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PROJECT DESCRIPTION 
GENERAL 
This project includes furnishing and installing CCTV camera on pole. This equipment 
will expand the traffic monitoring and advisory capabilities of the District 5 and the 
TOC. 
 
This ITS Project complies with the requirements of 23 CFR 940. The ITS work to be 
performed is referenced in the current Kentucky 2009 Statewide ITS Architecture at 
Appendix C-4,5 and C-4 (Traffic Incident Management System ATMS08, and Traffic 
Information Dissemination ATMS06), and in the Updated Section 5 and Appendix B of 
the 2009 Addendum to the Original Kentucky ITS Business Plan. 
 
EQUIPMENT AND MATERIALS 
All equipment and materials shall be new, free of defects and damage. 
 
SPECIFICATIONS AND WORKMANSHIP 
Unless otherwise specified, all work shall conform to the following: 

• Kentucky Standard Specifications for Road and Bridge Construction, latest 
edition.  

• FHWA, Manual on Uniform Traffic Control Devices, latest edition. 
• National Electrical Code, latest edition. 
• National Electric Safety Code, latest edition. 
• KYTC Department of Highways Standard Drawings, current editions. 
• KYTC Department of Highways Sepia Drawings, current editions. 
• International Municipal Signal Association (IMSA) Specification No. 51-7, 

current edition. 
• AASHTO, Roadside Design Guide, latest edition. 
• AASHTO, Standard Specifications for Structural Supports for Highway Signs, 

Luminaires, and Traffic Signals, latest edition. 
 
 
 
All work shall be performed in a neat and professional manner. The Contractor shall 
remove debris and trash from work areas during construction. The Contractor shall 
restore areas to original condition and clean up all debris after construction. 
 
DAMAGE TO EXISTING FACILITIES 
The Contractor shall be responsible for locating all underground utilities prior to 
excavation. The contractor shall repair damage caused to any public or private facilities at 
his expense. Utilities include but are not limited to telephone, power, water, gas, fiber 
optic cable, underground vaults, roadway lighting wiring, traffic signal wiring, and 
roadway drainage systems. 
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MATERIALS LIST 
The contractor shall provide an equipment list in Microsoft Excel format to the 
Engineer containing the following information: 

• Type of equipment 
• Field location 
• Make 
• Model 
• Serial number 
• Date of purchase 
• Manufacturer contact information 
• Equipment vendor contact information (if different) 
• Date of Installation 
• Date warranty expires 

This list shall be provided to the Division of Traffic Operations prior to burn-in testing. 
 
WARRANTY 
The Contractor shall provide a copy of all equipment warranty information to the 
Division of Traffic Operations.  The Contractor shall provide documentation from the 
manufacturer that ownership of the warranty is transferred to the following:  
 Kentucky Transportation Cabinet 
 Division of Traffic Operations 
 200 Mero Street 
 Frankfort, KY  40622 
 
TESTING 
The Contractor shall demonstrate proper functioning of all devices at the field cabinets.   
 
A 30 day equipment burn-in test will begin after each device is accepted.  If a device fails 
during the 30 burn-in day test the Contractor shall repair or replace the device and 
demonstrate that the device is functioning at the field cabinet and a new 30 day burn-in 
test will begin for that device.   Each device will be accepted after it has successfully 
completed its 30 day test.  The 30 day burn-in test will be conducted by TOC personnel 
in Frankfort from the operations center and consist of operational control of PTZ and 
video of the remote camera location and sign control. 
 
SHOP DRAWINGS 
All items that are used on this project shall have shop drawings sent to Engineer, who will 
contact Division of Traffic Operations for approval.  All items shall be approved before 
purchase of said items. 
 
AS-BUILT DRAWINGS 
The Contractor, at the completion of the project, shall submit as-built drawings. As-built 
drawings shall be submitted in electronic format such as .pdf, .tiff, .dgn or other standard 
image format acceptable to the Engineer. As-built drawings may be scanned from 
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marked up field plans or drawn in MicroStation. As-built drawings shall be scanned at a 
resolution that will allow them to be clearly legible on a computer display. As-built 
drawings shall include the exact location of all above ground equipment, underground 
conduit, wire, sensors and other equipment. Drawings shall indicate any changes to the 
design including changes to the numbers of conductors, wire gage, splices, additional 
conduit, etc. Conduit locations shall be drawn to scale or shall be dimensioned and 
referenced to permanent roadway features. Turns in conduit shall be referenced so that 
the conduit paths may be derived from the as-built drawings. Existing underground 
utilities shall be indicated on the drawings. Two copies of the drawings shall be 
submitted. One copy of the drawings shall be submitted to the Engineer. One copy of 
the drawings shall be submitted to the KYTC Division of Traffic Operations Design 
Services Branch. The Contractor shall correct any drawings that are deemed 
unacceptable to the Engineer.  As-built drawings shall be delivered prior to burn-in 
testing. 
 
 
ONLY APPLIES TO JEFFERSON INSTALLATIONS BUT ALL ABOVE ITEMS 
STILL APPLY FOR ANYTHING THAT IS NOT COVERED UNDER THIS  
 

SYSTEM COMPATIBILITY 
The Contractor is responsible for coordinating with TRIMARC to insure 
equipment compatibility and to complete integration of equipment into the 
TRIMARC project. 

 
COMMUNICATIONS 
Camera shall communicate with the control center over the new phone lines 
and/or DSL connection (coordinated with the TRIMARC).   The Contractor 
shall be responsible for furnishing and installing all conduits, junction boxes and 
communication cables installed on Kentucky right-of-way as specified in the 
plans.  The Contractor shall be responsible for the installation and correct 
operation of all communications systems located in the field cabinet to the field 
devices.  Testing of the Contractor’s work will be performed both locally at the 
cabinet and remotely at the TRIMARC Traffic Operations Center.  TRIMARC 
personnel will assist with any troubleshooting necessary to resolve problems with 
the communication equipment.   

 
 

EQUIPMENT LIST 
The contractor shall provide an equipment list in Microsoft Excel format to the 
Engineer containing the following information: 
• Type of equipment 
• Field location 
• Make 
• Model 
• Serial number 
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• Date of purchase 
• Manufacturer contact information 
• Equipment vendor contact information (if different) 
• Date of Installation 
• Date warranty expires 
This list shall be provided to the Division of Traffic Operations and TRIMARC 
Systems Administrator prior to burn-in testing. See below for TRIMARC Info: 

Mr. Todd Hood  
TRIMARC Systems Administrator 
901 W. Main St. 
Louisville, KY 40202 
Phone:  502-587-6624 
Fax:  502-587-6645 
Email:  Todd.Hood@ngc.com 

TESTING 
The contractor shall demonstrate proper functioning of all devices at the field 
communications demarcation point.  After each device can be successfully 
operated at the field communications demarcation point the devices will be 
integrated into the TRIMARC Traffic Operations Center. A 30 day equipment 
burn-in test will begin after each device is integrated and can be remotely 
controlled from the operations centers.  The Contractor is responsible for 
repairing or replacing defective equipment during the period between the field 
test and the start of the 30 day burn-in test. 

