICAl SEIVICE......cceeuiiiiiii e e Each

1 KVA Single Phase Step-up/Step-down Transformer.........cccooovvviiiiiiiinieiiiineeeens Bac
Transformer/Equipment Cabinet DISCONNECT ......cccoiviviiiiiiiiiiiii e, Each
3-Wire Copper Feeder CONAUCTOIS .......c.uuiiieiuieieeiiie et e e Linear
Foot

5/8” X 10" Grounding EIECtrode...........ooiuceemm i Each
#4 Solid Bare Grounding CONAUCTON ..........ueeaereiiiiie e Linear
Feet

4. WEIGH IN MOTION SYSTEM

4.1. DESCRIPTION

The following is a Performance Based Specificatiburnish and install a Weigh in Motion
System (WIM) on the mainline, consisting of in rahsors and roadside electronics. Ensure
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the WIMs data is transmitted from the roadside dlatr to the scale house server to be utilized
in the Credential Screening Processes.

As part of the Credential Screening System Requrgsthe data obtained from the WIM
system shall be packaged and made available @oalimercial Vehicle Supplier’'s which host
an In-Cab Device. The weight data will be made pavehicle record that will include date,
time and vehicle speed, and other information sipicsupplied with a WIM system.

4.2. Materials

Ensure the piezoelectric quartz sensors shall ore®tceed the performance criteria of Type
I WIM Systems, ASTM E 1318-09 Standard Specificatfor Highway WIM Systems with
User Requirements and Test Methods.

Furnish piezoelectric quartz sensors that havenaorapensated temperature coefficient of
sensitivity of no more than +/-0.02%/°C.

The piezoelectric quartz sensors shall automayieadtl accurately weigh, with the tolerances
set forth herein, each axle of a multi-axle vehae calculate the gross weight of the vehicle by
summing the individual axle weights. Each vehi@deihg a gross weight of 39,000 pounds or
more shall be checked for compliance with the Briigrmula Weights (23 U.S.C. 127, 23 CRF
658) as defined by the Federal Highway AdminisbratiThe piezoelectric quartz sensors shall
perform these measurements and calculations wieleehicle passes over the piezoelectric
guartz sensors but not to exceed 5 seconds.

The gross and individual axle weights of each Jelsball be accurately established to
within the error limits listed in Table 1. Theseagrlimits shall be maintained within a
confidence level of two standard deviations (9566)a minimum sample of 100 vehicles. The
sample shall consist of a variety of multiple-atxlecks passing over the sensors at speeds
ranging from a minimum of 10 mph to a maximum o0 19ph. Tank trucks, livestock, car
haulers and those vehicles whose suspension ceaséics are determined to affect the scale
performance shall not be included in the sampleshatl trucks whose speed varies by 10% or
more.

Table 1 - Piezoelectric Quartz Sensors Accuracy

PARAMETER TOLERANCE
Single Axle Weight *+ 15% of actual weight
Axle Group (2 or more) Weight + 10% of actual weigh
Gross Weight * 6% of actual weight
Axle Spacing * 6 inches
Vehicle Speed + 1 mph
Temperature Coefficient of Sensitivity -.02% pege C
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The actual weight is defined as the vehicle weggtablished by static weighing on a multi-
platform truck scale properly operating within tygpropriate tolerance as established for a Class
lIIL device as defined by the National InstituteStendards and Technology Handbook 44. The
piezoelectric quartz sensors shall operate ovandrient temperature range of -40 to +134
degrees F with 10 to 100% humidity.

Supply a list of at least five installations wheiezoelectric quartz sensors have been
installed in similar environmental conditions witile same or higher traffic volume and speeds
for a minimum of five years. Also, supply clientsintact information for the five installations.

The piezoelectric quartz sensors shall perfornfahewing functions:

* Operate at vehicle speeds between 10 and 100 mph.

» Determine the compliance of each vehicle basedngiesaxle weight, axle group
weight, and GVW.

* For each vehicle in excess of 39,000 pounds GV\Wérdene the compliance of the
on-sensor vehicle with the Bridge Formula.

» Store data (including images) by truck classifmatbroken down by day, month, and
calendar year.

* The piezoelectric quartz sensor classifier/corgradhall be capable of downloading
all data stored on its internal or external storageéce.

» The piezoelectric quartz sensor classifier/corgradhall be capable of receiving
executable control command.

» Suitably demonstrate that the piezoelectric qusetisors will provide a service life
exceeding 7 years. This can be provided by docusdenustomer feedback on
operating sites in use and by life cycle cost eatabn.

Attach the piezoelectric quartz sensors to a leathble, which extends from the
piezoelectric sensor to the equipment cabinet.l&&@-in cable shall be a two-conductor 18
AWG twisted shielded cable.

The necessary hardware and software will be stdnddh the WIM. The processing
components of the system shall generate a datatahigt is sent to the Scale house along with
the ATM, ALPR, Transponder Data, Overview Cameradm) etc..

A. Sensor Sealant

Provide a sand-epoxy resin sealant/grout to seuleseal the sensor and lead-in cable into
the pavement. Provide a shrink-free material taeees to both concrete and asphalt.

Provide a sealant that meets the following requéneist

* Pot Life: 20-40 minutes at 32 degrees F,
* Minimum Curing Temperature: 46 degrees F and
* Density: 1 ounce/cubic inch.

Provide a sealant that meets the following meclahnéguirements after seven days:
« Compressive strength: > 8,365 tons/ft.
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« Flexural strength: > 365 tonsfft.
« Compressive strength: > 8,365 tons/ft.
* Adhesive strength on steel: > 42 tons/ft.

Adhesive strength on concrete: > 10 torvs/ft.

4.3. CONSTRUCTION METHODS
A. Installation

Install and space apart from each other the indaligiezoelectric quartz sensors as shown
in the Plans and as recommended by the manufacturer

The piezoelectric quartz sensor configurationsl $fginstalled in accordance with the
manufacturer’'s recommendations and shall be degigmmonitor a single lane of traffic.
Ensure the design and layout of the piezoelectraztg sensor configurations shall ensure the
system independently weighs both sides of the lekitis obtaining weight information
sufficient to determine any side-to-side balanasdaon of the vehicle.

The saw slots including tail and lead-in sectiamstie piezoelectric quartz sensor
configurations, must be dry and free of debrismioatheir installation. Use compressed air to
remove debris and moisture from the saw slot asssacy.

The piezoelectric quartz sensor slot in the paversteall be no larger than 3.5” wide and
extend no deeper than 2.8”. Mount piezoelectriatgusensors precisely flush with the surface
of roadway.

Seal the piezoelectric quartz sensors and assddesd-in cable in an epoxy sealant to
prevent moisture penetration. Install piezoeledtiartz sensors in such a manner that they will
not be damaged by road maintenance such as snawakndvarranty piezoelectric quartz
sensors for a minimum of three (3) years again&atie in materials or workmanship.

Furnish on-site engineering consulting by the maciufrer for the installation of the
piezoelectric quartz sensors.

Connect the ends of the lead-in cable coaxial dablee equipment controller’s charge
amplifier inputs as directed by the manufactuf@rogram the equipment controller as instructed
by the manufacturer’s representative. Establishmaanications between the equipment
controller and downstream equipment controller #nedScale House via the fiber optic cable
system and perform calibrations test as required.

B. Calibration and Acceptance

Perform calibration using a single calibration kwdgthin 72 hours of installation. The five
(5) axle, test vehicle shall be of a tractor/tradembination (3S2), complete with air ride
suspension and a non-shifting static load. Loadrinek to within 90 to 100% of allowable
Gross Vehicle Weight for the road under test.

Conduct the calibration procedure as follows:
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* Weigh the vehicle using the static weigh scalesoRethe weight information on the
front (single axle), drive (tandem axle group), &mrader (tandem axle group).
Calculate the Gross Vehicle Weight (GVW) of theieghby adding the three
weights together,

* Measure and record the distance between the fjvadbsidual axles on the truck,

* Use the test vehicle and make three (3) test passethe system under test at a
selected speed, which is indicative of the truekit at the site. Make adjustments on
site during this time to fine tune the axle spagcemgd weight output of the WIM
system, and

* Once all initial adjustments have been made, makeg2) additional test passes with
the test vehicle to confirm the accuracy of thaisiinents. If all the readings fall
within the ASTM ranges for the WIM, continue thstte If this is not the case, make
additional adjustments and make two (2) more comnifig passes with the test truck.

Demonstrate through the acceptance tests thayshens passes all criteria according to
ASTM E1318 Standard, achieving ASTM accuracy TypePlerform the acceptance test as
follows:

* Using the test truck, make an additional ten (E3sps at a selected speed that is
indicative of the truck traffic at the test site;

» Place all of the data into a spreadsheet with pipecval of the Department;

e Calculate the mean error and standard deviatioalfeecorded measurements at the
end of the ten (10) test passes. Perform the ediook as follows:

For weight measurements, calculate the percent fr@ach test pass using the following
formula,

[(WIM Weight - Static Weight)/Static Weight] x 166% error,

Calculate the mean error for each weight type (sirgyoup, GVW) as follows (with each
weight type calculated individually):

0 % errors for single, group or GVW/# of samples =aderror,

o Calculate the error for individual axle spacingsmgshe following formula
(each of the four axle spacings calculated indiailgy, and

o 10 of [(WIM Axle Spacings - Actual Axle Spacing)P'E Mean Axle Spacing
Error,

» Enter all of the calculated errors into the sprbadg

» Check the calculated result against the acceptahtge for the ASTM values. There
will be one of two results:

o If 95% of all recorded test results, (single axbede groups, GVW, axle
spacing ) fall within the ASTM specified toleranten the system will have
passed the requirements, or
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o |If less than 95% of the calculated differencesvéthin the ASTM specified
tolerance, then readjust the system make and aticexdd ten (10) test passes
to retest the system.

4.4, MEASUREMENT AND PAYMENT

Weigh In Motion Systemill be measured and paid as the actual numb&/egh In Motion
Systems furnished, installed, and accepted. Measnewill be made for the equipment
controller and software, cables, amplifiers, epdXgzoelectric quartz sensors, miscellaneous
conductors, Ethernet (3 foot or 6 foot) cables,duinand condulets under ten feet, and conduit
fittings located between the sensors and the eqnpoabinet, acceptance testing, testing
vehicle and set-up, as this will be considereddectal to furnishing and installing the Weigh in
Motion System.

Junction boxes, electrical feeder conductors andwo runs longer than ten feet are
accounted for under separate pay items.

Payment will be made under:
Pay Item Pay Unit
Weigh [N MOTION SYSTEIM ...t Each

5. AUTOMATED TIRE MONITORING SYSTEM

5.1. DESCRIPTION

The following is a Performance Based Specificatiéarnish and install an Automated Tire
Monitoring System (ATM) on the mainline, consistiofin road sensors and roadside
electronics. Ensure the ATM data is transmittednftbe roadside controller to the scale house
server to be utilized in the Credential Screeniracesses.

As part of the Credential Screening System Requrgsthe data obtained from the ATM
system shall be packaged and made available @oalimercial Vehicle Supplier’'s which host
an In-Cab Device. The Tire Anomaly Data will bedegart of vehicle record that will include
tire type, underinflated and flat tire flags antetinformation typically supplied with an ATM
System.

5.2.  Requirements

Furnish and install an ATM consisting of in roatisars and roadside electronics that will
interpolate tire pressures, missing tires and itieation of single tires, dual tires and wide bdise
tires (super singles).

The ATM must be able to detect tire anomalies ofcercial vehicles at highway speeds
(20 to 75 mph) in steady state traffic flows. Eesun general, the sensors for the ATM can
operate successfully when installed in a mainlineamp application at WIM locations where
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trucks are being weighted and screened for enfaneactivities. For this project the ATM will
be installed along the mainline.

The ATM shall be able to detect Wide Based Tiréisgle Tires, Dual Tires and flat tires.
The system shall have a referenceable accuracgeixge80%.

The ATM detection sensors must be able to be lestah existing highway pavements
without the need for special concrete slabs orp#paration. The sensors shall be of a size that
will afford installation in the existing pavemenitiout overly distressing or reducing the life of
the existing pavement. Installation of sensorsldfebhccomplished by installing the sensors in a
prepared cut in the existing pavement and securéetacapsulated with a vendor supplied
adhesive grout. Sensors shall be replaceable fadare.

A. Sensor Sealant

Provide an epoxy grout to secure and seal the s@mite pavement that has minimum
flexural strength of 10,000 psi and is approvedh®ymanufacturer of the ATM sensor.

5.3. CONSTRUCTION METHODS
A. Installation

Install the in-road sensor equipment as directetheymanufacturer and as shown in the
Plans. The saw slots including tail and lead-ittisas for the sensor configurations, must be
dry and free of debris prior to their installatiodse compressed air to remove debris and
moisture from the saw slot as necessary.

Mount and install the sensors precisely flush vthéhsurface of roadway and/or as directed
by the manufacturer.

Seal the sensors and associated lead-in cableapaty sealant to prevent moisture
penetration. Install sensors in such a mannetthlegtwill not be damaged by road maintenance
such as snow removal. Warranty sensors for a mmirolthree (3) years against defects in
materials or workmanship.

Furnish on-site engineering consulting by the maciuirer for the installation of the sensors.

Connect the ends of the lead-in cable to the rdadsiectronics equipment as directed by the
manufacturer. Program the roadside electroni@ssasicted by the manufacturer’s
representative. Establish communications betwlee®\T M and the Scale House via the fiber
optic cable system.

B. Acceptance Testing

Perform acceptance test using a five (5) axle v&sicle/tractor/trailer combination (3S2),
complete with air ride suspension and a non-shgifsitatic load. Load the truck to within 50% of
allowable Gross Vehicle Weight for the road un@st.t The State will furnish the test vehicle.
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Conduct the acceptance test procedure as recominyethé manufacturer using the
calibration vehicle as necessary. As a minimunmguthe test vehicle with a missing tire to
simulate a tire anomaly.

Demonstrate through the acceptance tests thayshens passes all criteria and accuracy
reporting.

* Using the test truck, make a minimum of ten (1&ses at a selected speed that is
indicative of the truck traffic at the test site;

* Record the number of times the system indicates ahomaly to ensure the system
meets an 80% or better accuracy rate in reportifigeggAnomaly.

5.4, MEASUREMENT AND PAYMENT

Automated Tire Monitoring Systemll be measured and paid as the actual number of
Automated Tire Monitoring System furnished, ingdlland accepted. Measurement will be
made for the equipment controller and softwarelesalepoxy, sensors, electrical conductors,
Ethernet (3 foot or 6 foot) cables, conduit, corethiand conduit fittings located between the
sensors and the equipment cabinet, acceptanaegtetststing vehicle and set-up, as this will be
considered incidental to furnishing and installihg Automated Tire Monitoring System.

Payment will be made under:
Pay Item Pay Unit
Automated Tire MoNItOriNg SYSIEIM .......... e et e e e e e Each

6. AUTOMATED LICENSE PLATE READER
SYSTEM

6.1. Description

Furnish and install an Automated License Plate R&ystem (ALPR) equipment with all
necessary hardware and software in accordance théhPlans and these Project Special
Provisions. Provide an overview image of the viehamd automatically locate and identify with
the corresponding alphanumeric information andsgliction/location of issue.

The ALPR system must be capable of producing anFRAktRage and an overview image of
the passing commercial vehicles.

Ensure the captured still frame image and dataucaghtby the ALPR system is transmitted
with the vehicle record from the roadside contmolle the scale house server to form an
Automated Commercial Vehicle Processing Systemcaedential screening system.

Ensure the ALPR still frame image correspond wihihd matching Overview Camera images
as discussed elsewhere in these Project Speciabiers.

Furnish an ALPR system that produces multiple state alphanumeric license plate
interpretations per vehicle with varying flash, téuand gain settings to ensure a high quality
image regardless of weather or lighting conditioA$.a minimum, the ALPR system must read
and interpret license plates from the followingesta

1) North Carolina
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2) South Carolina
3) Virginia

4) Florida

5) Georgia

6) Tennessee
7) Indiana

8) Pennsylvania
9) lllinois
10)Ohio
11)Texas
12)New Jersey

The system must provide effective license platéurapat night using IR illuminators and no
other external lighting source.