 
The 30 day burn-in test will be conducted by TRIMARC from the operations 
center and consist of operational control of PTZ and video of the remote camera 
location. 

  
If a device fails during the 30 burn-in day test, TRIMARC personnel will test the 
device at the field cabinet.  If the device cannot be operated at the field cabinet 
the Contractor shall repair or replace the device and a new 30 day burn-in test 
will begin for that device. 

 
The project will be accepted after all devices have completed their 30 day test 
successfully, acceptable as-built drawings and warranty information have been 
received. 
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SITE PREPARATION 

DESCRIPTION 

Site Preparation shall be performed in accordance with the plans, specifications and 
Standard Drawings. 

MATERIALS 

Site Preparation shall include all materials required to access and protect the work area.  

INSTALLATION 

The Contractor shall coordinate with the Engineer prior to performing any site 
preparation work. This item includes excavation, guardrail removal, guardrail 
replacement, temporary ditch crossings, temporary barriers and clearing of debris and 
foliage. Salvaged materials may be used at the discretion of the Engineer.  Site 
preparation shall be one per CCTV camera location.  This item includes the installation 
of wire supplied by ATT. This item also concludes the removal of existing CCTV camera 
along I-264 and all equipment from this site shall be delivered to TRIMARC personnel. 
 

METHOD OF MEASUREMENT AND BASIS OF PAYMENT 

Site Preparation will be measured for payment per unit each. The Department will make 
payment for complete, functioning, inspected, and accepted quantities.  The Department 
will consider payment as full compensation for all work required under this section. 
 

ADVANCED GROUNDING SYSTEM 

DESCRIPTION 

Furnish and install Advanced Grounding System in accordance with the plans, 
specifications and Standard Drawings. 

MATERIALS 

Unless otherwise specified, the grounding system provided will be as shown in 
“Advanced Grounding  System Details”.  Minimum ground resistance reading needs to 
be 10 ohms or less as tested via the 3 point fall of potential test method.   
 
If the installation of the advanced grounding system is not possible due to physical 
constraints of the location or other extenuating factors, the TRIMARC Systems 
Engineer or Traffic Engineer may allow for a standard ground installation.  The standard 
installation would be with ground wiring consisting of solid bare copper #4 AWG and 
securely connected inside enclosures with #4 AWG copper clamp connectors. Nuts and 
washers securing the wire are not acceptable.  All grounding shall meet the National 
Electric Code.  Ground wires shall be exothermically welded to the ground rods.  
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Ground rod clamps are not acceptable.  The following devices shall be grounded to an 
array of two or three, 10’ X 1” copper coated steel ground rods: 
 

• Model 334/336 Enclosures (two ground rods required) 
• Camera Poles (three ground rods required) 
• Side-mounted VMS(two ground rods required) 
• Service Locations(two ground rods required) 

 
All ground rods in arrays shall have a minimum of 6’ separation. 

 
The resistance to ground shall be less than 10 Ohms as measured with an AEMC clamp 
on ground resistance meter or equivalent.  The Contractor shall leave all exothermic 
welds exposed for inspection by the TRIMARC Systems Engineer or Traffic Engineer 
before backfilling. 
 

INSTALLATION 

All grounding shall be according to standards shown on “Advanced Grounding System 
Details”. If contractor needs help with installation, they can contact Alltec Corporation 
for further assistance at 800-203-2658. 

METHOD OF MEASUREMENT AND BASIS OF PAYMENT 

Advanced Grounding System will be measured for payment per each. The Department 
will make payment for complete, functioning, inspected, and accepted quantities. The 
Department will consider payment as full compensation for all work required under this 
section. 
 

CCTV CONTROL CABLE (ANALOG CAMERAS) 

DESCRIPTION 

Furnish and install CCTV Control Cable in accordance with the plans, specifications and 
Standard Drawings. 

MATERIALS 

CCTV Control Cable shall be compatible with CCTV Assembly. CCTV control cables 
shall be a composite cable consisting of one RG59 coax video cable and an appropriate 
number and size of copper conductors to meet the needs of the camera. Cable shall meet 
all applicable specifications of UL/NEC/CEC CATV or CM. Cable shall be flame 
resistant per UL 1581 Vertical Tray. All connectors, terminators, fittings, etc. are 
incidental to the cost of installing the CCTV control cable and no separate payment will 
be made. 
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INSTALLATION 

The cable shall be of suitable length to allow installation between equipment without 
exceeding the minimum bend radius as specified by the manufacturer. Connectors shall 
be installed as necessary and shall match the connector interface requirements for the 
equipment being connected. Adapters are not acceptable.  

METHOD OF MEASUREMENT AND BASIS OF PAYMENT 

CCTV Control Cable will be for payment per unit linear foot. The Department will make 
payment for complete, functioning, inspected, and accepted quantities. The Department 
will consider payment as full compensation for all work required under this section. 

 
 

POLE BASE 

DESCRIPTION 
Furnish and install Pole Base in accordance with the plans, specifications and Standard 
Drawings. 

MATERIALS 

Pole Base includes concrete, anchor bolts, reinforcing steel, and conduit within base. The 
Contractor shall submit to material testing at the discretion of the Engineer. 

INSTALLATION 

The Contractor shall stake all proposed pole base locations and obtain approval before 
excavation. The Traffic Engineer (District 4 and 6) will approve locations for pole bases 
in their districts. Any poles bases in Jefferson/Oldham shall be approved by the 
TRIMARC representative.  The Contractor shall have utilities marked in the field prior 
to requesting approval. The Contractor shall allow two weeks to schedule the location 
approval. KYTC/TRIMARC approval of field device location does not relieve the 
contractor from his responsibility to avoid utilities and repair any damage to buried 
infrastructure. The Contractor shall grade and re-seed all disturbed areas and restore the 
area to the satisfaction of the Engineer. Poles located behind guardrail shall have a 
minimum 5’ spacing from edge of pole to face of guardrail. Otherwise, poles shall be 
located as according to the plans sheets or a minimum of 30’ from all driving lanes. This 
item includes all excavation including any special equipment required to install the base 
in rock.  This item shall include a vented rodent barrier furnished and installed by the 
contractor. See Vented rodent barrier detail. 

METHOD OF MEASUREMENT AND BASIS OF PAYMENT 

Pole Base/Pole Base-High Mast will be measured for payment per unit each. The 
Department will make payment for complete, functioning, inspected, and accepted 
quantities.  The Department will consider payment as full compensation for all work 
required under this section. 
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POLE WITH LOWERING DEVICE  

DESCRIPTION 

Pole with lowering device shall be designed to support and lower/raise a CCTV camera, 
lens, housing, PTZ mechanism, cabling, connectors and other supporting field 
components without damage or causing degradation of camera operations. The lowering 
device and the pole are interdependent and thus, must be considered a single unit or 
system. The lowering device system shall consist of a pole, suspension contact unit, 
divided support arm, pole adapter for attachment to a pole top tenon, pole top junction 
box, and camera connection box. The lowering device to be furnished shall be the 
product of a manufacturer with a minimum of two years of experience in the 
manufacturing of such systems.  

MATERIALS 

LOWERING DEVICE 
Lowering device shall be [MG]² Model CLDMG2, Camera Lowering Systems CDP 
series or approved equal. 
 
SUSPENSION CONTACT UNIT 
The suspension contact unit shall have a load capacity 200 lbs. with a 4 to 1 safety factor. 
There shall be a locking mechanism between the fixed and moveable components of the 
lowering device. The movable assembly shall have a latching mechanism with a 
minimum of two latches. This latching mechanism shall securely hold the device and its 
mounted equipment. The latching mechanism shall operate by alternately raising and 
lowering the assembly using the winch and lowering cable. When latched, all weight shall 
be removed from the lowering cable. The fixed unit shall have a heavy duty cast tracking 
guide and means to allow latching in the same position each time. The contact unit 
housing shall be weatherproof with a gasket provided to seal the interior from dust and 
moisture.   
 
The prefabricated components of the lift unit support system shall be designed to 
preclude the lifting cable from contacting the power or video cabling. The only cable 
permitted to move within the pole or lowering device during lowering/raising shall be 
the stainless steel lowering cable. All other cables must remain stable and secure during 
lowering/raising operations. 
 
The female side of the socket contact connector shall be made of thermosetting 
synthetic polymer. Each set shall contain 10 socket contacts permanently molded into 
the polymer body. There shall be 20 high conductivity brass socket contacts with 
permanently attached wire leads. The male side of the socket contact block connector 
shall contain high conductivity brass pin contacts with permanently attached wire leads 
molded into a polymer body. Each disconnect unit shall have two sets of contacts with 
ten contacts per set (20 contacts total). The pin and socket halves of the connector shall 
have current carrying and signal wires in groups of 5. All wire shall be 18 AWG stranded. 

JEFFERSON COUNTY
NH 0711 (104)

Added:  5-4-12
Contract ID:  121318

Page 20(j) of 141



ITS - 10  

Pin contact half of connector shall be made of thermosetting synthetic polymer. All pins 
and wires shall be molded in place. A complete disconnect unit shall have two identical 
sets of 10 contacts each (20 contacts total). Male Pin contact halves shall be mounted to 
lower portion of disconnect unit. 
 
The portable lowering device and pulleys for the lowering device shall have sealed, self 
lubricated bearings, oil tight bronze bearings, or sintered bronze bushings. The lowering 
cable shall be a minimum 1/8 inch diameter stainless steel aircraft cable with a minimum 
breaking strength of 1740 pounds and shall be 19 x 7 or 7 x 19. 
   
All electrical and video connections between the fixed and moveable portion of the 
contact block shall be protected from exposure to the weather by a waterproof seal to 
prevent degradation of the electrical contacts. The electrical connections between the 
fixed and movable lowering device components shall be designed to conduct high 
frequency data bits, one volt peak-to-peak video signals, and power requirements for 
operation of dome environmental controls. A direct coax connection is acceptable but 
not required. 
 
The interface and locking components shall be made of stainless steel or aluminum. All 
external components of the lowering device shall be made of corrosion resistant 
materials, powder-coated, galvanized, or otherwise protected from the environment by 
industry-accepted coatings to withstand exposure to a corrosive environment.  
 
POLE MATERIALS 
All materials and products shall be manufactured in the United States of America, and 
comply with ASTM or AASHTO specifications. Mill certifications shall be supplied as 
proof of compliance with the specifications. 
 
POLE DESIGN 
Pole design shall be in accordance with loading and allowable stress requirements of 
2001 AASHTO “Standard Specifications for Structural Supports for Highway Signs, 
Luminaires, and Traffic Signals” Fourth Edition. Loading shall be based on:  
 

• basic wind speed of 90 mph 
• 30 percent gust factor using 
• design life/recurrence interval of 50 years 
• fatigue category I.  

 
The lowering device manufacturer shall furnish independent laboratory testing 
documents certifying adherence to the stated wind force criteria utilizing, as a minimum 
EPA, an EPA equal to or greater than that of the camera system to be attached. All 
drawings and detail analysis shall be submitted in detail demonstrating compliance with 
the AASHTO Specification. 
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To avoid vortex shedding, the steel pole members shall have a taper of 0.14 in/ft. All 
structures shall be designed to natural wind gust conditions. The yearly mean wind speed 
for natural wind gusts will be assumed to be 11.2 per hour.  
 
Poles up to 50’ in length shall be one-piece construction.  Poles greater than 50’ in length 
shall be of two-piece construction. Poles shall conform to ASTM A 595, Grade A 
minimum yield strength of 55 ksi, ASTM A 572 Grade 65, ASTM A 53.  Pole, base plate, 
and all associated hardware shall be galvanized per ASTM A 123 or A 153.  The shaft shall 
be round or 16 sided with a four inch corner radius and contain only one longitudinal 
seam weld. Circumferential welded tube butt splices and laminated tubes are not 
permitted. Longitudinal seam welds within 6 inches of complete penetration pole to base 
plate welds shall be complete penetration welds. The shaft shall be hot dip galvanized per 
the requirements of the contract documents.  
 
The pole top deflection shall not exceed one inch in a 30-mph (non-gust) wind. The 
calculations shall include a pole, base plate, and anchor bolt analysis. The pole detail 
analysis shall be analyzed at the pole base, at 5-ft. pole intervals, and at each slip joint 
splice.  Design shall be based on wind loading (EPA) from a CCTV assembly dome 
enclosure.  
 
A detail analysis of the pole shall be submitted. The detailed analysis shall 
include, but not be limited to, the following calculations: 
 

1. Provide Group I, II, III, IV load combinations as listed in Table 3-1 Group 
Load Combinations in AASTHO. 

2. Provide dimensions and weights for all attachments.  This includes areas 
used for wind, ice and fatigue loads, drag coefficients, projected areas, 
velocity pressures and wind force for each segment. 

3. For Group Loads II, III, and IV, which have wind loads, provide 
calculations for each controlling “worst case” wind direction that controls 
any aspect of the design (anchor bolts, pole sizing, ect.) 

4. Anchor Bolts shall be designed for the orientation that would provide the 
maximum stress on any individual bolt. 

5. Provide all structural properties for poles, anchor bolts and base plates. 
This includes the poles diameter, thickness, section modulus, moment of 
inertia, and cross sectional area. 

6. Calculations for each member shall include loads, section properties, 
member forces (axial, shear and bending), member deflections (angular 
and linear), member stresses (actual and allowable), and the combined 
stress ratio (CSR). 

7. Fatigue calculations should be shown for all fatigue related connections.  
Provide the corresponding detail, stress category and example from Table 
11-2 in AASHTO. 

8. In fatigue calculations, the effective throat thickness of a complete joint 
penetration groove weld shall be the thickness of the thinner part joined 
per AISC J2.1a. 
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The detail analysis shall be certified by a licensed Professional Engineer 
 
POLE HAND HOLES 
The pole hand hole opening shall be reinforced with a minimum 2-inch wide hot rolled 
steel rim. The nominal outside dimensions shall be 6 inches x 27 inches. The handhole 
shall have a tapped hole for mounting the portable winch as shown on the drawings. 
The handhole cover shall be galvanized steel and shall be secured to the pole using a 
minimum of four (4) stainless steel screws (no self-tapping screws).  The handhole shall 
have a 3’ L x3’ W x4” D concrete pad install beside the opening of the handhole.  
Concrete for the pad is incidental to this item.   
 