Furnish an ALPR system with a plate read rate ¢febehan 80% (all characters correctly
read for 80% of readable license plates) at spepds 75 miles per hour.

Provide a system with an operator interface toautheldatabase remote query functionality.

Provide at least one reference from an accreda@dehforcement agency currently using the
proposed ALPR system in a non-static weigh staijgolication.

ALPR Camera systems meeting the intent of thesafsgions will be considered as being
in “Substantial Conformance”.

6.2. Material
A. Camera
Furnish an ALPR camera that complies with the foita:

» Self-illuminating Infrared (IR) illuminators utilimg driver safe non-visible light (greater
than 750nm) and only activated when images areglsaptured.

* IR light-emitting diodes (LEDs) utilized must beulged” to enhance license plate
capture.

* IR camera illumination certified to be “eye safg’dn independent testing agency.

» Ultra high resolution with dual color/black whiteage capture and digital signal
processing to reduce color noise.

* Enhanced low light resolution (1.2 million pixels).

e Shutter speed of 1/10,000 sec exposure setting.

* Vibration resistance: 10G (20Hz-200Hz).

* Integrate the camera and ALPR processor into desisgaled housing enclosure that is
impervious to weather and environmental elemendstested to IP68 standards.
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Produces multiple license plate images, with noimgyparts in the dual-lens cameras,
per vehicle with varying flash, shutter and gaittiisgs to ensure a high quality image
regardless of weather or lighting conditions. Lensst capture up to 60 frames per
second.

Integrated ALPR processor with hardware AES enaoypio NIST FIPS 197 with
optional hardware data encryption.

ALPRs weighing no more than 16 Ibs. (including hogsand operating on less than
25S, 48V DC power with an external trigger mode aridelf trigger mode” to detect the
presence of a commercial motor vehicle licenseeplathe camera’s field of view.

A camera with day/night capabilities is requirédight overview images will be black
and white. Daylight images will be in color.

Operates during typical rain and snow events.

Triggered by embedded loops in the roadway.

B. ALPR System Software
Furnish ALPR System Software with the following uegements:

Provide variants of the Optical Character RecognifOCR) engine that are designed
specifically for NC and regional license platesotde OCR updates for new plate
designs as required.

Utilizes internal camera controls to facilitate@atted setting for optimum flash, gain
and shutter configurations.

Integrates into a wide variety of systems via reatput, RS232, TCP/IP Ethernet with
socket and FTP protocols, as well as IP connegtivit

Offer standard software JPEG compression, withoogtihardware JPEG compression.
Fully web-enabled and IP-addressable.

Provide a feature to enable or disable, at theésidecretion, “fuzzy logic” plate
matching to enable the system to match common nuoftagacter issues (0/0 and 8/B)
or unknown characters.

Captures a live, corresponding color overview imafgihe vehicle and simultaneously
displaying the captured license plate, along withdate and time stamp of the image and
a percentage of confidence rate for each licerste.plThe confidence level is defined as
the percentage of time that an interpretation af tonfidence will be correct. For
example, an interpretation with a confidence op8&cent should be correct 95 percent
of the time.

Allow a minimum of 16 GB of optional compact flastorage to allow for buffering of
data.

Provides a permanent record of all interpretateoms captured images in a chronological
order rate of up to 45 images per minutes as detedrby the operator. The operator
can directly input whether the interpretation isreot while viewing the image. The
system must keep a record of the operator inputs.

Operator interface that allows reviewing and madiylicense plate records associated
with each vehicle record.

Decode license plate numbers into a digital staind associate the captured image and
license plate number into a single vehicle recoed f
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* Provide a still image capture of each commerciaiomeehicle for identification
purposes; include the original image of the licepls¢e number in the field of view.

» Attaches unique identifying information to eaclefise plate number image capture in
order to ensure data integrity and proper vehiolgge association with other collection
data.

* Provide dynamic exposure control including automaezalibration process to optimize
the license plate number decode performance.

* Provide an operator interface to include databas®te query functionality.

C. Camera Housing

Furnish the camera housing to meet the followingirements:

LPR camera enclosure must be rated IP-65 or higher.

Fabricate from corrosion resistant aluminum, fieslin a neutral color of weather
resistant enamel or polyester powdercoat.

Equipped with tempered glass front window.

Equipped with sunshield.

Equipped with surge suppressors on all undergreonductors.

Include mounting hardware to match mounting braclkbvide mounting hardware
specifically for vendor's ALPR.

D. Surge Suppression

Protect all equipment at the top of the pole witbugpded metal oxide varistors connecting
each power conductor to ground.

Protect coaxial cable from each camera with a sprgector at each end of the cable.

6.3. Construction Methods

Comply with the manufacturer’'s recommendationsristallation, conforming to these
Project Special Provisions and following the follog/requirements:

Install ALPR camera as directed by the Manufacttoexchieve the most accurate
and desirable image.

Install ALPRs with a fixed focal point or targestince.

Furnish all cabling and camera connectors fronstilee manufacturer as the ALPR
system.

Use stainless steel banding to attach the ALPRsetpole.

Protect all equipment by a surge protector at eachof the cable and connecting
each power conductor to ground. Integrate the cam@ed its output images into the
ALPR system including the ALPR software and datalsesarch engines to form a
part of the Automated Commercial Vehicle ProcesSiggtem and credential
screening system.
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6.4. MEASUREMENT AND PAYMENT

Automated License Plate Reader Sysmalifbe measured and paid as the actual number of
ALPR systems furnished, installed, and acceptedséy@rate measurement will be made for
integration, database search engines, softwaregreamamera assemblies, IR illuminators,
cabling, connectors, Ethernet (3 foot or 6 foot)les, attachment assemblies, condulets,
grounding equipment, surge protectors, testingjitrg or any other equipment or labor required
to install the ALPR system as these will be comadencidental to furnishing and installing the
ALPR system.

Payment will be made under:
Pay Item Pay Unit
Automated License Plate Reader System......ccccoiiiiiiiiiiiiii e Each

7. OVERVIEW CAMERA ASSEMBLY
7.1. Description

Furnish and install an overview camera assembli ait necessary hardware, cabling and
software in accordance with these Project Spec@lifions.

The overview camera located at the Advance Locatagiures side view images of each
commercial motor vehicle as they travel past tication. Ensure the side view images is
transmitted with the vehicle record from the roddstontroller to the scale house server. Ensure
the Overview images correspond with the matching?RlLimages as discussed elsewhere in
these Project Special Provisions.

Camera systems meeting the intent of these spaitotins will be considered as being in
“Substantial Conformance”.

7.2. Material
A. Dual Channel CCTV Camera
Furnish one side fired overview camera that corspligh the following:
The overview camera shall meet the following spe&iions:

* Dual Channel Design:
o Color — Day
o Black & White — Night (with a self-illuminating inéred [IR] light source)
* Lens:
« 40-240mm afl (Day Channel)
« 40-240 mm afl (Night Channel)
* Light Sensitivity:
o0 2 lux w/digital backlight compensation (Day Charnnel
0 0.6 lux (Night Channel)
Faceplate
* Horizontal Resolution:
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0]
0]

480 Lines (Day Channel)

570 Lines (Night Channel)

» Signal to Noise Ration:

50dB (Day Channel)

46dB (Night Channel)

» Geometric Distortion: None

* Video Output: 1.0 Vp-p NTSC Composite, 75 ohms/BNC

* Humidity: 100%

* Operating Temperature Range: -58° F to +140° Fuw/shield

* Enclosure — all aluminum weather proof enclosuramete with thermostat,
heater, blower, and defrost/defogger

* Power Input:

24 VAC +5%

34 Watts (at night w/heater and blower engaged)

B. Camera Housing

Furnish the camera housing to meet the followingirements:

Fabricate from corrosion resistant aluminum, fieslin a neutral color of weather
resistant enamel or polyester powder coat.

Equipped with tempered glass front window.

Equipped with sunshield.

Equipped with surge suppressors on all undergreonductors. Furnish video
surge suppressors specifically for coaxial vidangmission lines.

Include mounting hardware to match mounting bracket

C. Mounting Bracket

Provide the camera mounting bracket to be a hati@@nm that attaches to a vertical pole,
which meets the following requirements:

Maximum supported weight: 40 Ibs.

Mounted on a vertical pole.

Attachment to pole: a minimum of two (2) stainletsel bands, approximately five (5)
inches apart.

Pan adjustment: unlimited (360 degrees).

Tilt adjustment: +/- 75 degrees.

All aluminum with polyester powder coat finish.

D. Cables

Provide a composite cable carrying power and vimktaveen the camera housing and the
equipment cabinet. Size the power and video cdodgito correspond to the load and the
distance. Furnish cable recommended by the matuuéxdor underground conduit installation.
Furnish crimp-on type connectors. Terminate tlide@iconductors in the equipment cabinet on
surge protectors like those in the camera housing.
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7.3. Construction Methods

Mount the overview camera to metal poles to capausile view image of the vehicle in
accordance with the manufacturer’'s recommendatisimg) stainless steel banding.

Ensure that the camera is aimed to provide optirnoverage. Adjust the camera’s position
as necessary until the Department agrees thabgiegn is optimal from the point of view of
the users. Adjust the light threshold for the cohmnochrome video switch as necessary until
the Department agrees that the threshold is opfroad the point of view of the users.

7.4. MEASUREMENT AND PAYMENT

Overview Camera Assembiyll be measured and paid as the actual numbeverfview
camera assemblies furnished, installed, and aateldteseparate measurement will be made for
integration, software, IR illuminators, cablingno@ctors, attachment assemblies, condulets,
grounding equipment, surge protectors, testingjitrg or any other equipment or labor required
to install the overview camera assembly as theBdw/iconsidered incidental to furnishing and
installing the Overview Camera Assembly system.

Poles to support the overview camera assemblybeiliheasured and paid for elsewhere in
these Project Special Provisions

Payment will be made under:
Pay Item Pay Unit
Overview Camera ASSEMDIY ......ooiuuiii e Each

8. CHANGEABLE MESSAGE SIGNS
8.1. Description

Furnish and install Changeable Message Signs (Gitithe locations shown on the plans.

Changeable Message Signs meeting the intent o gpecifications will be considered as
being in “Substantial Conformance” where applicable

8.2. Material

Furnish CMS that are UL-listed and have a minimdmaracter height of 18 inches. Ensure
the CMS meets the following minimum specifications:

» Sign Dimensions: 40" H x 124" L single faced daspl
* The Sign enclosure shall be watertight, paintedertaack, with a matte black finish.
» The Sign shall be double stroke LED. Face

* Two lines of text with 18-inch characters.
» Message visibility: 30-degree cone centered allmubptical axis.
* Up to a minimum of 13 characters per line
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» The Sign shall have three levels of dimming cotgbby photosensors. Dimming levels
shall be for day, night, and over bright conditions
» Operating Temperature of -40°F to 120°F

* Power requirements shall be no more than 120 VAGAZXontinuous and shall have a maximum
inrush current of 7A.

« Polycarbonate shield with anti-glare coating cawgthe displayace.

» Ensure the sign is accessible from the front aatttie polycarbonate shield covering the
display face and sign face panel and can be dasij)ed up to allow access to the inner
workings of the sign to perform maintenance anairephen needed. Ensure that the
hinging system securely locks the polycarbonateldttovering display and sign face
into a safe position so as not to injure the wordeen performing maintenance on the
signs.

Use parts made of corrosion-resistant materiatd) ag plastic, stainless steel, brass, or
aluminum. Use construction materials that resisgfis growth and moisture deterioration.
Separate dissimilar metals by an inert dielectratenal.

8.3. Messages
Ensure each CMS is designed to display the follgwivo (2) messages:

Message 1:

TRUCK ENTER
WEIGH STATION

Message 2:

TRUCK BYPASS
WEIGH STATION

The appropriate message will be activated for dréiqular truck being processed. A message shall
be displayed for every commercial vehicle.

8.4. Construction Methods

Install the CMS at the locations on the plans withinimum height of 17 feet from the
bottom of the CMS sign face to the highest poirntheftravel lane. It is the contractor’'s
responsibility to verify the S-dimensions for th®IE to determine the proper post lengths.
Install the CMS according to the manufacturer’memendations using galvanized steel poles
and hardware in concrete foundations.

Label and identify all wires and cabling asto their intended function taid in future
servicing of the CMS. Provide a labeling methaat tis approved by thEngineer.

Install signal cable in continuous lengths betwtenroadside controller cabinet and the
CMS. Route the signal cable to minimize the lengjtBignal cable installed and the number
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of cables and conductors in each run. Pull 36 aacbf additional signal cable into the
roadside controller cabinet and the CMS sign stinector maintenance purposes.

Provide electrical equipment described in this g@ation that conforms to the standards of
NEMA, UL, or Electronic Industries Association (BlAvherever applicable. Provide
connections between controllers and electric igdithat conform to NEC standards. Provide
feeder conductors and disconnects to power the @islSare sized in accordance with the NEC.

Inductive loops installed in the roadway at the Cld&tions trigger the CMS system to turn
on and off the sign in relation to the commercethicles’ location in route to the weigh station.

Use the Radside Equipment Cabingt house electrical equipment and signal procgssin
equipment necessary to operate the CMS. Instaktva 2” conduit between thRoadside
Equipment Cabinetnd the support structure base entrance usingudastdb-outs.

The CMS message will notify the commercial vehtoléBypass” or “Enter” the weigh
station based on the screening criteria.

In accordance with the Plan, Loop 5 activates CM&dop 6 activates CMS 2 and turns off
CMS 1. When no vehicles are being processed etiseit@MS goes into blank state

8.5. MEASUREMENT AND PAYMENT

Changeable Message Sigiill be measured and paid as the actual numb&hahgeable
Message Signfsirnished, installed, and accepted.

EachChangeable Message Sigionsists of a sign enclosure with the pre-idesdif
messages, electrical and signal processing equipe@mnmunications equipment, strapping
hardware, conduit, fittings, couplings, sweeps,dtotnbodies, condulets, wire, feeder conductors
and disconnects, signal cable between the roadsgui@ment cabinet and tiihangeable
Message Sigenclosure, connectors, photo-electric sensorts,totterials, all related testing,
cost of labor, cost of transportation, incidentalsy all other equipment necessary to furnish and
install the CMS system.

Foundation and sign supports are paid for undefigeing Plan.

Payment will be made under:
Pay Item Pay Unit
Changeable MeSSage SigN ..........uuiiiiiiiicccee e e Each

9. COMMUNICATIONS HARDWARE

19.1 DESCRIPTION

Furnish and install all equipment described belomef fully functional minimum 100/1000
Mbps Ethernet network for communication to the waestation.
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A. Ethernet Edge Switch

Furnish and install a hardened, field Ethernet extgch (hereafter “edge switch”) for field
devices. Ensure that the edge switch provides speed, Ethernet connectivity at each device
location to the managed Ethernet switch. Provedsaate number of copper ports for
communication with the device at 100/1000 Mbps dperovide the switch with adequate
number of fiber ports and fiberoptic transceiversammunicate with the existing managed
switch in the scale house.

9.2. MATERIALS
A. General

Ensure that the edge switches are fully compastibteinteroperable with the Ethernet
network interface and that the Ethernet switch@pasrtt half and full duplex Ethernet
communications.

Furnish edge switches that provide 99.999% eree-bperation, and that complies with the
Electronic Industries Alliance (EIA) Ethernet datanmunication requirements using single-
mode fiber-optic transmission medium and coppersirassion medium. Ensure that the edge
switches have a minimum mean time between fail(VdBF) of 10 years, or 87,600 hours, as
calculated using the Bellcore/Telcordia SR-332ddad for reliability prediction.

Provide all SMFO jumpers required to connect theagad Ethernet switches and proposed
edge switches with the connector panels of fibeicgplice centers. Provide SMFO jumpers
that are factory-assembled with Type LC connecteravide SMFO jumpers that are a
minimum of 3 feet in length for edge switches iesatjuipment cabinets. Ensure SMFO jumpers
meet the operating characteristics of the SMFOecaltth which it is to be coupled.