POLE TOP TENON 
A tenon shall be welded to the pole top with mounting holes and slot as required for the 
mounting of the lowering system. The tenon shall be of dimensions required to facilitate 
camera lowering device component installation. Each slot shall be parallel to the pole 
centerline for mounting the lowering device. 
 
POLE CABLE SUPPORTS 
Electrical Cable Guides and Parking Stand (Eyebolts):  Top and bottom electrical cable 
guides shall be located within the pole and aligned with each other as referenced in the 
drawings. One cable guide shall be positioned 2 inches below the handhole and the other 
shall be positioned 1 inch directly below the top of the tenon. A parking stand shall be 
positioned 2.75 inches below the top of the handhole.  
 
BASE PLATE 
Base plates shall be ASTM grade 36 or 50.  Plates shall be integrally welded to the tubes 
with a telescopic welded joint or a full penetration butt weld with backup bar. Plates shall 
be hot dip galvanized per the requirements of the contract documents. 
 
POLE ANCHOR BOLTS 
Anchor bolts shall conform to AASHTO M 314 grade 55.  Anchor bolts and all associated 
hardware shall be fully galvanized per ASTM A 153.   . Each anchor bolt shall be supplied 
with two hex nuts and two flat washers. The strength of the nuts shall equal or exceed 
the proof load of the bolts. 
 
POLE WELDING 
All welding shall be in accordance with Sections 1 through 8 of the AWS D1.1 Structural 
Welding Code. Tackers and welders shall be qualified in accordance with the code. Tube 
longitudinal seam welds shall be free of cracks and excessive undercut, performed with 
automatic processes, and shall be visually inspected. Tube shall contain only one 
longitudinal seam weld.  Longitudinal welds suspected to contain defects shall be 
magnetic-particle inspected by the manufacturer. All circumferential butt-welded pole 
and arm splices shall be ultrasonically or radiographically inspected by the manufacturer. 
 
This item includes all assembly, mounting hardware, wiring, grounding, and mechanical 
and electrical adjustments. Due to the electrical connections involved, the CCTV 
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Assembly must be installed to properly test the lowering device. The contractor shall 
demonstrate to the Engineer the proper and repeated operation of the lowering device. 
Proper camera operation and electrical connections shall be verified after each 
lowering/raising cycle. 

INSTALLATION 

POLE 
Pole shall be installed in the correct orientation and plumb. Pole shall be grounded in 
accordance with the plans and specifications. Damaged galvanizing shall be repaired with 
a paint approved by the Engineer. 
 
CAMERA BALANCING 
The Camera shall be weighted and balanced to assure that the alignment of pins and 
connectors are proper for the camera support to be raised into position without binding. 
The lowering unit shall have sufficient weight to disengage the camera and its control 
components in order that it can be lowered properly. 
 
CAMERA CONNECTIONS 
The Contractor shall be responsible for meeting the coaxial and power requirements for 
wireless antennas (if required), and camera (120 volt, 18 AWG minimum). 

METHOD OF MEASUREMENT AND BASIS OF PAYMENT 

Pole with Lowering Device will be measured for payment per unit each. The Department 
will make payment for complete, functioning, inspected, and accepted quantities.  The 
Department will consider payment as full compensation for all work required under this 
section. 
 
 

 PORTABLE WINCH LOWERING TOOL 

DESCRIPTION 

Furnish Portable Winch Lowering Tool in accordance with the plans, specifications and 
Standard Drawings. 

MATERIALS 

Portable winch lowering tool shall be made of durable and corrosion resistant materials, 
powder coated, galvanized, or otherwise protected from the environment by industry-
accepted coatings to withstand exposure to a corrosive environment. The tool shall 
consist of a lightweight metal frame and winch assembly with cable as described herein, a 
quick release cable connector, an adjustable safety clutch and a variable-speed, industrial-
duty, battery powered drill motor. The tool shall be compatible with the winch accessible 
through the hand hole of the pole. When attached to the winch, the tool shall support 
itself and the load assuring raising/lowering operations and provide a means to prevent 
freewheeling when loaded. The tool shall have a reduction gear to reduce the manual 
effort required to operate the lifting handle to raise/lower a capacity load. The tool shall 
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be provided with an adapter for operating the lowering device by a portable drill using a 
clutch mechanism. The tool shall be equipped with a positive locking mechanism to 
secure the cable reel during raising/lowering operations.  

INSTALLATION 

No installation is required. Portable winch lowering tools shall be delivered to a location 
determined by the Engineer. 

METHOD OF MEASUREMENT AND BASIS OF PAYMENT 

Portable Winch Lowering Tool will be measured for payment per unit each. The 
Department will make payment for complete, functioning, inspected, and accepted 
quantities.  The Department will consider payment as full compensation for all work 
required under this section. 
 
 
 

 
 
 
 

 
CCTV FIELD CONTROLLER 

DESCRIPTION 

Furnish and install CCTV Field Controller in accordance with the plans, specifications 
and Standard Drawings. 

MATERIALS 

 The CCTV Field Controller shall be TREEHAVEN Technologies Part Number 
RVSFB120Ror approved equal. 
The equal shall meet the following minimum requirements: 

• Shall be compatible with CCTV assembly 
• remote/local/PC data switch 
• 24 VAC power source for both the camera and heater/blower assembly of the 

high speed PTZ dome 
• video monitor input and output connections(BNC) 
• power ON/OFF switch 
• suitable outdoor enclosure 
• fits in a 19" cabinet rack 
• fused IEC 120/240 VAC power receptacle 
• joystick receptacle 
• gas discharge surge protection devices on all circuits including power, video and 

data(should meet at least what is specified in the Surge device section of this 
specification) 
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• Operating Temperature:   -10° to 140° F (-23° to 60° C) 
• Humidity:     5-95%, Non-Condensing 

 
 

INSTALLATION 

The Contractor shall supply cctv field controller in model 334/336 enclosures, VMS 
signs, on poles, and on sign trusses as specified on layout sheets. Any wiring between 
CCTV field controller to encoder shall be incidental to this item.  CCTV field controller 
shall be located in said equipment such that they are easily accessible for maintenance 
activities.  
 

METHOD OF MEASUREMENT AND BASIS OF PAYMENT 

CCTV Field Controller will be measured for payment per unit each. The Department 
will make payment for complete, functioning, inspected, and accepted quantities. The 
Department will consider payment as full compensation for all work required under this 
section. 

 
 
 

UNINTERRUPTIBLE POWER SUPPLY (RACK MOUNTED UPS) 

DESCRIPTION 

Furnish and install Uninterruptible Power Supply in accordance with the plans, 
specifications and Standard Drawings. 