B. Ethernet Edge Switch

(1) Standards
Ensure that the edge switches comply with all @aplie IEEE networking standards for
Ethernet communications, including but not limited

* |EEE 802.1D standard for media access control (MB@jges used with the
Spanning Tree Protocol (STP),

» |EEE 802.1P standard for Quality of Service (QoS),

» |EEE 802.1Q standard for port-based virtual locabanetworks (VLANS),

* |EEE 802.1Q-2005 standard for MAC bridges used withMultiple Spanning Tree
Protocol,

» |EEE 802.1w standard for MAC bridges used withRapid Spanning Tree Protocol
(RSTP),

» |EEE 802.1x standard for port-based network accessol, including RADIUS,

» |EEE 802.3 standard for local area network (LANJY ametropolitan area network
(MAN) access and physical layer specifications,

* |EEE 802.3u supplement standard regarding 100 BA&E00 Base FX,

» |EEE 802.3x standard regarding flow control witH fluplex operation, and

* RFC783-TFTP

* RFC 854 — Telnet Protocol Specification,
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RFC 1112 — IGMP v1,

RFC 1541 — Dynamic Host Configuration Protocollfév4,
RFC 2030 — SNTP

RFC 2068 — HTTP

RFC 2236 — IGMP v2,

RFC 2865 — RADIUS

RFC 3414 — SNMPv3-USM

RFC 3415 — SNMPv3-VACM.

Ensure that the edge switches have a minimum nieanbetween failures (MTBF) of 10
years, or 87,600 hours, as calculated using thedelTelcordia SR-332 standard for reliability
prediction.

(2) Functional
Ensure that the edge switches support all Layea2agement features and certain Layer 3
features related to multicast data transmissioesé&Heatures shall include, but not be limited to:

An STP healing/convergence rate that meets or dscggecifications published in
the IEEE 802.1D standard,

An RSTP healing/convergence rate that meets oreelscgpecifications published in
the IEEE 802.1w standard,

An Ethernet edge switch that is a port-based VLAMN supports VLAN tagging that
meets or exceeds specifications as published itEHBE 802.1Q standard, and has a
minimum 4-kilobit VLAN address table (254 simultans),

A forwarding/filtering rate that is a minimum of ,B80 packets per second for 10
megabits per second and 148,800 packets per sémohd0 megabits per second,
A minimum 4-kilobit MAC address table,

Support of Traffic Class Expediting and Dynamic kuast Filtering,

Support of, at a minimum, snooping of Version 2h&f Internet Group Management
Protocol (IGMP),

Support of remote and local setup and managemarieliet or secure Web-based
GUI and command line interfaces,

Support of the Simple Network Management Protoeosin 3 (SNMPV3). Verify
that the Ethernet edge switch can be accessed trgsident EIA-232
management port, a telecommunication network, ®thvial File Transfer Protocol
(TFTP),

Port security through controlling access by thesidensure that the Ethernet edge
switch has the capability to generate an alarmsét down ports when an
unauthorized user accesses the network,

Support of the TFTP and SNTP. Ensure that the B#texdge switch supports port
mirroring for troubleshooting purposes when comdingth a network analyzer.

(3) Physical Features
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Mounting: Provide shelf mount edge switches. Optionallgaibinet space dictates provide
mounting kit to attach the edge switch to a vertiaak rail or a DIN rail in the cabinet. If the
Contractor elects to use DIN rail mounting supply DIN rail with the edge switch.

Ports: Provide 10/100/1000 mbps auto-negotiating ports48 copper Ethernet ports for
all edge switches. Provide auto-negotiation cirguthat will automatically negotiate the highest
possible data rate and duplex operation possilite atiached devices supporting the IEEE 802.3
Clause 28 auto-negotiation standard.

Optical Ports:Ensure that all fiber-optic link ports operate 31Q or 1550 nanometers in
single mode. Provide fully functional ports withple/LC connectors and the optics for the
optical ports. Do not use mechanical transfer teggsl jack (MTRJ) or ST type connectors.

Provide 10/100/1000 mbps optical ports that comdigber pairs, one fiber will transmit
(TX) data and one fiber will receive (RX) data. Rd® optical ports that meet the following
minimum requirements:

» Optical receiver sensitivity: -32 dBm,

» Optical transmitter power: -15.5 dBm,
» Typical transmission distance: 20 km, and
* Operating wavelength: 1310 nm.

Copper PortsProvide edge switches that include a minimum ofceigper ports. Provide
Type RJ-45 copper ports and that auto-negotiatedspes., 10/100/1000 Base) and duplex (i.e.,
full or half). Ensure that all 10/100/1000 Base potts meet the specifications detailed in this
section and are compliant with the IEEE 802.3 stathgbinouts. Ensure that all Category 5e
unshielded twisted pair/shielded twisted pair nekngables are compliant with the EIA/TIA-
568-B standard.

Port Security Ensure that the edge switches support/comply thélfollowing (remotely)
minimum requirements:

» Ability to configure static MAC addresses,

» Ability to disable automatic address learning pant§ known hereafter as Secure
Port. Secure Ports only forward, and

* Trap and alarm upon any unauthorized MAC addredshatdown for
programmable duration. Port shutdown requires aidtnator to reset manually the
port before communications are allowed.

Network CapabilitiesProvide edge switches that support/comply withfttlewing
minimum requirements:

Provide full implementation of IGMPVv2 snooping (R2Z36),

Provide full implementation of SNMPv1, SNMPv2c, &ndSNMPV3,

Capable of mirroring any port to any other porthmtthe switch,

Meet the IEEE 802.1Q (VLAN) standard per port fprta four VLANS,

Meet the IEEE 802.3ad (Port Trunking) standardafaninimum of two groups of
four ports,

Telnet/CLI,

HTTP (Embedded Web Server) with Secure Socketsrl(@®L), and

o Full implementation of RFC 783 (TFTP) to allow reimdrmware upgrades.

o O O0O0Oo

o O
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Network SecurityProvide edge switches that support/comply withfttlewing (remotely)
minimum network security requirements:

Multi-level user passwords,

RADIUS centralized password management (IEEE 80R.1X

SNMPv3 encrypted authentication and access segurity

Port security through controlling access by thesisensure that the Ethernet edge
switch has the capability to generate an alarmstét down ports when an
unauthorized user accesses the network,

Support of remote monitoring (RMON) of the Etheragént, and

0 Support of the TFTP and SNTP. Ensure that the B#texdge switch supports port
mirroring for troubleshooting purposes when comdingth a network analyzer.

© O O0Oo

(@)

(4) Electrical Specifications

Ensure that the edge switches power on and opemaperly with 115 VAC. Ensure that the
edge switches have a minimum operating input ofMAC and a maximum operating input of
130 VAC. Ensure that if the device requires opatatioltages other than 120 VAC, supply the
required voltage converter. Ensure that the maximomer consumption does not exceed 50
watts. Ensure that the edge switches have diagragit emitting diodes (LEDs), including
link, TX, RX, speed (for copper ports/RJ 45 onbnd power LEDs.

(5) Environmental Specifications

Provide Ethernet edge switches that adhere tootlenving environmental constraints as
defined in the environmental requirements sectich@ NEMA TS 2 standard if located within
a climate-controlled environment:

» Operating temperature range: -30°F to 165°F,
* Storage temperature range: 14°F to 158°F, and
» Operating relative humidity range: 10% to 90%,H«eondensing.

Verify that the edge switch manufacturer certitiesir device has successfully completed
environmental testing as defined in the environ@lemquirements section of the NEMA TS 2
standard. Verify that vibration and shock resistameet the requirements of Sections 2.1.9 and
2.1.10, respectively, of the NEMA TS 2 standardsir that the edge switch is protected from
rain, dust, corrosive elements, and typical coadgifound in a roadside environment.

The edge switches shall meet or exceed the follpwmvironmental standards:

» |EEE 1613 (electric utility substations),
» |EC 6185003 (electric utility substations),
» |EEE 61800-3 (variable speed drive systems), and
* |EC 61000-6-2 (generic industrial).
9.3. CONSTRUCTION METHODS
A. General
Ensure that all communications hardware is UL diste

Verify that network/field/data patch cords meet/A\SI/EIA/TIA requirements for Category
5e four-pair unshielded twisted pair cabling wittasded conductors and RJ-45 connectors.
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Provide a System Design Report identifying or magdP address for each device. Submit
the System Design Report for approval along witimsitting product submittal data prior to
installing and configuring the computer and commations hardware.

Ensure that all project IP addresses are assigghddfmed in the System Design Report.
Ensure the as-built documentation includes thetifiestion of all IP addresses and VLANS, and
associated hardware devices and device locatian¥igtire the Ethernet network so the WIM
equipment and CCTV cameras are in separate VLANS.

The Engineer will designate who their network adstmator is for the LAN. Upon project
completion, ensure that the network administratitirbe able to manage remotely the Ethernet
switches for switch configuration, performance naring, and troubleshooting.

» Ethernet Edge Switch

Ensure that all project IP addresses and VLAN If2sassigned as defined in the System
Design Report. Ensure that at a minimum, the swataifiguration includes the following
features: SNMP, SNTP, Port Security, all requvédNs. Ensure unused switch ports are
disabled.

Mount the edge switch inside each field cabineségurely fastening the edge switch to the
vertical rail of the equipment rack or to a sheding manufacturer-recommended or Engineer-
approved attachment methods, attachment hardwaddaateners. Ensure that the edge switch
is mounted securely in the cabinet and is fullyeasthle by field technicians without blocking
access to other equipment. Use fiber-optic jumpietare factory assembled and connectorized
and are certified by the fiber-optic jumpers’ mautfirer to meet the relevant performance
standards required below. Verify that network/fldlita jumper cables meet all ANSI/EIA/TIA
requirements for Category 5e 4-pair unshieldedtédipair cabling with stranded conductors
and RJ45 connectors.

Connect the Ethernet Edge Switches into the egistianaged ethernet network switch in
the scale house via the new fiber optic cable.

9.4. MEASUREMENT AND PAYMENT

Ethernet edge switahill be measured and paid as the actual numbEthernet edge
switches furnished, installed, and accepted.

The Ethernet switches include all appropriate padbling, grounding, redundancies,
labeling, and any integration between the swit@resthe communications network as necessary
to make a fully working installation. All power spiges, power cords, adapters, mounting
hardware, DIN rail mounting brackets, DIN railsnoectors, serial cables, signs, decals,
disconnect switches, installation materials, antfigaration software necessary to complete this
work, will be included and will be incidental.

No separate measurement will be made for SMFO jusngemmunication cables, Ethernet
patch cables, electrical cables, mounting hardwarts, bolts, brackets, connectors, grounding
equipment, or surge suppression, as these wilbbsidered incidental to the pay items listed
above.

Payment will be made under:
Pay Item Pay Unit
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Ethernet EAge SWILCH ... e Each

10. ETHERNET CABLE

10.1. Description

Furnish and install Ethernet cable to serve agdatmect between Ethernet edge switches
and co-located devices in the equipment cabinet tanchterconnect the Managed Ethernet
switch to workstation computers and other periphéevices in the Scale House. Ensure
Ethernet cable is rated for outdoor applicationgnght will be installed in conduits exposed to
outside weather conditions or lashed to messerai@e.c

10.2. Materials

Furnish Category 5 Enhanced (5e) Ethernet cable dbmplies with ANSI/TIA 568-B-5
standards for four-pair shielded twisted copperHEtinernet communications. The cable shall
meet all of the mechanical requirements of ANSI/BCE80-576. The Ethernet cable must be
rated for medium-power, network-powered broadbaoohmunications circuits and must be
Type BMU network-powered broadband communicatioesliom-power cable.

Provide a minimum of 4-pair twisted copper Ethernable and connectors rated for an
ambient operating temperature range of -30° F & E6 The cable shall be shielded, outdoor-
rated and have a UV-resistant jacket. The voidveeh the insulated copper pairs and the
polyethylene outer jacket shall be injected witiwvater-resistant flooding compound. Furnish
Ethernet cable with the following additional recunrents:

*  24AWG (minimum) solid bare copper conductor
» High-density polyethylene insulation, PVC jacket
* UL/CSA listed

s Gel Filled

e Supports 10/100/1000 Mbps

* Mean Power Sum for Equal Level Fare End Crosst&allEXT): 45dB/kft
(minimum) at 772kHz

* Worst Pair Power Sum for ELFEXT: 40dB/kft (minimuiat) 772kHz
* Mean Power Sum for Near-end Crosstalk (NEXT): 4R&BMminimum) at 772 kHz
* Average mutual capacitance: 90nf/mile (maximum)

* Ensure the jacket is printed with foot markingsa atinimum of every 3 feet.

Have the manufacturer factory test the Etherndeaath reels for each pair's mutual
capacitance, crosstalk loss, insulation resistaamoe conductor resistance. Furnish the Engineer
with a certified report for each reel showing coiapte with these Project Special Provisions,
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the factory test results, and the manufactured afatee cable. The contractor shall not use
Ethernet cable manufactured more than one yeard#fe date of installation.

Pre-terminated cables in 3’ to 6’ lengths shallédhtheir ends terminated at the factory. Long
haul runs greater than 6’ shall have the ends text®d in a punch down female RJ-45 jack.

No Ethernet patch cable shall exceed 295 feet.
10.3. Construction Methods

A. General

Install Ethernet cable on new or existing messengble and in conduits at locations shown
in the Plans. Allow a minimum of 10 feet (3 meteytyable slack.

Ethernet cables shall not be spliced.

All cables shall be labeled with waterproof, smeistant labels that denote the equipment
cabinets or housing they are run from and the @eana identifier for that device to which they
are connected.

B. Aerial Installation

Double lash the Ethernet cable to the messengées ediere installed aerially.

Wrap the Ethernet cable to the messenger cablg akiminum ribbon wraps where the wire
supports other cables.

C. Underground Installation

Install underground Ethernet cable in conduit descrin these Special Provisions and as
shown in the Plans.

The contractor shall not exceed 80 percent of taeufacturer's maximum pulling tension
when installing underground Ethernet cable. Uski@lt device (dynamometer) so as not to
exceed the allowable pulling tension if the cablpulled by mechanical means. Do not use a
motorized vehicle to generate cable-pulling forces.

Keep tension on the cable reel and the pullingdinne start of each pull. Do not release the
tension in the cable if the pulling operation istéd Restart the pulling operation by gradually
increasing the tension until the cable is in mation

D. Equipment Cabinet and Scale House Cable Installatio
For connections inside equipment cabinets to cdriveteveen switches and other co-located
devices, provide pre-terminated jumper in 3’ tdeigths.

Long haul cable terminations into RJ-45 jacks cavettheir ends installed in the field by
qualified technician for connections between thendped Ethernet switch and workstation
computers and other peripheral devices.

10.4. Measurement and Payment

Ethernet Cable (Long Haulyill be measured and paid as linear feet of Ethe@adle (Long
Haul) furnished, installed, and accepted. Measunémeél be taken by recording and calculating
the difference in the foot marking along the cgatket after the cable is terminated. If the foot
marking cannot be recorded, then the cable lerftgh i@rmination will be determined by
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measuring the horizontal distances along whiclcéise lays.

No measurement will be made for terminating antingof the cable, connectors, cable
identification markers, and grounding, as thesélvalconsidered incidental to the installation of
the Ethernet cable.

Ethernet Cable (3 foot) and Ethernet Cable (6 fadt)be considered incidental as addressed
elsewhere in the Project Special Provisions.

Payment will be made under:

Pay Item Pay Unit
Ethernet Cable (Long Haul) .......oouueiii e Linear
Feet

11. COMPUTER HARDWARE AND PERIPHERALS

11.1. DESCRIPTION

Furnish and Install all materials with the mostergity developed and approved product
versions that meet or exceed all applicable staisdapecifications, and requirements before the
system is considered for acceptance. Ensure theq@apment features, functions, and
performance measures are met.

Furnish and install one server, one printer, arela@mputer workstation in the scale house.
Ensure that all workstation and server can acéeskAN and can be used to monitor, interact,
and control all weigh station operations.