 
MATERIALS 

The Uninterruptible Power Supply shall be provided emergency power to the load when 
the input power sources fails.  The Uninterruptible Power Supply shall be APC UPS 
1500VA USB RM 2U (networkable card AP9630) or approved equal. The 
Uninterruptible Power Supply shall be networkable and have the following technical 
specifications: 
 
Output Power Capacity: 980 Watts/ 1440 VA 
Nominal Output/Input voltage: 120 Volts 
Efficiency at Full Load: 95% 
Waveform Type: Sine Wave 
Output/Input Connections: (6) NEMA 5-15R 
Battery Type: Maintenance-free sealed Lead-Acid Battery with suspended 
electrolyte:leakproof 
 
Interface Ports: DB-9 Rs 232, USB 
Surge Energy Rating: 459 Joules 
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Filtering: Meets UL 1449 
Mounting:  shall be able to mount in 19” rack 
Operating Environment: 0-40 degrees Celsius 
Regulatory Approvals: CSA, FCC Part 15 Class A, UL 1778 
Warranty:  At least 3 year for repair or replace 
 
Network card shall have the following: 
 
Protocols: HTTP, HTTPS, IPv4, SMTP, SNMP v1, SNMP v3, SSH V1, SSH V2, SSL, 
TCP/IP, Telnet 
Network Interface Connections: RJ-45 10/100 Base-T 
Regulatory Approvals: AS/NZS 3548 (C-Tick) Class A, EN 55022 Class A, En 55024, 
FCC Part 15 Class A, GOST, ICES-003, VCCI Class A 
 Warranty:  At least 3 year for repair or replace 
 

INSTALLATION 

Uninterruptible Power Supply shall be installed in 334/336 Cabinet as specified in the 
plans sheets.  It shall be securely mounted the 19” frame which is included in supplied 
334/336 cabinet.  All cables, rack Mounting Brackets, Rack Mounting support rails shall 
be incidental to the item. 

METHOD OF MEASUREMENT AND BASIS OF PAYMENT 

Uninterruptible Power Supply will be measured for payment per unit each. The 
Department will make payment for complete, functioning, inspected, and accepted 
quantities. The Department will consider payment as full compensation for all work 
required under this section. 
 

 
COMMUNICATIONS CABLE 

DESCRIPTION 

Furnish and install Communications Cable in accordance with the plans, specifications 
and Standard Drawings. 

MATERIALS 

Communications cable shall be General Cable GenSpeed 5000 CAT 5e Outside Plant 
Cable 8 wire PN: 5136100 or approved equal. The cable shall meet or exceed the 
following specifications: 
Performance:  
• ANSI/TIA/EIA 568B (Category 5e) 
• MIL-C-24640A Water Penetration 
• Propagation Delay:   583 ns @ 100 MHz 
• Return Loss @ 100 MHz:  20.1 DB 
• Frequency Range:   1-350 MHz 
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Physical characteristics: 
• Nominal Outside Diameter:  0.230 in 
• Insulation Type:   Polyolefin 
• Maximum Pulling Tension:  25 lbs 
• Maximum DC Resistance:  9.38 Ohms/100m 
• Mutual Capacitance @ 1kHz:  17 pF/100m 
• Operating Temperature:  -45° C to 80° C 

 
All connectors, terminators, fittings, etc. shall be incidental to the cost of installing the 
Communications Cable and no separate payment will be made. 

INSTALLATION 

The Contractor shall install all cable and wire splice-free from the controller/service 
location to each cabinet, VMS sign, or CCTV camera the cable or wire is feeding. The 
Contractor shall not use excessive force when pulling wire through duct. The Contractor 
shall replace all wire damaged during installation. The Contractor shall submit to material 
testing at the discretion of the Engineer.  

METHOD OF MEASUREMENT AND BASIS OF PAYMENT 

Communications Cable will be measured for payment per unit linear foot The 
Department will make payment for complete, functioning, inspected, and accepted 
quantities. The Department will consider payment as full compensation for all work 
required under this section. 

 
 

 
 

CONDUIT 

DESCRIPTION 

Furnish and install Conduit in accordance with the plans, specifications and Standard 
Drawings. 

MATERIALS 

Conduit shall be rigid steel, schedule 40 PVC, or flexible, non-metallic conduit as 
specified. This item includes fittings, connectors, clamps, caps and other materials 
necessary for proper installation. The Contractor shall submit to material testing at the 
discretion of the Engineer.  

INSTALLATION  

All conduit installed above ground or below ground under pavement shall be rigid steel. 
All conduits installed below ground, not under pavement shall be PVC. Flexible, non-
metallic conduit shall be used as required and shall be incidental to the project. Unused 
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conduits shall be capped on both ends. Conduit containing wire or cable shall be sealed 
with a piece of steel wool and capped off with duct seal putty. All conduits shall be 
accessible inside junction boxes. All conduits shall have bushings included.  If rigid steel 
conduit, the bushings shall be bonded together with other similar types of conduits. 

METHOD OF MEASUREMENT AND BASIS OF PAYMENT 

Rigid Steel and PVC Conduit will be measured for payment per unit linear foot. The 
Department will make payment for complete, functioning, inspected, and accepted 
quantities. The Department will consider payment as full compensation for all work 
required under this section. A direct measurement will not be made for flexible, non-
metallic conduit. All flexible, non-metallic conduits shall be incidental to the project. 

 
 

ELECTRICAL SERVICE 

DESCRIPTION 

Furnish and install Electrical Service in accordance with the plans, specifications and 
Standard Drawings. 

MATERIALS 

The Contractor shall coordinate with the local power company to determine the exact 
materials for the service. This includes but is not limited to conduit, meter base, stainless 
steel disconnect, fused cutout, ground rod, wire, 35 foot wood pole, 2 anchors, 
connectors, fittings and all associated hardware required to construct the service. For 
Jefferson/Oldham, The local power company has stated that all new services will be 3 
wires and care should be taken to install the meter in a direction it can be easily read.  
Some locations will require an AWR meter.   

INSTALLATION 

The Contractor shall coordinate with the local power company (for Jefferson/Oldham, 
coordinate with TRIMARC representative) for the exact location of the service. This 
item also includes all electrical inspection and other fees required to provide electrical 
service. 

METHOD OF MEASUREMENT AND BASIS OF PAYMENT 

Electrical Service will be measured for payment per unit each. The Department will make 
payment for complete, functioning, inspected, and accepted quantities. The Department 
will consider payment as full compensation for all work required under this section. 
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MODEL 334 AND 336 ENCLOSURES 

DESCRIPTION 

Furnish and install Enclosure in accordance with the plans, specifications and Standard 
Drawings. 

MATERIALS 

The two types of enclosures are Model 336 (36” H x 24” W x 22” D) and Model 334 (66” H 
x 24” W x 30” D). All enclosures shall be NEMA 3R rated.  The enclosures shall include: all 
mounting accessories, access doors (minimum of two doors), ventilation, locking system, 
handles, door stops, rack assembly, light(s), shelves, drawer, and all required peripherals per 
the requirements of the contract documents and per the equipment submitted by the 
Contractor. The contractor shall provide a cabinet, wiring, and all components that 
are approved as an assembly. This approved assembly shall be incidental to this 
item.  Verification that the cabinet, wiring, and all components are an approved 
assembly shall be submitted to Central Office Traffic Operations.   
 
This item includes all excavation and any special equipment required to install the 
enclosure on a pole for a Model 336 enclosure or construct the concrete base for a 
Model 334 enclosure. 
The Contractor shall provide a terminal facility harness by means of mating “MS” type 
connectors for interconnections of the field equipment specified. All cabinets of the same 
type shall be identical in size, shape and quality. In addition, the cabinets shall be equipped 
internally as specified herein and as required to suit the specific equipment specified on the 
plans. 
Cabinets shall be of welded construction, using 0.125” minimum thickness 5052H32 or 
equivalent sheet aluminum. The equipment design shall utilize the latest available techniques, 
minimum number of different parts, subassemblies, circuits, cards and/or modules to 
maximize standardization and commonality.  
Cabinets shall be provided with fully wired back and side panels with all necessary terminal 
boards, wiring harnesses, connectors and attachment hardware. All equipment shall be shelf 
or 19” rack mounted. Terminals and panel facilities shall be installed on the lower portion of 
the cabinet walls below all shelves.  
Each field cabinet shall, at a minimum, be supplied with the following: 

• Fan and Thermostat 
•  Left Side Power Distribution Panel 
• Air Filter 
• Adjustable Shelves (1-4 as needed for equipment submitted by the   Contractor) 
• Back Panel 
• Right Side Panel 
• Locking System 
• Ground Bus (2) 
• Terminal Blocks 
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• Duplex power outlet 
• Drawer that slides out for supporting a laptop computer 
• All necessary installation and mounting hardware 

All external screws, nuts and locking washers shall be stainless steel; no self-tapping screws 
are permitted unless specifically approved by the Engineer. All screws, nuts and locking 
washers used internally shall be manufactured from corrosion resistant materials. 
 
All parts of the cabinet shall be cleaned, smoothed and free from flaws, cracks, dents and 
other imperfections. The cabinet shall be rigidly constructed to provide vibration free 
operation of the field equipment when installed. The cabinets shall be dust and rain tight and 
capable of maintaining a dry internal condition when subject to rain and wind gusts. 
 
All components shall be made of corrosion resistant materials such as plastic, stainless steel, 
aluminum or brass; or shall be treated with corrosion resistance such as cadmium plating or 
galvanizing. All materials shall be resistant to fungus growth and moisture deterioration. 
 
Individual cabinet components shall be pre-assembled upon installation in the cabinet such 
that the components can be easily replaced in the field. Modules of unlike function shall be 
mechanically keyed to prevent insertion into the wrong socket or connector. 
 
Panels shall be designed to mount in the cabinet on mounting studs. It shall not be necessary 
to remove the panel to replace any panel-mounted equipment. The panels shall be capable of 
supporting specified equipment mounted on the panel. A lower input termination panel shall 
be provided to terminate all input field wires. 
 
Electronic components shall meet the requirements contained herein and shall, at a 
minimum, comply with EIA Specifications. No component shall be of such design, 
fabrication, nomenclature or other identification as to preclude the purchase of said 
component from a wholesale electronics distributor or from the component manufacturer. 
 
Components shall be down-rated by 50 percent with regard to ambient temperature, applied 
voltage, and power dissipation. All circuits shall be designed for reliability and maximum 
performance. 
 
The design life of all components, under continuous operating conditions in their circuit 
application, shall be a minimum of ten years. 
 
Each component shall meet all of its specified performance requirements when the input 
power is AC, 60 Hz, single phase, 120 volts +/- 20 volts. The equipment shall be 
designed such that the failure of a particular piece of equipment will not cause the failure 
of any other. 
 
The cabinets shall be furnished with a power distribution panel mounted on the lower left 
hand inside wall when facing the front of the cabinet. This panel shall include a 115 VAC, 
convenience, dual outlet with integral ground fault interrupt protected by a circuit breaker. 
The left panel shall have: 

• Circuit Breaker(s) 
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• Radio Interference Suppressor  
• Power Cable Input and Junction Terminals 

 
Circuit breakers shall be approved and listed by UL. Each cabinet shall have, at a minimum, 
a circuit breaker to protect the lamp, vent fan, and dual outlet. In addition, a properly rated 
equipment circuit breaker(s) shall be provided for the equipment shown on the plans. At 
each cabinet that houses VMS control equipment, a 220 VAC circuit breaker, sized to suit 
the cables that provide power to the VMS pixels shall be furnished and installed. Breakers 
shall have a minimum interrupt capacity of 50 amperes. 
 
Each cabinet shall be equipped with a radio interference suppressor installed at the circuit 
breaker. The suppressor shall provide a minimum attenuation of 50 dB over a frequency 
range of 200 kHz to 75 MHz. The suppressor shall be hermetically sealed in a case filled 
with a suitable insulation compound. 
 
The suppressor terminals shall be nickel-plated, with brass studs of sufficient external length 
to provide space for connection of two appropriately sized conductors and shall be mounted 
such that the terminals cannot be turned in the case. The suppressors shall be designed for 
operation at the proper current ampere rating as determined by the Contractor per the 
equipment specified on the plans and shall be approved by UL and EIA. 
 
Power distribution blocks suitable for use as a power feed and junction points shall be 
furnished and installed for two and three wire circuits. The line side of each circuit shall be 
capable of handling the specified number of and size of all wires. 
 
Each cabinet shall include a fully wired equipment panel mounted on the lower rear inside of 
the wall of the cabinet. The back panel shall be utilized to distribute and properly 
interconnect all cabinet wiring related to the specific equipment. Each piece of equipment 
specified shall have its cable harness properly connected at terminal boards on the back 
panel. All functions available at the equipment connector shall be carried in the connector 
cable harness to a terminal board point on the back panel. 
 
Wiring shall be provided for the equipment specified. All cabinet wiring, where connected to 
terminal strips, switches, radio interference suppressor, etc., shall be identified by the use of 
insulated pre-printed sleeving (wire markers) slipped over the wire before attachment of the 
lug or terminating the connection. The wire markers shall have a text label with sufficient 
detail so that a translating sheet is not required. 
 
All wires shall be cut to the proper length before assembly. No wires shall be doubled back 
to take up slack. Wires shall be neatly secured with nylon lacing or cable ties. Cables shall be 
secured with nylon cable clamps. 
 
The grounded side of the electric service shall be carried throughout the cabinet to the 
ground bus without a break. 
 
All electrical connections in the cabinet shall have sufficient clearance between each terminal 
and the cabinet to prevent a leakage path or physical contact under stress. Where these 
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distances cannot be maintained, barriers must be provided. All equipment grounds shall run 
directly and independently to the ground bus. The lay of the interconnect cable between the 
components must be such that when the door is closed, it does not press against the cables 
or force the cables against the various components inside the cabinet. Sufficient length of 
cable harnesses shall be provided to easily reach the electronic equipment placed anywhere 
on the shelves. 
 
All wiring containing line voltage AC shall be routed and bundled separately and/or shielded 
from all low voltage (i.e. control) circuits. All conductors and live terminals or parts, which 
could be hazardous to maintenance personnel, shall be covered with suitable insulating 
materials. 
 