A. UPS

Furnish and install rack-mounted uninterruptiblevposupply (UPS) units as described in
this Project Special Provision for the equipmeftimets, managed Ethernet switches, and
servers in the scale house. The UPS shall alsoda@dny ancillary equipment or incidental
items, such as required mounting hardware andrgaldiurnish and install monitoring software
to provide email alerts. Furnish all materials wiib most recently developed and approved
product versions that meet or exceed all applicataledards, specifications, and requirements
before the system is considered for acceptance.

B. Equipment Rack

Furnish and install a 19” EIA equipment rack withwer cord hook up and outlets to service
equipment. Ensure outlets are surge protectedurEmack has sufficient space to accommodate
all equipment required by this contact and hasiagymam of an additional 6 spare rack
positions available to house future equipment lissta
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11.2. Materials
A. Server

Furnish and instakh server in the scale house as described in the Btahthese Project
Special Provisions. Connect the servers to th&tiegimanaged Ethernet switch. The server
shall have the following minimum requirements.

» Rack Mounted Server Grade Machine

* Intel Xeon series 3.5 GHz 4 core 8 thread Processor
* 32GB of 2133 ECC RAM (Multi Channel)

* 4x 600GB 15K RPM 12-Gbps Server Grade HDD

* RAID controller with support for 4 pairs

» Hot Swappable Hard Drive Bays

* 4x USB Ports, minimum 2x USB 3.0 Ports

» Dual Power Supplies

» Dedicated Ethernet Management Port

* 2x 1Gbps onboard network ports

* 64-bit Windows Server 2016 Standard Edition wittidvice Client Access Licenses

The server shall integrate the workstations armhellideo and data accessibility and
exchange between various system components (iMd, WTM, AVI, ALPR, Overview Camera,
etc.).

B. Computer Workstation

Furnish and install a computer workstation consgstf a CPU, monitor(s), keyboard, and
mouse in the scale house scale room. The Compuoidstation should meet the following
minimum requirements.

* 4 core 3.2GHz Processor
* 8GB of RAM

* 500GB SATA Hard Drive
» 4 USB ports

« HDMI/DP/VGA port

* 24” monitor

* Windows 10 Professional
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The computer workstation will operate the centoadtool software over the Ethernet network
in the scale house. The computer will be providét wne monitor.

C. Printer

Furnish and install one color laser printer in $hale house scale room.

D. UPS

Furnish UPS units that produce uninterruptible poared power conditioning for the WIM
equipment, managed Ethernet switch, and video momtthe scale house.

For the UPS located in the scale house, size tf& Wwis to provide at least 20 minutes of
UPS power. For the equipment cabinets, size the WS to provide at least four hours of UPS
power. Provide the UPS a 25% reserve of receptateside load calculations for each
configuration of equipment connecting to a UPS.

a. Standards
Ensure that the UPS units comply with the followstgndards:

b

minutes.

ANSI
ASTM
CSA and
UL.

. Functional

Each UPS shall provide adequate capacity to ruregigective equipment without
commercial power for 20 minutes. Size the UPS uoitshe proposed loads. Provide load
calculations for each configuration of equipmemiraecting to a UPS assuming a run time of 20

Ensure that the UPS and its remote monitoring sotvperform the following functions:

Remote environmental monitoring of temperature launaidity,
Data logging,

Event logging,

Fault notification,

Hibernation,

Radius authentication,

Protocols: HTTP, HTTPS, IPv4, IPv6, SMTP (v1-vBglnet, SSH v2, SSL,
Manage all network UPS units,

Operating system shutdown,

Load shedding to turn off selected devices or gsamfpdevices,
Outlet control to turn off, reboot, or shutdown lets,

Power event summary,

Recommended actions,

Risk assessment summary,

Run command file, and

System event log integration.

Physical Features
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Supply each UPS unit described above with 25 pésgare outlets. Ensure that the UPS
meets the following material requirements:

* Rack-mounted and floor mounted as listed belown@sé Project Special Provisions.

» Sealed AGM type, maintenance free batteries,

* Minimum of nine NEMA 5-15R and two NEMA 5-20R oute

*  NEMA L5-30P input plug,

» Ethernet network management card using 10/100/Ba@@ TX communications,

» USB interface port,

* Remote environmental monitoring of temperature lamaidity with telnet
management,

» Status lights: power on, power source and overload,

* Alarms: audible and remote notification,

* Manual power on/off switch, and

* Supply UPS unit with multi-pole noise filtering. galy UPS with a terminal for
connecting the UPS to a surge protection device.

a. Environmental Specifications

Verify that the UPS meets all specifications andagable of performing all of its functions
during and after being subjected to:

» Operating temperature: B°o 104%F,

» Operating relative humidity: 95%,

* Storage temperature: B%0 113F, and
» Storage relative humidity: 95%.

11.3. CONSTRUCTION REQUIREMENTS
A. General

Integrate all servers, workstations, and printershe LAN so all applications will be fully
functional. Install the operating system, softwaired antivirus software to the NCSHP IS
standards.

Furnish all tools, equipment, materials, supplieanufactured hardware, and perform all
operations and equipment integration necessaryolage a complete, operational network. All
cabling shall be:

* Neatly tagged with permanent labels at both endwefy cable,

» Secured with wire ties and cable management haedimghe communications racks,
and

* Grounded to rack grounding hardware.

Ensure that all project IP addresses are assigghddfamed in the System Design Report.
Ensure the as-built documentation includes thetifieation of all IP addresses and VLANS, and
associated hardware devices and device locations.
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B. Server

Install the server in the scale house. Install the sofiwacckages described in these Project
Special Provisions.

Install all software necessary to support the egiewntrol software and to meet all of the
data communications requirements described in thegect Special Provisions.

Connect the servers to the existing managed Ethswitch. Furnish and install Ethernet
patch cords between the Ethernet patch panel awhdmaged Ethernet switch in the scale
house. Plug power supplies into outlets on sepa&iatuits.

C. Computer Workstation

Install the computer workstation in the scale ho@sannect the workstation to the LAN by
furnishing and installing Ethernet patch cords leswthe Ethernet patch panel and the existing
managed Ethernet switch in the scale house. Perfioe following operational tests for each
computer component in accordance with the testsplakfter the equipment has been installed,
perform the following:

* Connect all components (monitors, mice, keyboaedssting printers, network
cables, power supplies),

» Install all software required in these Project $gderovisions,

» Configure network communications,

* Map network drives and existing printers,

* Run diagnostic utilities on the hardware, and

* Print test pages for each workstation on each iagigrinter to verify printer
configuration.

D. Printer

Install a laser printer in the scale house scalirasted by the Engineer. Connect the printer
to the Ethernet network, setup the workstationthemetwork to use the printer and print a test
page from each printer.

E. UPS
Install UPS units with the following equipment cewcted to them:

* Roadside cabinets housing roadside computers
* Workstations

» Servers

* WIM electronics equipment in scale room

Place the power supply of the managed Ethernetiswit the UPS unit. Allocate the load of
the equipment to balance the load while using 12CYV

Connect each UPS unit to a power outlet. ConnecuUthS monitoring port to the managed
Ethernet switch.

Install the UPS monitoring software on the weigitien LAN workstations to remotely
monitor the UPS. Run the UPS diagnostics. Configlueeremote monitoring to send email
alerts.

45 of 8€



WBS:33879.2.101 Surry County

Plug the power strip mounted on the respective fiacke into the UPS. Plug all
communications hardware into the UPS or the potvgr. s

11.4. MEASUREMENT AND PAYMENT

Servemwill be measured and paid as the actual numbegretss furnished, installed and
accepted.

Computer Workstatiowill be measured and paid as the actual numbeomipaiter
workstations with monitor(s), keyboard, UPS, mowgeerating system, and software furnished,
installed and accepted.

Printer (Install) will be measured and paid as the actual numbpriofers furnished,
installed and accepted.

UPSwill be measured and paid as the actual numb&RS furnished, installed and
accepted.

No separate measurement will be made for coaxidésacommunication cables, electrical
cables, mounting hardware, equipment rack, nutss,dorackets, connectors, risers, grounding
equipment, or surge suppression, as these wilbbsidered incidental to the pay items for
servers, and workstation computers.

No separate measurement and payments for anyaudigquipment or components not
provided by the Engineer. These items will be meTed incidental to the pay items for
installing servers and workstation computers.

Ethernet Cable (3 foot) and Ethernet Cable (6 fadt)be considered incidental as addressed
elsewhere in the Project Special Provisions.

Payment will be made under:

Pay Item Pay Unit
S BT B et —————— ettt e e e e et e e e en e ea e eea e eeaaanans Each
(@] 0] o101 (=T g VAV 014 1] r= 1 1 o] o IR Each

o 101 (= SR PPRTRPPRN Each

L S ST UPU PPN Each
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12. CENTRAL CONTROL SOFTWARE
12.1. DESCRIPTION

A. General

Furnish and install central control software in@dance with the Plans and these Project
Special Provisions. The system will operate autaraby and continuously, with limited human
intervention, weighing vehicles and interpreting &anomalies, and screening trucks using their
In-Cab devices and their NCSHP approved bypasgamgas an integral part of the system to
form an Automated Commercial Vehicle Processinge&ysand Credential Screening System.

Operational requirements of the overall systemeapgained in Section 1 of these Project
Special Provisions.

Ensure the Credential Screening System Softwareapture WIM data, ATM data and
ALPR data, and in-cab device ID data (if equipp®ed)each commercial vehicle in the right lane
of I-74 southbound as they approach the weighostatEnsure the Credential Screening System
Software uses an automatic screening algorithradeive all captured data to determine the sort
decision of pull-in or bypass the Weigh StatiorddAionally, ensure the Credential Screening
System can push the sort decision along with tpeucad data back to the AVI Service
Providers.

For Commercial Vehicles equipped with In-Cab Desic&ach bypass program will be
responsible for providing its NCSHP approved sdregdata and vehicle ID information to the
Credential Screening System to assist the Cred&draening System in making a final sort
decision as to either bypass or pull-in the commkwehicle. The Credential Screening System
will in turn be configured to share the capturetliele ID data and sort decision with the Service
Providers sponsoring the in-cab devices. As amum the shared information will consist, but
not be limited to; the Vehicle ID Data, WIM data] M data, AVI date received from the
Service Providers, ALPR data, and Final Sort Deaisi

Additionally, the AVI Service Providers will provida return message to the Credential
Screening System’s Confirmation Database”, a covdiion record consisting of the information
received from the Credential Screening System laadadrt decision. The confirmation records
from the In-cab device systems shall report badkéd‘Confirmation Database”.

Furnish and install software that distinguishesepbal weight violators from the real-time
traffic stream based on automatic weight measuresribat exceed the established thresholds.
Furnish and install software that identifies poirtire pressure anomaly’s violators that exceed
the established thresholds.

The specific major functions fulfilled by the basel roadside operations software as part of
the Credential Screening System are:

 Record all vehicle characteristics in a database,
* Produce reports of recorded vehicle characterjstics
e Screen vehicles for credential violations,
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» Screen conjunctionally commercial vehicles witlca devices and commercial
vehicles with out in-cab devices for safety vialas,

» Screen conjunctionally commercial vehicles witlca devices and commercial
vehicles without in-cab devices using operatorrafihot lists,

» Allow duly authorized operators to adjust screerariteria and bypass ratessba on
whether vehicle identification is based on in-cab devices or ALPR sensor data, and to
adjust screening criteria, and allow the operaiori¢w vehicle screening results and
overview camera shot information.

* Provide a database logging feature to store raturoafirmation information from
the AVI Service providers.

The software must maintain a configurable numbenoiths, minimum of 3 months,
maximum of 12 months, of historical vehicle datadoalysis and reporting including the
Confirmation Database. Additionally, the systemlldba supplied with a user definable
Scheduler Program to purge this data from the syste a weekly basis (i.e., once per week the
software will examine all of the vehicle recordsitermine which are older than the specified
expiry period and delete them from the databad®).day and time at which this purging takes
place shall be configurable by a system adminmtr&et the purging to occur normally during
Saturday or Sunday or during some other time whemeigh station is not busy.

Furnish the Automated Commercial Vehicle ProcesSipgtem and Credential Screening
System (Central Software) to produce printed repaetailing vehicle activity at the weigh
station. This function is known as vehicle repatin

Ensure the Automated Commercial Vehicle ProcesSygiem and Credential Screening
System can interface to the state CVIEW systenpttate the local credential and safety
database. This function is known as the CVIEW fates.

Ensure the system can maintain or access a vebimbed for each vehicle entered into the
system.

Conform to the NC Statewide Information Technol&igndards and Policies as described at
http://it.nc.gov

B. Screening Criteria.

1. Operation Overview
Integrate the ALPR, with the existing CVIEW, SAFHRJjelTaCS, PRISM and NCIC programs
currently in use by the NCSHP for commercial vehithta screening and enforcement.
Provide the following major features:

. Snapshot screening database containing a local@od¢IC, FuelTaCS, PRISM,
CVIEW and SAFER data.

Credential processing and screening software algos that include automated
ALPR screening with PRISM status of the carrier gedicle to determine if a
Federal out-of-service order has been issued agamsarrier or if the vehicle has
been targeted; automated screening to retrieveainger safety information from
the screening database, automated screening tk titee€uelTaCS database of
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carriers who have delinquent fines; and automatesksing to check the NCIC
database of vehicles which have been reportedistole

. Automatically alert system users through audiblé asual alarms of real-time
CMV violators passing the System through user @efithresholds and the
screening databases described herein.

. Windows-based graphical user interface (GUI) fareasing the snapshots and
credential screening components. Furnish a ussredly system with one GUI for
accessing all screening components.

The specific major functions fulfilled by the Autated Commercial Vehicle Processing System
and Credential Screening System (Central Softwsof)vare are:

. Record all vehicle characteristics in a database.

. Produce reports of recorded vehicle characteristics
. Screen vehicles for credential violations.

. Screen vehicles for safety violations.

. Screen vehicles using operator defined hot lists.

. Allow duly authorized operators to adjysteening criteria and bypass rates

. Allow the operator to view vehicle screening resaliong with the details about
the carrier, from the screening database.

Furnish software allowing purging to be configueally day of week and time of day by a
system administrator. Confirm purging schedulénwiite Engineer.

2. System Characteristics
a. Roadside Operations Requirements
Provide the System with the following functions:
* Vehicle screening.
* Vehicle display.
* Vehicle reporting.
« CVIEW interface

The System shall use a live/real time connectioratdatabase of the following: CVIEW,
SAFER, FuelTaCS, NCIC, PRISM, over a secured cdiorec Additionally, the system shall be
designed with an Operator defined Scheduler to ttmaehthese databases on a daily basis to use
as a backup in case the live feed is disruptedonUp-establishing a live/real time connection
the system shall be programmed to revert back

The System must produce printed reports detailetgole activity.
The System must maintain a vehicle record for eachmercial vehicle passing the system.
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Furnish the System vehicle record containing tileviong information about each commercial
vehicle:

* Unique vehicle identifie * Vehicle spee

* Vehicle numbe » Axle record ype

* Time and date amg * ESAL or MEPLG value

» ALPR dat: » Screening decisio

» Axle counts * Transponder ID from DSRC
transponder

* Vehicle classification * Vehicle identification number

from DSRC transpond
Carrier ID from DSRC
trarspondr

Carrier ID (USDOT number)

* Overall vehicle weight

* Maximum gross vehicle

weight from CVIEW data
* Vehiclelencth * Axle weights ani
» Error code » Axle spacing

e Tire Pressure Anomaly

Interface the System to the CVIEW and FuelTaCShiestas for receiving commercial vehicle
data over a secured connection, as described below.

b. Screening Requirements

Automatically screen the PRISM status of the CMYfiea and vehicle to determine if a
Federal out-of-service order has been issued agamsarrier or if the vehicle has been
targeted.

Automatically screen and retrieve the carrier gaifgfiormation from the screening
database and provide an alert when the Gross \égieight exceeds the registered
license weight.

Automatically screen against North Carolina’s F@&l'5 database of carriers who have
delinquent fines.