All conductors used in the cabinet wiring shall be 22 AWG or larger with a minimum of 19 
strands. The insulation shall have a minimum thickness of 10 MILS. All wiring containing 
line voltage shall be 14 AWG or larger. 
 
The AC+, AC-, and equipment ground wiring shall be electrically isolated from the other by 
an insulation resistance of at least 10 Megohms when measured at 250 VAC. Return and 
equipment grounding wiring shall be color-coded white and green respectively. 
 
Terminal blocks located on the panels shall be accessible such that it shall not be necessary 
to remove the electronic equipment from the cabinet to make a connection or perform an 
inspection. 
 
Terminal blocks shall be two-position, multiple-pole, and barrier type. Shorting bars, along 
with integral marking strip, shall be provided. Terminal blocks shall be arranged such that 
they do not impede the entrance, training, or connection of incoming field conductors. All 
terminals shall be identified by legends permanently attached to the terminal blocks. Not 
more than three conductors shall be brought to any one terminal screw. No electrically live 
parts shall extend beyond the protection afforded by the barriers. All terminal blocks shall be 
located below the shelves.  
 
AC terminal blocks shall be Underwriter's Laboratory approved for 600 volts AC minimum 
and shall be suitable for outdoor use. Terminals used for field connections or interwiring 
connections shall secure conductors by means of a nickel or cadmium plated brass binder 
head screw.  
 
All connections to and from the electronic equipment shall terminate at an interwiring block. 
These blocks shall act as intermediate connection points for all electronic equipment inputs 
and outputs. 
 
A varistor shall be installed across the thermostat used to control the fan to act as a surge 
and transient noise suppressor. The varistor shall be GE VI5OLAIOA, Stetron 250NRO7-1, 
Siemens SIOK150, or approved equal. 
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MOUNTING 
Model 336 cabinets shall be pole mounted or mounted to an existing concrete wall as 
specified. Model 334 cabinets shall be mounted on a poured concrete base or on existing 
concrete surfaces as specified. All holes drilled into existing concrete surfaces shall penetrate 
the concrete no more than 4 inches unless otherwise approved by the Engineer. Bolts 
inserted into any concrete surface shall be properly secured and epoxied, per manufacturer’s 
recommendations. Prefabricated fiberglass bases used in lieu of poured concrete bases must 
be approved by the Engineer. Cabinet installation shall conform to the details shown. All 
cabinets shall be furnished with stainless steel mounting plates, nuts, bolts, washers and all 
other necessary hardware to mount the cabinet as shown or described.  

DOORS  
All cabinets shall be provided with doors in the front and back. Doors shall have secure 
gaskets to prevent the entrance of dust and moisture. Doors shall be sized to encompass the 
full area of the cabinet opening. Doors shall be provided with two stop positions to hold the 
door open at 90 degrees and 135 degrees. The stops shall hold the door securely open until 
released manually. The front door shall be hinged on the right-hand side by means of three 
butt hinges with 1/4" minimum stainless steel hinge pins. 

VENTILATION 
Cabinets shall be furnished with louvers properly designed to provide natural ventilation to 
the interior. The louver area shall be of sufficient size to permit the free flow of air 
corresponding to the rated capacity of the associated cabinet fan. A pleated media fiber filter 
shall be provided and shall cover all louvers. 
 
Cabinets shall be furnished with an electric, thermostatically-controlled ventilation fan or 
fans mounted in the cabinet. The fan(s) shall have a rated capacity of at least 200 cubic feet 
per minute. The fan and cabinet ventilation louvers shall be located with respect to each 
other so as to direct the bulk of the air flow throughout the entire cabinet and, in particular, 
over the field equipment units. The thermostat shall be adjustable to turn on between 90 
degrees and 120 degrees Fahrenheit. 

LOCKING SYSTEM 
Each door shall be furnished with a 3-point positive locking system. The lock for the door 
shall be a self-locking, heavy-duty, five-pin tumbler cylinder rim type. The handles shall be 
made of stainless steel and shall be provided with a padlock feature. Locks shall be keyed 
identically to Corbin #2. Two keys shall be provided for each cabinet. 

LIGHT 
A fluorescent light shall be provided in front for all cabinets and also in the back for Model 
334 cabinets. A panel mounted 40-Watt weatherproof incandescent lamp with an on-off 
switch shall be positioned to provide light to the face of the equipment installed in the 
cabinet. 

SHELF/DRAWER/RACK 
A removable 19” EIA rack shall be provided for mounting sub-assemblies in Model 334 
cabinet. Adjustable shelves shall be provided to hold the equipment. Vertical shelf 
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adjustment intervals shall be 2” maximum. The shelves shall be positioned from the top of 
the cabinet in accordance with the actual equipment configuration of the particular cabinet. 
All devices/sub-assemblies shall be mounted on the rack if possible. Otherwise, they shall be 
placed on the shelves. 
 
A sliding drawer shall be provided in each cabinet. The drawer shall be installed below the 
shelves in a suitable position for placement of a laptop computer. The drawer shall have a 
nominal depth of 1” and a hinged lid. 

LABELING 
The letters "KYTC ITS" shall be permanently displayed along the top of each door on the 
outside of each cabinet. The letters shall be a minimum of 1” tall. The letters shall be die-cut 
or engraved into the metal before galvanizing and shall be readable after galvanizing. All 
excess galvanizing shall be brushed off. The location and description of the label must be 
shown on the shop plan submittal for the cabinets. Stenciling with paint or other markers is 
not permitted. If required information is placed on a steel plate, the plate must match the 
surface profile of the cabinet.  The plate must then be welded completely around the plate 
before galvanizing. 

QUALITY ASSURANCE PROVISIONS 
The following water spray test shall be performed on each empty cabinet: Water shall be 
sprayed from a point directly overhead at an angle of 60° from the vertical axis of the 
cabinet. This procedure shall be repeated for each of eight equally spaced positions around 
the cabinet for a period of not less than five minutes in each position. The water shall be 
sprayed using a domestic type-sprinkling nozzle at a rate of not less than one gallon per 
minute per square foot of the cabinet’s surface area. The cabinet shall then be inspected for 
leakage. Evidence of water leakage shall be cause for rejection. 
 
A manufacturer’s certification of successful completion of the water spray test and that the 
cabinet conforms to these specifications shall be the basis of acceptance of the cabinet. 
Separate submission of test cabinets shall not be required. 

MAINTENANCE 
All components and assemblies shall be clearly identified with name, model number, serial 
number and any other pertinent information required to facilitate equipment maintenance. 
 
All equipment shall be designed for ease of installation and maintenance. Location, 
accessibility, serviceability and features that will lead to simplified maintenance shall be a 
prime consideration. All component parts shall be readily accessible for inspection and 
maintenance. The only tools and test instruments required by maintenance personnel shall 
be simple hand tools and basic meters. 
 