Automatically screen the NCIC database of vehiglegh have been reported stolen.
Uniquely display each vehicle record includingaa$ociated roadside sensor data.

Maintain an operator-defined hot list of carriezgardless of their weight or safety
credential status.

Include a carrier hot list with an active date ramgy each entry defining the period in
which the entry is valid.

Include the following information on the carrierthist:

e Carrier ID.
* License Plate data.
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USDOT numbers.

Comments — the user can enter what action to taleny other information
that would be useful.

Start date — when the hot list status starts.
End date — when the hot list status ends.

Jurisdiction — identifies registering jurisdiction.

Maintain an operator-defined hot list of vehiclegardless of their weight or safety
credential status.

Program the System to maintain a local databasaroker snapshot data received from
CVIEW, PRISM, and the FuelTaCS systems.

Program the System to permit the operator to cderach specific credential/safety
screening check on a carrier by carrier basis.

c. Display Requirements

Program the System to provide a Screening Resigtgdy/snapshot screen that permits
the operator to do the following:

View the ALPR system data.

View the credentials and safety scores that weed usscreening a particular
vehicle.

Display which credentials and safety scores failed.

Display which credentials and safety scores a Wehgcurrently failing (if
the operator requested updated snapshot data frglBVZ, the screening
results may no longer be accurate).

Search all system components by date, time andcleehecord and allow
user-defined alarm notifications to be configuredreet multiple threshold
levels.

Specify which credentials and safety items to osgcteen vehicles.
Enable or disable each individual screening cateri

Enter a minimum/maximum allowable value to be ukedeach safety item
while screening vehicles.

Save a default configuration of screening critévide recalled at some point
in the future.

Quickly and easily return all credential and safetpre screening criteria to
their default values.

Permit the operator to retrieve current vehicle eadier snapshot data from
the screening database, and store it in the lecaéring results database.
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View snapshot data retrieved from CVIEW for any uesfed vehicle or
carrier.

Restrict access to system functions with a usentifiigation and password
scheme. The adjustment of screening criteria itiquéar must be restricted to
only personnel with the required privileges.

Produce reports on vehicle data.

Permit the operator to view all historical, vehidigta for any vehicle that has
passed the System in the last three months.

Edit each of the hot lists.

d. Reporting Requirements
Program the System to produce the following reports

CLASS BY HOUR: showing the count of vehicles icle&lass for each hour of the
day

CLASS BY DAY: showing the count of vehicles in badass for each day of the
week

SPEED BY CLASS: showing the count of vehicles atle speed range for each
class of vehicle

SPEED BY HOUR: showing the count of vehicles infeapeed range for each hour
of the day

FRONT AXLES: showing the count of all front axlescorded within different
weight ranges for each vehicle class

SINGLE AXLES: showing the count of all single axleecorded within different
weight ranges for each vehicle class

TANDEM AXLES: showing the count of all tandem axleecorded within different
weight ranges for each vehicle class

TRIDEM AXLES: showing the count of all tridem agleecorded within different
weight ranges for each vehicle class

QUADREM AXLES: showing the count of all quadremlesx recorded within
different weight ranges for each vehicle class

GROSS VEHICLE WEIGHT: showing the count of vehgla each Gross Vehicle
Weight range for each vehicle class. Display thal{GVW in a separate column

ERRORS: showing the hourly count of vehicle dig@eors reported by the system

TOTAL ESAL: showing the hourly summary of EquivaleSingle Axle Loads for
each vehicle class

LANE COUNT: showing the count of vehicles in eadhss for each lane at the
weigh station

WEIGHT VIOLATION BY CLASS: showing for each veh&lclass, the total
vehicle count, the number of valid vehicles, thenbar of warning vehicles, the
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number of violating vehicles, what percentage eftibial was violating, the number
of single axle violations, and the number of tandete violations

* WEIGHT VIOLATION BY HOUR: showing for each hour dhe day, the total
vehicle count, the number of valid vehicles, thenbar of warning vehicles, the
number of violating vehicles, what percentage t¢éltovas violating, the number of
single axle violations, the number of tandem axbdations and the number of GVW
violations

* WEIGHT VIOLATION COUNT: showing for each hour ohé day and each
vehicle’s class, the total vehicle count, the numdfevalid vehicles, the number of
warning vehicles, the number of violating vehicledyat percentage of total were
violating, the number of single axle violationse thumber of tandem axle violations
and the number of GVW violations

Program the System to produce specific reportsaitgabased on data stored in the
System:

* ALPR system data
* Number of vehicles traveling down each lane

» List of a carrier's vehicles passing the Systemmgdua specific time period, include
when the vehicle passes the weigh station.

* Report from the “Confirmation Database” to evalusystem Sort Decision against
the message provided to the In-Cab device by theSewice Providers”

e. Credential Enforcement Screening Requirements

The System must screen data from the CVIEW, SARRR|TaCS, PRISM, and/or the
NCIC systems currently in use by the NCSHP for engidls, safety and
oversize/overweight enforcements listed below usiregfield data collected by the
System. Ensure that the screening tool allowspanador to enable and disable the
screening tools in the setup screen and the vethisiday screen.

At a minimum, include the following Credential Endement Screening
Requirements:

e UCR Credentials

* HazMat Credentials — As a minimum, Identify thesseof the carrier’s
registration credentials.

* IRP Credentials

* |FTA Credentials

» Safety Enforcement

* Oversize/Overweight Enforcement based on WIM data

3. External Interface Requirements

Provide a secure connection to allow the excharigsawier and vehicle snapshot data in
XML format from the State CVIEW system to the Syste
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Program the System to continue normal operatiodewleiceiving and processing files from
the state CVIEW system and to support the procgssimlata at a rate to be determined, but
which may be as often as an update every 15 minutes

Provide a secure connection to allow the exchamgata in XML format from the PRISM,
FuelTaCS, and NCIC to the System.

C. Operator Interface and System Controls

Ensure the system allows operators to view andrabrystem operations through a LAN
connection on their laptops or desktop computelsing laptops or desktop computers, users
will view vehicle data collected by each of thead#drs and sensors in the system, the ALPR
system, view and print reports, identify and regspém system alarms, and view still shot
images of violating vehicles. At a minimum, thewudisplay screens will allow the users to
view the following information:

a. ALPR Data
Display vehicle records for the lane collectingadiaitthe System. Program the system to
show data and images collected.

b. Vehicle Data
Program the system to show data collected by tnead detectors.

c. Vehicle Data
Program the system to show data collected by thiel A&tectors.

d. Individual Vehicle Data

Program the System to display all information @pecific vehicle collected by the
System. Program the System to allow operatorgetw snapshot photographs taken of
vehicles via the overview camera.

e. Alarms

Program the system to allow operators to reviewraaeported by the System and to
allow operators to view snapshot photographs tékete overview CCTV camera and
the ALPR system of violating vehicles.

f. Summary Data

Program the system to allow operators to reviewrsang data for each travel lane in the
system. Have the summary data include total veluolnts, vehicle classifications,
vehicle speeds, gross vehicle weights (by categaxry® weights and system violations
(by type including weight, length, over-heightdplicable), tire pressure anomalies and
credentials).

D. System Reports
The software must provide the following reports:

. Targeted as Federal out-of-service
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. Carrier safety information
. Delinquent fines
. Reported as stolen

. Violations
. Classification (by hour, by day of the month andday of the week)
. Vehicle speed (by class and by hour)

. ESALs (Equivalent Single Axle Loads) or MEPDG (Maalstic-Empirical
Pavement Design) by Hour

. Weight violations (by hour and by class)

. Weight violations count

. Truck count (by day of the month and by day ofwleek)
. Truck count by gross vehicle weight

. Vehicle speeds (by class and by hour)

. System errors (errors reported by system diagrsostic
. Vehicle lengths

. ALPR records

E. Historical Search Queries

The software must provide an operator the abititperform historical data queries.
Furnish the ability to view the results of histalidatabase queries on the user’s screen and to
optionally print the database queries in a forncaeptable to the Department.

The software must maintain a configurable numbemonths, minimum of 3 months,
maximum of 12 months, of historical vehicle data &malysis and reporting. Purge this data
from the system on a weekly basis (i.e., once peekwthe software will examine all of the
vehicle records to determine which are older then gpecified expiry period and delete them
from the database). Furnish software allowing pdo be configurable by day of week and
time of day by a system administrator. Confirmgaug schedule with the Engineer.

The historical search options shall include thditglip set selectable date/time range,
search criteria and filter conditions as follows:

o Search criteria includes:
* Transponder number
e Carrier name
e Statuses set
e Statuses not set
» License plate & jurisdiction
e Minimum GVW
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* Minimum length

* % of max GVW

e Sort decision

* Sign decision
 USDOT number

* Vehicle class range
e Error set, or no error

e Lanes
* Vehicle record number
« VIN

o Filter conditions include:
= Speed change
= Unequal axle count
= Tailgating
= Wrong lane (i.e. volunteer reporting to statioreafieing told to bypass)
* Running scale
= Not WIM lane (i.e. a commercial vehicle in the AV&he)
=  Overlength
= Over GVW
= Overheight (if applicable)
= Random
=  Speed limit
= Credential fail
= Kingpin violation (when applicable)
= Credential hotlist
= Ramp backup

Furnish the ability to view the results of histalisearch on the user’s screen and to
optionally print the historical search results.list

12.2. MATERIAL

Provide reproducible and installable copies oBaftware packages on CD-ROM including
third party applications such as database, reparemtion etc. if applicable. Provide an auto-
setup executable file or application that will ads@all software packages with minimal human
interaction.  All initial software system configtias shall be handled by the auto-setup
application to the extent possible

Furnish perpetual license for all software packagses throughout the system. Furnish all
software pre-installed on controller hardware ptoinstallation.

Controller hardware used to run the software deedriin this Project Special Provision is
accounted for in other specifications in this doeanm
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Provide mockups for all operator screens and sysegarts prior to generating/developing the
screens and reports. Make changes to the repomafe and screen views based on the
Department’s comments.

12.3. MEASUREMENT AND PAYMENT

Central Control Softwarevill be paid for at the contract lump sum pridéo measurement
will be made for the interface with the individumlmponents of the system, including but not
limited to the WIM systems as these will be consdencidental to furnishing and installing the
Central Control Software.No measurement will be made for the interface withittegvidual
components of the systemgcluding but not limited to thALPR, AVI , ATM, inductive loops,
and camerasystemsas these will be considered incidental to furnighnd installing the
Central Control Software. No measurement will bedendor softwarelicenses andipdates
required during the System Warranty as these glconsidered incidental to furnishing the
System Warranty.

Payment will be made under:
Pay Item Pay Unit
Central Control SOMWAIE ............uiiiet e e e e eaenas Lump Sum

13. TESTING & ACCEPTANCE

13.1. DESCRIPTION
A. General

Test all equipment, cable and software furnishetliastalled under this Project. Conduct all
testing in the presence of the Department. Thea@eyent reserves the right to perform any
inspections deemed necessary to assure that thgresnt conforms to the requirements
required in these Project Special Provisions.

At a minimum, test the following items:

« ALPR
« WIM
« ATM
« CMS

» Camera equipment, including frame grabber
* Infrared llluminators

Develop detailed test procedures and obtain Degattapproval before the tests are
conducted. Allow 20 days for the review periodenibnstrate through the test procedures
that all requirements defined in these Project Bp&eovisions, including but not limited to,
functional/system performance requirements, elstrequirements, data
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transmission/communication requirements, safetgipasd requirements, and interface
requirements with other components of the Systeve baen satisfied. During the testing,
perform additional tests if the Department’s reprgatives request such to confirm proper
operation.

Compare the results of each test with the requinésrgpecified in the Project Special
Provisions and with the approved test procedufeslure to conform to the requirements of
any test will be considered as a complete failmetthe equipment and software will be
rejected. Make any corrections deemed necessawy additional cost to the Department.
Assume total responsibility for documenting theutssof such tests and furnishing the
documented test results to the Department.

The approval of test procedures and witness of ssthwill not relieve the Contractors of
his responsibility to provide a completely accefgaind operating system that meets all
requirements of these Project Special Provisions.

B. Operational Test

Conduct approved tests on all installed equipmedtsaftware. Perform these tests in the
presence of the Department. The following sepdestis are required:

* ALPR System (including the Overview Camera)

Use real vehicles to test the system. Test themsys day and night conditions over a 3
hour period each in full daylight and dusk to night

« AVI System

Use real vehicles to test the system. Test themsyt ensure proper operation with
commercial vehicles using the transponder system.

«  WIM System

Test the systems performance as described in tiv System Specifications located in
these Project Special Provisions.

« ATM System

Test the systems performance as described in tihé Byistem Specifications located in
these Project Special Provisions.

* CMS System

Ensure during other tests that the CMS displaysohneect message and that the diming
features of the sign function properly.

C. Observation Period

After all equipment and software comprising thet&yshas been accepted, satisfactory
completion of the System acceptance test, and tafi@ing is complete, a 30-day observation
period begins. The NCSHP will be responsible fegrating the system during this period.

The following conditions apply to the observatiaeripd:
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During the observation period, ensure the systemitors all components of the System and
performs all functions described in these Projgeckl Provisions.

If any hardware item provided under these Projpeictal Provisions fails, repair the item at
the Contractor’s expense. If a failure occurs,dbgervation period would begin for the full 30-
day duration.

During the observation period, have personnel redipg to the problem within 24 hours
after being notified of a problem by the Departmeéniithin two days, have personnel on-site,
with replacement equipment, addressing and congpetiny issues with the System.

If another problem is discovered, such as erroneoagutations, the observation period will
be suspended until the Contractors corrects thalgrmoat his expense. Once the problem has
been eliminated, the observation period will resurtiehe problem was one that affected the
entire system rather than just one field device dbservation period will not resume until the
system has performed properly for at least 72 hoDrgring this 72-hour period, demonstrate
that any corrections or modifications made aredydhat the problems which restricted system
operation have been corrected, and no new probhawes resulted from the changes.

Total system “down time” may not exceed 30 hounsnduthe observation period. Down
time includes the time of suspension of the obsemaeriod as described in the previous
paragraph. Down time is a condition caused bwifaibf the central equipment, system
software, field equipment or communications systetmch causes the system to cease normal
operation. If total system “down time” exceedshgurs, a full duration of the observation
period will begin again.

Terminate the observation period if 10% or morg¢heftotal quantity of any individual
hardware item fails. Commence a full observatienqa for that hardware item upon the repair
of a failed hardware item.

Upon successful completion of the observation jgetilee Department will accept the
system, providing that all errors and omission€amtractors-supplied documentation have been
corrected and all other requirements of the Prc@eticial Provisions have been met. Final
acceptance will be in writing from the Department.

The 30-day observation period is not consideretigidhe work to be completed by the
project completion date.

13.2. MEASUREMENT AND PAYMENT

There will be no direct payment for the work covkne this section as it will be considered
incidental to the work required herein.
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14. DOCUMENTS AND SUBMITTALS

14.1. GENERAL

The submittals listed below complement requiremstated throughout these Project Special
Provisions and do not replace them.

Submit for approval catalog cuts and/or shop drgwiior materials proposed for use on the
project. Allow 20 days for review of each subniitt®o not fabricate or order material until
receipt of Engineer’s approval.

Submit 1 copies of each catalog cut and/or drawimd)show for each component the material
description, brand name, stock-number, size, ratmgnufacturing specification and the
intended use (identified by labeling all componemth the corresponding contract line item
number). Present the submittals neatly arrangéukisame order as the contract bid items.
Electronic submittals of catalog cuts and drawimgy be accepted in lieu of hard copies.

One hard copy and an electronic (PDF) copy of meetesubmittals will be returned to the
Engineer.

Supplement each drawing by material cut sheetgartd list. Provide parts list in the following
format:

Part ID Source Part number Alternate Alternate Description
source Part number

14.2. DRAWINGS AND DOCUMENTS’ CERTIFICATION

Provide plans for the equipment cabinet, mountegcdption, and shop drawings with
documentation and calculations approved by a Psafieal Engineer registered in the state of
North Carolina that bears his/her signature, seal,date of acceptance (where applicable).
14.3. MECHANICAL

This set of submittals includes, but is not limitedmaterial specifications and parts list.

14.4. ELECTRICAL

This set of submittals includes, but is not limitedmaterial specifications, parts list, and warin
diagrams within the equipment cabinet and any etedtservice equipment required.

14.5. ELECTRONICS

This set of submittals includes, but is not limitedmaterial specifications, parts list, and
schematic diagrams for all electronics assembhessaib-assemblies used in the system.
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14.6. BLOCK DIAGRAMS AND USER MANUALS

Provide block diagrams with the material submitedtsg with user and Instruction Manuals
prior to training for approval.

14.7. PROPRIETARY PARTS

Provide a list of all proprietary, non-warrantyatenic component parts, along with its
associated cost, at which the vendor will supptyafthree year period after final project
acceptance. Failure to supply this required pedary part and price information may be
grounds for rejection of the submitted item duemtmmplete information. A partis considered
to be a proprietary part if it is designed and nfactured exclusively for a specific hardware
item and is not commercially available for sal¢he general public. In addition, any item that is
sole source (e.g. available only from the venddram a single known manufacturer) is
considered to be proprietary and should be idextiilong with the sole source. Identify and
guote a price for parts that are no longer beingufactured and identify the item as one that is
no longer manufactured.

14.8. PROTECTION OF MANUFACTURER’SPROPRIETARY |NFORMATION

NCDOT will use the above documentation (schematicawings, software, firmware, manuals,
etc.) exclusively for the following purposes: diaging and performing repairs on
malfunctioning equipment, equipment circuit boarts] malfunctioning systems; operational
test of repaired equipment, circuit boards, syst@md performing authorized upgrades to
equipment, circuit boards, and software suppliedeurhis contract. NCDOT will not use or
copy devices or software for any purpose other thagnosis, repair, and testing or to perform
authorized firmware or software upgrades.

Upon notification by the manufacturer, the Deparitragrees not to divulge any proprietary or
otherwise confidential information contained in #i®ve required documentation. NCDOT
agrees to protect and secure any proprietary dauiatnen identified by the manufacturer as
proprietary or confidential. Upon request by thenofacturer, NCDOT agrees to sign a binding
non-disclosure agreement with the manufacturetlggrdousiness that is providing
documentation it considers proprietary or otherwisefidential.

14.9. MEASUREMENT AND PAYMENT

No measurement will be made of this work as thedlieb& considered incidental to the work
required herein.

15. TRAINING
15.1. DESCRIPTION

Provide a one day, minimum of 6 hours training cowgethe operation of the equipment and
software being supplied as part of this projectuprto 2 sessions, 10 people per session. Enlist
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manufacturer’s representatives or personnel apdrbyehe Department to conduct the training
course.

Include both classroom instruction and practicgdegience on the System operations. Provide
both an introduction to the system and the thedrigsooperation in the training session. At a
minimum, include the components of the system, raeénsoftware operation, and the
configuration of the central and field equipmePRtovide each trainee with hands-on experience
with the computer and controller system. The oc®wfsould cover the operation of all software
provided in this project. The course should alsgec the proper operating techniques. The
training shall include:

» System overview supplemented by a detailed bloagrdm,

» Data-flow diagram,

* Major system’s components identification and operat

» System’s theory of operation,

* System administration

* Overview of major system software packages andribpeies,

» Software installation and configuration

» Hardware/software Error codes identification artdripretation

» Troubleshooting tips and procedures

e System startup and reboot

» Software/firmware update procedure

* Warranty claim procedure

» Technical support contact information for regulad after-hour business
At least 40 days prior to commencement of eachitrgicourse, submit detailed course
curriculums, draft manuals and handouts, and resuwhthe instructors. The Department will
review and request modifications of that matersahppropriate.

Conduct all courses on weekdays at times to befgmeby the Department. The Department
will furnish the training facility.

Provide training material generated for each counseiding manuals and other handouts for
each attendee that serves not only as subjectrgpegdaut as quick reference material for future
use. The course must utilize, to the greatesnéxiaessible, the documentation described in
these Project Special Provisions. Use the traiomgses to familiarize the students with all
documentation that has been provided as part ®ptigject. Deliver all course material, in
reproducible form, to the Department immediateNofwing course completion.

Video record each training session and deliverOk® to the Department at the conclusion of
the training.

15.2. MEASUREMENT AND PAYMENT

Training will be measured and paid for at the contract lwsam price for work detailed in
this section. No measurement will be made forutsors, material, and other items required for
the training as these will be considered incidental

Payment will be made under:
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Pay Item Pay Unit
L1211 11T PP Lump Sum

16. SYSTEM WARRANTY

16.1. DESCRIPTION
A. General

Unconditionally warrant the performance of all ggss and subsystems for a period of three
(3) years from the successful completion of thel&9-observation period.

Provide the necessary labor, parts, materialss toedt equipment and facilities required to
address any warranty issues related to the sydtemitas installed.

The warranty coverage will be renewable on an drivasis for an additional five (5) years
by mutual consent of both parties. Develop the fmysthe renewable option through mutual
agreement of both parties.

B. Scope of Warranty

Ensure the components of all systems are in goastimg condition and take appropriate
action to remedy performance issues. Good workogdition is defined under this project as
equipment meeting the system specifications foeptance, accuracy, and tolerances as defined
in these Project Special Provisions.

Provide scheduled diagnosis and repair service oantéspond to repair malfunctioning
equipment as outlined below:

. Complete scheduled preventative maintenance, dtigrtesting, and repairs (if
needed) at six (6) month intervals. Preventativenteaance shall be completed in
accordance with the equipment manufacturer’s recengiations and standard
practices. Provide routine checks on all majotesys, system components and
ancillary equipment and take any corrective actooansure proper long-term
operation. The maintenance shall include, bubedtmited to the following

activities:
. Check installation of grout and sealant for loopd sensors. Repair or
replace as required.
. Perform visual inspection of detector housings r@pair or replace as
required.
. Clean the interior and exterior of the System etgts, power supplies,

controllers and communications equipment in thepygant cabinet. Repair
or replace as required.

. Check condition of all System cables and connecterminal strips, and
back-up batteries. Repair or replace as required.
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. Perform visual inspection of the equipment cabiRefpair as required.

. Test and visually inspect equipment cabinet veiditlafan and filter,
thermostat, light and fused switch. Repair or replas required.

. Test and verify control and sequence of operatfanterface components.

. Test and verify all components of the System. Afjtepair or replace as
required.

. Provide one (1) session of a System operationseame (1) month prior to the

end of the warranty period. The sessions should iaéimum of 5 hours in
length. Include in the refresher course a handdemnonstration of system
functionality. The Department will provide faciis for the refresher course.

. Provide emergency repair services, on an as ndetesl The response time for
emergency repair service shall be as follows:

* 24 hours to acknowledge request
* 48 hours to respond to request

* 7 business days to repair any roadside equipmesdtdd in the
equipment cabinet including any auxiliary suppaytipment located
in either the equipment cabinet or in the Scale d¢oand return
System functionality. This excludes sensors |atate the actual
roadway as these items will require schedulingléme closures and
obtaining the proper equipment to replace the dagensor. The
repaired System shall function to the specificatiaiefined in these
Project Special Provisions for acceptance, accurang tolerances.
Document all activities performed under the warraagreement, both
preventative and emergency maintenance, in anretectdatabase
that facilitates sorting the records by time perand/or device type.

. Submit for approval by the Department a maintenaamoe repair database
proposal that tracks, at a minimum, the followingems and
information:

» Date and time of scheduled preventative maintenance

» All preventative maintenance activities completed.

» All parts repaired or replaced during preventaimeintenance.
» Technician completing preventative maintenance work

* Repair history for all systems and subsystems

» Date and time of emergency maintenance request

« Date and time of technician on site to respond toergency
maintenance request.

» Description of defective equipment or malfunctignoperations
during emergency maintenance requests.
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» Technician responding to emergency maintenancesstqu
» Corrective actions taken during emergency maintemaequest.

» Date and time that operations restored after emeygenaintenance
request.

* Model and serial number of any equipment repairetiraplaced
during emergency maintenance request.

Provide both electronic and hardcopy records oltdated database within ten (10) days of
each maintenance activity.

Document all itemized material, equipment, and tadmsts incurred to maintain the System
during the warranty period. The cost records sdé#ferentiate between preventative and
emergency maintenance costs. Provide these retmttle Department on a semi-annual basis
within fifteen (15) days after the end of the siomth period. These records are for
informational purposes only and will not be usedaabasis of payments to the Contractors.
Ensure that these cost records are complete andaaec The Department may perform an audit
to verify the accuracy of the cost records.

Provide software upgrades for all new software sievis completed during the warranty
period at no additional cost to the Departmententdy a cutover procedure for all software
upgrades, which ensures that there is no inteonpdf service or failure of any operation as a
result of upgrading the software. Also developatingency plan to re-install older versions of
software, by the Contractors (at no additional ¢coghe Department), if any operation fails or
any system degradation is encountered as a résubaftware upgrade.

C. Warranty Evaluation

Two (2) months prior to the end of the warrantyigear the Department will inspect the
system thoroughly for potential system defects naspnce of the contractor. This inspection
will be done by the Department’s personnel or repnéative. Assist the Department’s personnel
or representative during this inspection. Two {&eks prior to the inspection, provide a
summary report of all preventative and emergencynt@eaance records. This report shall
document and certify that all components have beamtained fully in accordance with the
Project Special Provisions and manufacturer recaomgiaions and that all manufacturer
warranties that extend beyond the Contractor’s avayrhave been in no way compromised.

Following the inspection, the Department will detere if there are any unresolved defects
with equipment hardware or software. The Departmeii provide a punch list to the
Contractors for the replacement or repair of defeatomponents or repairs to system software.
Replace or repair equipment and software identifetthe punch list within thirty days of receipt
of the punch list. Also replace any componentssehmanufacturer warranty has been voided or
compromised by any action/inaction on the parth&f €Contractors. Document all repairs or
replacements completed, providing the documentatahe Department within two (2) months
of receipt of the punch list.
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D. Correction of Work

Re-execute any work that fails to conform to thgqureements of the Contract and that
appears during the process of the work. Remedy defgcts due to faulty materials or
workmanship which appear within the warranty peridde provisions of this article apply to
work done by subcontractors as well as direct eygas of the Contractors.

E. Traffic Control

Traffic control for all maintenance activities requog lane closures will be provided by
NCDOT in accordance with NCDOT standards.

16.2. MATERIALS

All replacement materials and equipment providedeurthe warranty shall meet or exceed
the requirements as defined in the Plans and tlged?rSpecial Provisions. If during the
warranty period a part or component of a systensutrsystem is no longer available to the
Contractors, obtain equipment which ensures tleasyistems and subsystems meet or exceed the
specifications and functionality as defined in th€soject Special Provisions.

Provide all labor, tools, test equipment and otguipment necessary in the maintenance,
repair and replacement of all components furnisheder this contract during the warranty
period.

16.3. CONSTRUCTION METHODS

In replacing equipment under the maintenance agraenmeet or exceed the construction
requirements for each component as defined in ldr@sRand Project Special Provisions.

16.4. MEASUREMENT AND PAYMENT

System Warrantwill be measured and paid for at the contract llsum price for System
Warranty. The System Warranty is not part of tlhat€act Time.

No measurement will be made for providing labortgamaterials, shipping, vehicles, tools,
test equipment, documentation and facilities aseheill be considered incidental to furnishing
the System Warranty.

Payment will be made under:
Pay Item Pay Unit
SYSIEM WAITANLY ..ottt e et e e e e e e e ea e e eenaaees Lump Sum
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UPGRADE EXISTING | -/4 SOUTHBOUND WEIGH STATIONS WITH
AUTOMATED VEHICLE IDENTIFICATION SYSTEM , WEIGH -IN-MOTION ,
TIRE MONITORING SYSTEM , AUTOMATED LICENSE PLATE READER
AND OTHER DEVICES
PROJECT SPECIAL PROVISIONS

This seal is for sections 17-22 only.
Not Valid Unless Signed
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17. WORK ZONE TRAFFIC CONTROL FOR

INTERSTATE/FREEWAY ITS INSTALLATION

17.1. GENERAL REQUIREMENTS

Maintain traffic in accordance with Divisions 101 land 12 of the2018 Standard
Specificationsand the following provisions:

Install Work Zone Advance Warning Signs in accoaawith Standard Drawing No.
1101.01 of th018 Roadway Standard Drawingsgor to beginning any other work.

When personnel and/or equipment are working wittbnfeet of an open travel lane, close
the nearest open shoulder using Standard Drawingll@1.04 (Shoulder Closure on Divided
Facilities) of the2018Roadway Standard Drawingsless the work area is protected by barrier
or guardrail or a lane closure is installed.
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When personnel and/or equipment are working orstimeilder adjacent to a divided facility
and within 10 feet of an open travel lane, close tiearest open travel lane using Standard
Drawing No. 1101.02 of the018Roadway Standard Drawings.

When personnel and/or equipment are working withiane of travel of a divided facility,
close the lane using Standard Drawing No. 1101f@Be?018Roadway Standard Drawings
as directed by the Engineer. Conduct the workhst &ll personnel and/or equipment remain
within the closed travel lane. Perform work onlyamhweather and visibility conditions allow
safe operations as directed by the Engineer.

A. Time Restrictions for Lane Closure and Road Closuré\ctivities

All lane closure and road closure activities shwlperformed in compliance with the day
and time restrictions listed and defined in this\Cact.

Any activities performed outside of these requireteewill be subject to the liquidated
damages unless approved by the Engineer priorgiohi@g the activity.

The Contractor may place/pre-stage all requiredss@nd traffic control devices necessary
for lane closures prior to the closure time as appd by the Engineer. However, flashing arrow
boards and changeable message signs shall noatedane closure information until 30 minutes
or less prior to the installation of the lane clasulypical pre-staging times are 1 hour for a
single lane closure and 2 hours for double andetigne closures. The travel lane(s) are to be
closed at the prescribed times defined in this @aht When available, law enforcement should
be onsite to shadow workers during pre-stagingyitiets.

For removal, the lane(s) must be reopened in campd with the times defined in this
Contract. It is acceptable to remove the signs aradfic control devices from the
shoulder/staging area after the lane(s) are redpéaetraffic. All electronic lane closure
messages and flashing arrow displays shall be ruf€ danes are opened. When available, law
enforcement should remain on the project while woskremove and secure their signs and
devices.

B. Work Zone Speed Limits and Digital Speed Limit Sigs (DSLS)

All speed limits are the sole authority of the NCDQAn ordinance by the State Traffic
Engineer is required for all speed limits in orttethave a lawfully enforceable speed limit. No
speed limit messages/signs shall be installed prioeceiving a signed ordinance.

The Regional Traffic Engineering Office and the iBien Construction Engineer in
coordination with the Work Zone Traffic Control $iea will provide all work zone speed limit
recommendations based on activities and conditions.

When lane closures are in effect, implement a Warke Variable Speed Limit Reduction as
stated in the ordinance and in accordance witlatiaehed provision and drawing.
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Use Digital Speed Limit Signs (DSLS) to display therk zone speed limit as shown in the
attached special provision and drawing. The spmei $hall be continuously displayed on the
digital speed limit signs.

The Contractor will be responsible for coordinatingh the Engineer when the work zone
speed limits are to be changed and will have t& spproval by the Engineer before the speed
limit is changed.

When the variable speed limit reductions are ieaffcover or remove any existing speed
limit signs located within the active work area ttt@nflict with the variable speed limit
reduction.

The speed limit shall be returned to the existiogesl limit when the lane closure is removed
and traffic is returned to the existing pattern.

C. Connected Lane Closure Devices

Furnish and install Connected Lane Closure Devibas transmit the location of the lane
closure to navigational companies and the Statelidasportation Operations Center (STOC).

D. Work Zone Presence Lighting and Sequential FlashingVarning Lights

Provide the following for nighttime work activities accordance with attached drawing and
special provisions:

1. Furnish and install Work Zone Presence Lightmmgupplement the Contractor’s portable
construction and equipment lighting for the purpofalerting motorist to the existence of an
active work zone and to encourage compliance vighréduced work zone speed limit. See
attached special provision.

2. Furnish and install Sequential Flashing Warniigihts on drums used for merging tapers
to assist motorists in determining which directioormerge and to decrease late lane merging.
See attached special provision.

E. Law Enforcement

Use two (2) off duty, uniformed law enforcementicéfs and official law enforcement
vehicles, equipped with blue lights during lanesacl@ operations and two (2) additional law
enforcement officers for ramp/loop closures whethlmperations occur simultaneously.

Use law enforcement officers to assist in the shaap of workers during the installation
and during the removal of lane closures.
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Law enforcement vehicles shall not be parked witthe buffer space. When possible,
position one law enforcement officer downstream tbé other to conduct enforcement
operations. When space is confined, conduct enfugog outside of the lane closure area.

17.2. TEMPORARY TRAFFIC CONTROL (TTC)

Refer to Standard Drawing No. 1101.02, 1101.11,01a1 1110.02, 1115.01, 1130.01,
1135.01, 1165.01, and 1180.01 of # 8Roadway Standard Drawingghen closing a lane of
travel in a stationary work zone.

Drums are recommended for all lane closure operstiaccurring at night. However, if
skinny drums are used at night, they shall be plaseery 20’ in the tangent sections of lane
closure operations. Skinny drums shall not be fsedpstream tapers.

When covering work zone signs, use an opaque rahtbat prevents reading of the sign at
night by a driver using high beam headlights. Ussemal which does not damage the sign
sheeting.

17.3. TRAFFIC OPERATIONS
F. Project Requirements:

Failure to comply with the following requirementsliwesult in a suspension of all other
operations:

1. Prior to the commencement of construction activitye, Contractor shall submit a written
construction sequence for traffic control and cargtton lighting to the Engineer at the
first pre-construction meeting and the sequence briapproved before closing a lane of
traffic. The Contractor and Engineer will coordmavith the State Work Zone Engineer
at 919-814-5037 for additional traffic control gartte, as necessary.

2. The maximum length of lane closure is 1 mile unlpssmitted otherwise by the
Engineer.

3. Perform work only when weather and visibility comahs allow safe operations as
directed by the Engineer.

4. Obtain written approval of the Engineer before wagkin more than one location or
setting up additional lane closures.

5. The Contractor on this and any adjacent projeatsubcontractors working within this

project shall coordinate lane closure locationetyand direction with the Engineer to
best maintain lane continuity through the limitslo and adjacent projects.
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6. Operate equipment and conduct operations in thes shiraction as the flow of traffic.
Maintain vehicular access in accordance with Aeti@l101-05 of the2018 Standard
Specifications.

7. Provide appropriate construction lighting in ace@srce with Section 1413 of ti2018
Standard Specifications

8. Do not install proposed structures or equipmernt éina within 30 feet of an open travel
lane prior to the installation of proposed guaidrai

G. Work Zone Signing:

1. Description

Install Work Zone Advance Warning Signs in accoaawith Standard Drawing No.
1101.01 of th018 Roadway Standard Drawingsgor to beginning any other work.

Install and maintain signing in accordance with iBlmns 11 and 12 of th2018
Standard Specifications

2. Installation

All stationary Advance/General warning work zongnsi require notification to
existing Utility owners per Article 105-8 of the P® Standard Specifications and Special
Provision SP1 G115 within 3 to 12 full working dgysor to installation.

Install all Advance/General warning work zone sige$ore beginning work. If signs
are installed more than seven (7) calendar dags fwithe beginning of work, cover the
signs until the work begins. Install each work eofddvance/General warning sign
separately and not on the same post or stand wayho#her sign except where an
advisory speed plate or directional arrow is used.

All sign locations to be verified by the Engineerop to installation. Once the signs
have been installed and accepted, any sign retrsatequested by the Department will
be compensated in accordance with Article 104-7y Additional signs other than the
ones required in this provision or attached drawingl be compensated in accordance
with Article 104-7.

If there is a period of construction inactivity per than 14 calendar days, remove or
cover advance/general warning work zone signs. olc advance/general warning
work zone signs no more than 7 calendar days befork resumes.

All other operations may be suspended upon faiborecomply with the above

requirements. Such suspended operations would rotreBumed until the above
requirements are fulfilled.
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3. Sign Removal

Once the project is substantially complete, asrdeted by the Engineer, it is
acceptable to remove the Stationary Work Zone Signg remaining punch list items
requiring traffic control are to be completed wiibrtable work zone signing.

Stationary Work Zone Sign removal is a condition ofinal project acceptance.

4, Lane Closure Work Zone Signs

Install any required lane closure signing needednduthe life of the project in
accordance with the Standard Drawing No. 1101.a®»1111 and 1110.02 of tH2018
Roadway Standard Drawings

18. LUMP SUM PAYMENT FOR TRAFFIC CONTROL:

18.1. General

The Contractor shall provide, install and maintaihtraffic control devices and maintain
traffic on 1-74 in accordance with the Work Zoneaiffic Control for Interstate/Freeway ITS
Installation Special Provision during construct@mas directed by the Engineer.

The lump sum price bid for traffic control shallcinde labor, tools, equipment, and
incidentals to furnish, install, maintain, and remadhe following:

Work Zone Signs (Stationary)

Work Zone Signs (Portable)

Flashing Arrow Board

Portable Changeable Message Signs
Drums

Skinny Drums

Truck Mounted Impact Attenuator
Law Enforcement

18.2. Basis of Payment

Refer to the respective Sections of Division 11 &@dof the 2018 Standard Specifications
for the satisfactory installation and removal ahperary traffic control devices.

Partial payments will be made on each payment astilbased on the following: Fifty
percent of the contract lump sum price bid will feed on the first monthly estimate and the
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remaining 50% of the contract lump sum price bidl e paid on each subsequent estimate
based on the percent of the project completed.

Digital Speed Limit Signs, Connected Lane Closu&equential Flashing Warning Lights,
and Work Zone Presence Lighting are paid separatedgcordance with their respective special
provisions.

Pay Item Pay Unit
Traffic CONLIOL ... et e et e e era e e eees Lump Sum

19. CONNECTED LANE CLOSURE DEVICES:

19.1. Description

Furnish, install, operate, maintain, relocate, @mdove connected lane closure devices for use
on Interstate and Freeway lane closures. The parpba Connected Lane Closure System
(CLCS) is to transmit real-time information of agtilane closures on Interstate and Freeways
for use by the State Transportation Operations&€d®TOC), Regional Transportation
Management Centers (TMCs), and 511 systems; arttiifdrparty vendors (Mapping,
Navigation, Connected Vehicles, etc.) to identifiyl grovide advanced notification of active
lane closures to approaching motorists.

19.2. Materials

The connected lane closure devices shall be desigme built to transmit the location of the
real-time lane closure from the START to the ENBRIsthat the full length of the lane closure is
known. . The information transmitted shall be appbby each entity, conform to the current
version of the USDOT’s Work Zone Data Exchange (WYE&pecification and be publicly
available to NCDOT approved consumers of this ddtare information about the WZDx
specification can be found dtt{ps://www.transportation.gov/av/data/wzdx

The connected lane closure devices shall be capéhblegeless communication.

The initial connected device representing the STAGCEtion shall be designed and attached to
the flashing arrow board in such a manner thatanly activated when either the left or right
arrows are displayed, not when the flashing arroart) is operated in caution mode. When the
lane closure is removed, and the flashing arrowdbtaned off or changed to caution mode, the
connected device shall automatically turn off sitamously and its location shall no longer be
transmitted. The device shall also have a visuditator (e.g. an illuminated light either steady
burn or flash) to allow clear, visual proof the mevis powered on, has established
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communication and is transmitting. The visual iatlie shall not be located such that it
potentially creates confusion to the motorists.

The second connected device representing the EbHidm shall be installed on a
crashworthy (e.g. NCHRP 350 or MASH-16) traffic tmhdevice. It shall have an easily
accessible power switch and a small status indid¢igtat mounted such that it is visible when
passing by in a vehicle at operating speed. Whétclsed to the ON position, the light shall
indicate that device has established communicatnzhis transmitting. The light may be either
steady burn or flashing and shall not exceed ophen¢h in diameter. The second connected
device representing the END location may be creatédally by a connected flashing arrow
board.

The devices shall have battery life sufficient taimtain operation for the duration of the lane
closure or have the ability to be recharged witltmactivating the device or impacting the
location of the lane closure information transnditte the external parties. All costs associated
with charging are incidental and shall be inclugethe cost of the system.

19.3. Construction Methods

Connected lane closure devices shall be used d¢enallclosures on freeways and interstates
throughout the project.

A START and END location shall be established peuging of lane closures (single,
double, or triple); one attached and wired intoftaghing arrow board at the beginning of the
first taper, and the other at the last traffic cohtlevice at the end of the lane closure(s) if the
END location cannot be created virtually. Suppletakftashing arrow boards in advance of the
first lane closure taper or flashing arrow boardsubsequent lane closures (for double and triple
lane closures) shall not be transmitting if equgppéth connected devices. Subsequent lane
closures occurring downstream of where all lane® lieeen reopened and lane closures in the
opposite direction of travel will require additidrc@nnected devices.

The second connected lane closure device shaldoeiatly turned ON and OFF by crews
installing and removing the lane closure unlessiwace can be controlled or virtually created
by the initial connected device. The unit shaltltmed on immediately upon installation of the
lane closure and turned off immediately upon rerhof’éhe lane closure.

Once installed, the Contractor shall verify tha tonnected lane closure devices are

transmitting information prior to leaving the devignattended and re-verify transmission every
72 hours for long-term installations.

19.4. Technical Requirements

The connected devices shall be run continuouslyngwany active lane closures for the
length of the contract.
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The GPS within the connected devices shall hawariadntal accuracy of 10 feet, 95% of
the time.

The connected device information, including thetam, transmission status, and battery
status shall be transmitted within five (5) minubésnitiation and updated every thirty (30)
minutes to the central server.

The contractor shall provide multiple logins toegred server (e.g. vendor dashboard) that
provides real-time and historic status. The statust be exportable, within 24 hours, in .csv or
XlIs format and include data for date, display ciom, time on, time off, and GPS coordinates.
The historic logged information shall be availateCLCS users 24/7/365 during the length of
the entire construction phase. All logged informatirom the project shall be retained by the
Contractor and be available to the NCDOT for astleme (1) year after the contract ends.
Information shall include timestamps, device naflashing arrow mode, communication status,
battery voltage and GPS location.

The battery voltage shall be collected at lease@rchour. The information shall be stored
and available for troubleshooting. The system ghatismit an alert if the battery voltage of a
device is under a specified threshold.

The CLCS shall provide an immediate electronictgleg. via E-mail or SMS) to the Traffic
Control Supervisor or other designated individéial device is not transmitting its position for a
period of 30 minutes or more.

The outputs from the connected device on the abmavd and the downstream connected (or
virtual) device at the end of the lane closureldbakasily identifiable as a single system, either
by sequential device IDs, identical project nansesither method as approved by the Engineer.
Additional pairs on the project shall have unigdentifiable information such that it is not
confused with another project pair.

19.5. Measurement and Payment

Connected Lane Closure Deviogil be measured and paid as the maximum number of
connected devices acceptably placed and in useyairee time during the life of the project.
Each lane closure system may be satisfied by otteedbllowing:

* Two (2) connected lane closure devices; one coadect the flashing arrow board and
the other on a crashworthy device at the downsteaanof the lane closure.

* One (1) connected lane closure device connectdtletdlashing arrow board that can
generate a virtual END location with 50’ accuracy.

All devices for each system must be functioningpprty to receive payment for the system. No
payment will be made for a system until all deviaes satisfactorily installed and operational at
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the device and on the vendors dashboard. A coflyeaflevice status reporting should be
provided by the contractor every 2 weeks.

The price for each connected lane closure systdhcovier all material, labor, maintenance,
relocation, removal, and communication costs regufor the duration of the project.

Flashing Arrow Boards will be measured and paidaoordance with Section 1115.
Crashworthy devices (such as drums) used to mberddwnstream connected lane closure

device shall be considered incidental.

Pay Item Pay Unit
Connected Lane Closure System Each

20. WORK ZONE DIGITAL SPEED LIMIT SIGNS

20.1. Description

Furnish and install Work Zone Digital Speed Limigi$s on interstates and freeways with
speed limits of 55 mph or greater. These signsragelatory speed limit signs with LED
displays for the speed limit numbers.

20.2. Materials

Digital Speed Limit Signs shall be a minimum 36"deix 48" high. The speed limit sign
(R2-1) shall be black on white with high intensititite prismatic sheeting.

The Digital Speed Limit Sign shall be mounted stlddt the bottom of the sign is 7’ above
roadway.

The LED panel shall be a minimum of 28” wide x X8§h. The display on the LED panel
shall be amber or white.

The LED numbers shall have a minimum 5 wide by ghhpixel array with a minimum
height of 18".

The LED panel shall have auto brightness/dimmingabdity.

The black on orange “WORK ZONE”" sign shall be m@aghabove the speed limit sign. It
shall be 36” wide x 24” high with high intensityigmatic orange sheeting.
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The black on white “$250 FINE” sign shall be mouhbelow the speed limit sign. It shall be
36" wide x 24" high with high intensity prismatichite sheeting.

All digital speed limit systems shall have opemsibsoftware and wireless communications
that allows for remote operation and data monitprith shall be configured to allow access by
the Engineer or their designee to change eachisigpendently or change the speed limit on all
signs at once from a PC, tablet or cellular phqmieation.

Radar equipment to detect approaching speeds atighial speed limit systems is optional.
However, if the systems have radar, they will baigoed to store the detected speed data, this
information should be available in a spreadshegh&b and accessed remotely from a secure

cloud location.

The Work Zone Digital Speed Limit systems shallénfleashing beacons. The beacons are to
be a minimum of 8” diameter LED circular yellow. &hshall be mounted above and below the
sign assemblies and are to be centered. The beshahslternately flash at rates not less than

50 or more than 60 times per minute.

In addition, the flashing beacons shall be mouimeglich a manner that the $250 FINE sign
is not obscured when in operation.

Digital Speed Limit Signs may be trailer mountedstationary mounted. The unit shall be
solar powered and have the ability to operate nantisly. It shall be supplemented with a
battery backup system which includes a 110/120 \Wd@ered on-board charging system.

The batteries, when fully charged, shall be capabf@mwering the display for 20 continuous
days with no solar power. The unit shall be capableeing powered by standard 110/120 VAC

power source.

Store the battery bank and charging system inkalde, weather and vandal resistant box.

All Work Zone Digital Speed Limit Sign equipmentathbe on the NCDOT Approved
Products List.

20.3. Digital Speed Limit Displays

The speed limit shall be continuously displayediansigns. All other stationary speed limit
signs shall be covered when Digital Speed Limiteys are in operation.

A. Reduced Speed Limit Displays

The Digital Speed Limit systems shall have beaamts/zated when the work zone speed
limit is reduced. Otherwise, the beacons are taneroff.
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IF THE DIGITAL SPEED LIMIT SYSTEM IS EQUIPPED WITHRADAR: The Digital
Speed Limit Signs shall display the reduced workezgpeed limit without flashing the LED
speed limit number unless approaching speeds deetdd to be 6 MPH or higher than the
displayed speed limit. If speeds are detected 6 MP&bove the displayed Speed Limit, then the
LED shall flash the speed limit until the speedsithin the 6 MPH tolerance.

B. Existing Speed Limit Displays

When the existing speed limit is displayed on thgitBl Speed Limit Signs, the beacons are
to remain off.

IF THE DIGITAL SPEED LIMIT SYSTEM IS EQUIPPED WITHRADAR: The speed limit
number is not to flash unless the approaching spaexldetected to be 6 MPH or higher than the
displayed speed limit.

20.4. Other Construction Methods

The speed limits are the sole authority of the NODCQANn ordinance by the State Traffic
Engineer is required for all speed limits in ortkehave a lawfully enforceable speed limit.

The Regional Traffic Engineering Office and the iBien Construction Engineer in
coordination with the Work Zone Traffic Control $iea will provide all work zone speed limit
recommendations based on activities and conditions.

The Contractor will be responsible for coordinatingh the Engineer when the work zone
speed limits are to be changed and will have t& approval by the Engineer or their designee
before the speed limit is changed.

Whenever possible, each trailer mounted unit sk&jplaced on the paved shoulder and shall
have the capability of being leveled.

20.5. Measurement and Payment

Work Zone Digital Speed Limit Signsll be measured and paid as the maximum number of
Work Zone Digital Speed Limit Signs satisfactoiifgtalled according to the attached detail and
properly functioning at any one time during the lidf the project.

This includes all materials and labor to installkimtain and remove all the Work Zone
Digital Speed Limit Signs.

Pay Item Pay Unit
Work Zone Digital Speed Limit Signs Each
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21. WORK ZONE PRESENCE LIGHTING

21.1. Description

Furnish and install Work Zone Presence Lightingirumnightly lane closures on multilane
roadways with speed limits of 55 mph or greater.

21.2. Materials

Anti-glare lighting systems are required. Work ZdPresence Lighting shall be installed in
accordance with the attached detail and the Matwri@cts recommendations.

Supply a power source for each light to provide ltgbt output as described in the chart
below.

Each light unit shall be capable of providing a imuam of 14,000 lumens illuminating a
minimum area of approximately 3,000 square feeg light shall be capable of being elevated to
a height of 14 feet above the pavement.

Each light unit support base or mounting standl $teade the capability of being leveled such
that the light mast is plumb.

Provide Work Zone Presence Lighting listed on ti@DDT Approved Products List.
21.3. Construction Methods

Work Zone Presence Lighting is permitted to begtagted (up to 1 hour prior for single lane
closures and up to 2 hours prior for double oldripne closures) along with other traffic control
devices or installed within 1 hour after the neaegsraffic control has been installed for the lane
closure(s). At the end of the work night, the Wane Presence Lighting shall be removed
within 1 hour before or after the lane closure¢semoved.

Whenever possible, each light unit shall be planethe outside paved shoulder, a minimum
of 4 feet from the travel lane and spaced accortinthe chart below based on the amount of
light output for each unit.

Work Zone Presence Lighting is permitted to supgleirihe Portable Construction Lighting
inside the lane closure. At no time shall Work Z&mesence Lighting be used in lieu of Portable
Construction Lighting when required.

If there is sufficient existing overhead lighting/ork Zone Presence Lighting may be
eliminated as directed by the Engineer.
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21.4. Lighting Unit Installation Requirements

The lighting units shall be installed in advancéhaf lane closure as shown on the attached detail
and spaced according to the chart below:

AREA 1 AREA 2

. llluminated

Light Output . # of . # of .
Fixture Area | | . Spacing* . Spacing*

(Lumens) (Sq. Ft.) Lights Lights
14,000 - 35,000 4 6 640’ (16 skips 8 480’ (12 skip
35,001 - 59,999 5 5 800’ (20 skips 6 640’ (16 skip

60,000+ 6+ 4 1,000’ (25 skips) 5 800’ (20 skips)

*Skips refer to traditional 10’ pavement markingds with 30’ gaps.
Area 1: Begins 2,640’ downstream from CMS; Extetudisist past ¥ Lane Closure Sign

Area 2: Begins just past thé'Lane Closure Sign; Extends to just past the lasteLClosure
Sign

21.5. MEASUREMENT AND PAYMENT

Work Zone Presence Lightingll be measured and paid as the maximum numbégluing
units satisfactorily placed, accepted by the Engiinand in use at any one time during the life of
the project.

Relocation, replacement, repair, removal, and reaamice of Work Zone Presence Lighting
units will be incidental to the work of this sectidNo measurement or separate payment will be
made for power generators, batteries, or other pswaply devices.

Pay Item Pay Unit
Work Zone Presence Lighting Each
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22. SEQUENTIAL FLASHING WARNING LIGHTS

22.1. Description

Furnish, install, relocate, maintain, and remowgusetial flashing warning lights on drums
used for the merging tapers of nighttime lane dlesu

Materials

Provide sequential flashing warning lights that tak of the requirements for Type A
warning lights in accordance with the Manual of fdmn Traffic Control Devices (MUTCD).

Each light unit shall be capable of operating fidlyd continuously for a minimum of 200
hours when equipped with a standard battery set.

Each light in the sequence shall be flashed ateaafanot less than 55 times per minute and
not more than 75 times per minute. The flash ratd #Hash duration shall be consistent
throughout the sequence.

The lights shall be weather independent and visbatructions shall not interfere with the
operation of the lights.

Use sequential flashing warning lights listed ca WCDOT Approved Products List.
22.2. Construction Methods

Use sequential flashing warning lights on all ntaite roadways with speed limits of 55 mph
or greater.

These lights shall flash sequentially beginninghwthe first light and continuing until the
final light.

The sequential flashing warning lights shall autboadly flash in sequence when placed on
the drums that form the merging taper.

The number of lights used in the drum taper shgllagé the number of drums used in the
taper.

Drums are the only channelizing device allowed tunt sequential flashing warning lights.
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The sequential flashing warning lights shall autboadly sequence when placed in line in an
open area with a distance between lights of 1@@féet.

If one light fails, the flashing sequence shall toare. If more than 1 light fails, all of the
lights are to be automatically turned to the “afidde. Non-sequential flashing is prohibited.

When lane closures are not in effect, the sequefilaghing warning lights shall be
deactivated.

22.3. Maintenance

Periodically inspect sequential flashing warnimghts. Replace any sequential flashing warning
lights as needed.

22.4. Measurement and Payment

Sequential Flashing Warning Lights will be measuaed paid as the maximum number of
sequential flashing warning lights satisfactorihstalled and properly functioning at any one
time during the life of the project.

This includes all materials and labor to installaimbain and remove all the Sequential
Flashing Warning Lights.

Pay Item Pay Unit
Sequential Flashing Warning Lights Each
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Oct 10, 2023 9:46 AM

ITEMIZED PROPOSAL FOR CONTRACT NO. DK00386

Page 1 of 4

County: SURRY
Line Item Number Sec Description Quantity Unit Cost Amount
# #
ROADWAY ITEMS
0001 0000100000-N 800 MOBILIZATION Lump Sum L.S.
0002 4054000000-E 902 PLAIN CONCRETE SIGN 1
FOUNDATIONS CY
0003 4060000000-E 903 SUPPORTS, BREAKAWAY STEEL 314
BEAM LB
0004 4066000000-E 903 SUPPORTS, SIMPLE STEEL BEAM 930
LB
0005 4110000000-N 904 SIGN ERECTION, TYPE *** (GROUND 2
MOUNTED) EA
A
0006 4110000000-N 904 SIGN ERECTION, TYPE *** (GROUND 4
MOUNTED) EA
B
0007 4138000000-N 907 DISPOSAL OF SUPPORT, STEEL BEAM 1
EA
0008 4141000000-N 907 DISPOSAL OF SUPPORT, WOOD 2
EA
0009 4236000000-N 907 DISPOSAL OF SIGN, A & B (GROUND 1
MOUNTED) EA
0010 4423000000-N SP WORK ZONE DIGITAL SPEED LIMIT 2
SIGNS EA
0011 4424000000-N SP WORK ZONE PRESENCE LIGHTING 14
EA
0012 4434000000-N SP SEQUENTIAL FLASHING WARNING 12
LIGHTS EA
0013 4589000000-N SP GENERIC TRAFFIC CONTROL ITEM Lump Sum L.S.
TRAFFIC CONTROL
0014 4600000000-N SP GENERIC TRAFFIC CONTROL ITEM 1
CONNECTED LANE CLOSURE EA
SYSTEM
0015 7279000000-E 1715 TRACER WIRE 5,410
LF
0016 7300000000-E 1715  UNPAVED TRENCHING (******x***) 4,625

(1) 2"
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ITEMIZED PROPOSAL FOR CONTRACT NO. DK00386

Page 2 of 4

County: SURRY
Line Item Number Sec Description Quantity Unit Cost Amount
# #
0017 7300000000-E 1715 UNPAVED TRENCHING (*********) 1,540
(2)2" LF
0018 7300000000-E 1715  UNPAVED TRENCHING (**********) 690
3)2" LF
0019 7301000000-E 1715  DIRECTIONAL DRILL (**********) 460
(2) 2" LF
0020 7324000000-N 1716  JUNCTION BOX (STANDARD SIZE) 10
EA
0021 7348000000-N 1716 JUNCTION BOX (OVER-SIZED, HEAVY 25
DUTY) EA
0022 7360000000-N 1720 WOOD POLE 1
EA
0023 7444000000-E 1725 INDUCTIVE LOOP SAWCUT 400
LF
0024 7456000000-E 1726 LEAD-IN CABLE (************) 2,500
18-2 LF
0025 7516000000-E 1730 COMMUNICATIONS CABLE (** FIBER) 1,400
12-FIBER LF
0026 7540000000-N 1731  SPLICE ENCLOSURE 1
EA
0027 7552000000-N 1731 INTERCONNECT CENTER 4
EA
0028 7566000000-N 1733 DELINEATOR MARKER 10
EA
0029 7684000000-N 1750 SIGNAL CABINET FOUNDATION 2
EA
0030 7901000000-N 1753  CABINET BASE EXTENDER 2
EA
0031 7980000000-N SP GENERIC SIGNAL ITEM 2
1KVA SINGLE PHASE STEP-UP/STEP- EA
DOWN TRANSFORMER
0032 7980000000-N SP GENERIC SIGNAL ITEM 2
5/8" X 10' GROUNDING ELECTRODE EA
0033 7980000000-N SP GENERIC SIGNAL ITEM 1
AUTOMATED LICENSE PLATE EA

READER SYSTEM
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ITEMIZED PROPOSAL FOR CONTRACT NO. DK00386

Page 3 of 4

County: SURRY
Line Item Number Sec Description Quantity Unit Cost Amount
# #
0034 7980000000-N SP GENERIC SIGNAL ITEM 1
AUTOMATED TIRE MONITORING EA
SYSTEM
0035 7980000000-N SP GENERIC SIGNAL ITEM 2
BASE MOUNTED EQUIPMENT EA
CABINET
0036 7980000000-N SP GENERIC SIGNAL ITEM 2
CHANGEABLE MESSAGE SIGN EA
0037 7980000000-N SP GENERIC SIGNAL ITEM 1
COMPUTER WORKSTATION EA
0038 7980000000-N SP GENERIC SIGNAL ITEM 2
ETHERNET EDGE SWITCH EA
0039 7980000000-N SP GENERIC SIGNAL ITEM 1
MODIFY ELECTRICAL SERVICE EA
0040 7980000000-N SP GENERIC SIGNAL ITEM 1
OVERVIEW CAMERA ASSEMBLY EA
0041 7980000000-N SP GENERIC SIGNAL ITEM 1
PRINTER EA
0042 7980000000-N SP GENERIC SIGNAL ITEM 1
SERVER EA
0043 7980000000-N SP GENERIC SIGNAL ITEM 2
TRANSFORMER/EQUIPMENT CABINET EA
DISCONNECT
0044 7980000000-N SP GENERIC SIGNAL ITEM 3
uPs EA
0045 7980000000-N SP GENERIC SIGNAL ITEM 1
WEIGH IN MOTION SYSTEM EA
0046 7985000000-N SP GENERIC SIGNAL ITEM Lump Sum L.S.
CENTRAL CONTROL SOFTWARE
0047 7985000000-N SP GENERIC SIGNAL ITEM Lump Sum L.S.
SYSTEM WARRANTY
0048 7985000000-N SP GENERIC SIGNAL ITEM Lump Sum L.S.
TRAINING
0049 7990000000-E SP GENERIC SIGNAL ITEM 90
#4 SOLID BARE GROUNDING LF

CONDUCTOR
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County: SURRY

ITEMIZED PROPOSAL FOR CONTRACT NO. DK00386

Page 4 of 4

Line Item Number Sec Description Quantity Unit Cost Amount
# #
0050 7990000000-E SP GENERIC SIGNAL ITEM 3,135
3-WIRE COPPER FEEDER LF
CONDUCTORS
0051 7990000000-E SP GENERIC SIGNAL ITEM 150
ETHERNET CABLE (LONG HAUL) LF

0946/0c¢t10/Q21767/D342181100000/E51

Total Amount Of Bid For Entire Project :
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PROJECT REFERENCE NO. SHEET NO.

TMS DETAIL LAYOUT 33879.2.101 [ITS-12
T NOTE 1 NOTE 2 NOTE 3 NOTE 4 NOTE 5 NOTE 6
3 3
GlAa G4\ (214 Calfo\ Gl GIAR
A (8) QN GlAN D (8)
<Jolz> <aIo)2>  (Gla GlAN <fo 2>
‘ (18) (8) (8) (18)
<afo )z > <o)z >
!
75’
SENSOR SPACING SHOWN IS TYPICAL REQUIREMENT. ACTUAL SENSOR — -
SPACING MAY BE ALTERED TO SUIT SITE CONDITIONS AND MANUFACTURER’S
SPECIFICATIONS UPON APPROVAL BY THE ENGINEER.
A
SEE INSET FOR
\ PIEZOELECTRIC - _
— = QUARTZ SENSOR 5000’ TO WEIGH
(3]70 59 (PQS) LAYOUT 59 STATION BUILDING
SEE INSET FOR
Y TIRE MONITORING \
6'-0" é A§
& i E L3 @ L4
& L1 L2 & AE‘
@ @ 63 @ 40 EXISTING GUARDRAIL
J , ! T
NOTE 5 /‘ff\‘\/ o DRILL THROUGH SHOULDER ‘

FOR CONDUIT (TYPICAL)

NOTE]/"“ij! NOTE6 77—L____L__iiLi—__'l'_”__'-.__LiiiﬁL____L__iiiﬁ____"‘_‘_vfiiiﬁL____L__iiLiﬁ_\i___ji 1777,174'__"
PQS DETAIL LAYOUT e N o 3 Note 4~ 42 | 60’

, 60
4’ MIN. 6’ MIN.
5.5" MAX. 12" MAX. CZ 3L
r T (1]/a\12)
i : : = @z
71
. ) GlAN ar
N 6.56’ 4 e
13.1" MIN. @A
16.4" MAX. M - ] N < 11912 > @
- 6.56’ - @
i . 2>
| y
SENSOR
LENGTHS 55
SENSOR SPACING SHOWN IS TYPICAL REQUIREMENT. ACTUAL SENSOR
SPACING MAY BE ALTERED TO SUIT SITE CONDITIONS AND MANUFACTURER'’S
SPECIFICATIONS UPON APPROVAL BY THE ENGINEER.
Prepared in the Offices of: SEAL
ADVANGE LOCATION <N CARG,
NOTES: AND WIN DETAIL SR
A. EXISTING FIBER OPTIC CABLE AND CONDUIT SYSTEM RUNS FROM THE WEIGH STATION BUILDING TO THE EXISTING ”“OPEN/CLOSED” SIGN. SRS, v
IN ADDITION, THERE IS AN EXISTING QUEUE DETECTION SYSTEM AND OVERHEAD LIGHTING CIRCUITS ON THE RAMP. DIVISION 11 SURRY_COUNTY NT. AIRY Doy osz ios
BEFORE BEGINNING ANY UNDERGROUND WORK CONTACT THE DIVISION TRAFFIC ENGINEER TO LOCATE THE EXISTING i PN DT SE:TEjnBEgKfé):s REVIENED BY: %,/%;.fymgﬁ(@sf
UNDERGROUND COMPONENTS. — Pkwy.’Gsacr::ENc == - REVIISIONIS INIT. DATE DocuSigned by: ,,,"é:;ly:.‘.J.:\\?\‘\\\\
B. PIEZOELECTRIC QUARTZ SENSOR AND INDUCTIVE LOOP SAW SLOTS, INCLUDING TAIL AND LEAD-IN SECTIONS, MUST BE DRY CUT. 0T T0 SCALE | @WHM 09/1jf:23
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