After the wiring is complete, all conduit penetrations into the cabinets shall be sealed in such 
a manner as to prevent rodents and insects from entering the cabinet. The conduit sealants 
and insect traps used shall be approved by the Engineer prior to installation. 
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DOCUMENTATION 
Each field cabinet shall be supplied with three copies of the final cabinet wiring diagram. 
One copy shall be placed in a clear plastic envelope and left in the cabinet drawer. Two sets 
of Mylar plans shall be delivered to the Engineer.  

INSTALLATION 

Model 334/336 enclosure shall be installed in accordance with the plans and 
specifications. The Contractor shall stake all proposed enclosure locations and shall 
obtain approval of staked locations before excavation. A representative from the KYTC 
Division of Traffic Operations, Design Services Branch or the Traffic Engineer, District 
4/6, TRIMARC representatives (for Jefferson/Oldham only) will approve locations for 
all field devices. The Contractor shall have all utilities marked in the field prior to 
requesting approval. The Contractor shall allow two weeks to schedule this location 
approval with KYTC. KYTC approval of field device locations does not relieve the 
contractor from his responsibility to repair any damage incurred during construction. 
Enclosures located behind guardrail shall have minimum 5 foot spacing from edge of 
pole to face of guardrail. Otherwise, enclosures shall be located as specified on the plan 
sheets or a minimum of 30’ from all driving lanes. All materials shall be installed in a neat 
and professional manner. All pole mount cabinets shall be mounted approximately 42” 
from the ground.  All 336 pole mounted cabinets shall a 3’ L x3’ W x4” D concrete pad 
install for each door.  Concrete for the pad is incidental to the cabinets.  The Contractor 
shall grade and re-seed all disturbed areas to the satisfaction of the Engineer.  This item 
includes the furnishing and installing of Fastrac bait bag in each cabinet for rodent 
control. 
 

METHOD OF MEASUREMENT AND BASIS OF PAYMENT 

Model 334/336 Enclosure will be measured for payment per unit each. The Department 
will make payment for complete, functioning, inspected, and accepted quantities. The 
Department will consider payment as full compensation for all work required under this 
section. 
 

 
 

JUNCTION BOX 

DESCRIPTION 

Furnish and install Junction Box in accordance with the plans, specifications and 
Standard Drawings. 

MATERIALS 

Junction box shall meet or exceed ANSI/SCTE 77-2002, tier 15. Junction box covers 
shall be marked "Traffic." Covers shall be attached with a minimum of two 3/8“ 
stainless steel hex bolts. 
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INSTALLATION 

Where required, junction box shall be oriented such that the dimensions comply with the 
NEC. Junction boxes used as pull boxes along a conduit run shall be spaced at a 
maximum of 250’. Junction boxes shall not be placed in ditch lines or in areas where 
standing water may accumulate. Junction box covers shall be flush with the finished 
surface. The Contractor shall restore all disturbed areas to the satisfaction of the 
Engineer.  This item includes the furnishing and installing of Fastrac bait bag in each 
junction box for rodent control. 

METHOD OF MEASUREMENT AND BASIS OF PAYMENT 

Junction Box will be measured for payment per unit each. The Department will make 
payment for complete, functioning, inspected, and accepted quantities.  The Department 
will consider payment as full compensation for all work required under this section. 
 

 
 

SURGE DEVICES 

DESCRIPTION 

Furnish and install video surge device, data surge device, power surge device, and RF 
surge device in accordance with the plans, specifications and Standard Drawings. 

MATERIALS 

GENERAL 
Each surge device shall be compatible with the equipment it is protecting. Each surge 
device shall include cables, connectors, power supplies, and all incidentals required for 
operation. 
 
VIDEO SIGNAL COAX CONDUCTOR SURGE DEVICE 
Video Signal Coax Conductor Surge Device shall be EDCO CX12-BNC-Y or approved 
equal. This surge protector shall: 

• Have a clamping voltage response time of less than one nanosecond 
• Have a maximum clamping voltage of 12 volts when subjected to a 3 kA, 8x20 

microsecond wave 
• Have a peak surge current of 20kA with 8x20 microsecond wave 
• Have BNC connectors 
• Pass signals from DC to 80 MHz with less than 3 dB insertion losses 
• Be UL 497B listed 

 
DATA SIGNAL CONDUCTOR SURGE DEVICE 
Data Signal Conductor Surge Device shall be for RS 422 and RS 485 Communication 
conductors shall be EDCO PC642C-015 or approved equal. This surge protector shall: 

• Have a clamping voltage response time of less than one nanosecond  
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• Have a maximum clamping voltage of 12 volts when subjected to a 1 kA 8x20 
microsecond wave 

• Have a peak surge current per wire of 10 kA with 8x20 microsecond wave 
• Have a maximum inline resistance of 6 ohms 
• Have a maximum attenuation of -3db at 50MHz 

 
RS 232 COMMUNICATION DATA SIGNAL CONDUCTOR SURGE DEVICE 
Data Signal Conductor Surge Device for RS 232 Communication conductors shall be 
EDCO PC642C-015 or approved equal. This surge protector shall: 

• Have a clamping voltage response time of less than one nanosecond 
• Have a maximum clamping voltage of 30 volts when subjected to a 1 kA 8x20 

microsecond wave 
• Have a peak surge current per wire of 3kA with 8x20 microsecond wave 
• Have a maximum inline resistance of 6 ohms 
• Have a maximum attenuation of -3 db at 0.5 MHz 

 
100 BASE-T AND 10 BASE-T COMMUNICATION DATA SIGNAL 
CONDUCTOR SURGE DEVICE 
Data Signal Conductor Surge Device for 100BaseT and 10BaseT Communication 
conductors shall be EDCO LCDP-30 or approved equal. This surge protector shall: 

• Have a clamping voltage response time of less than one nanosecond 
• Have a maximum clamping voltage of 30 volts when subjected to a 0.5 kA 8x20 

microsecond wave 
• Have a peak surge current per wire shall be 1kA with 8x20 microsecond wave 
• Have a maximum attenuation shall be -3db at 100 MHz 
• Have a N.E.X.T. worst pair of better than -40 db at 100 MHz 
• Have a maximum attenuation of -3db at 0.5 MHz 

 
POWER CONDUCTOR SURGE DEVICE 
Conductor Surge Device for power carrying conductors shall be EDCO SHA-1210 or 
approved equal. This surge protector shall meet or exceed the following specifications: 

• Nominal Line Voltage  120 V 
• Peak Current   20,000 Amps 
• Clamp Voltage  280 volt typical @ 20kA 
• Response time   <5ns 
• Continuous Service Current 10 Amps max. 120 VAC, 60 Hz 

 
RF ANTENNA COAX CONDUCTOR SURGE DEVICE 
RF Antenna Coax Conductor Surge Devices shall meet all manufacturer 
recommendations for the particular use of the radio antenna coax conductors. 
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INSTALLATION 

The Contractor shall supply surge devices in model 334/336 enclosures, VMS signs, on 
poles, and on sign trusses as specified on layout sheets. Surge devices shall be located in 
said equipment such that they are easily accessible for maintenance activities.  

METHOD OF MEASUREMENT AND BASIS OF PAYMENT 

Surge Device will be measured for payment per unit each. The Department will make 
payment for complete, functioning, inspected, and accepted quantities.  The Department 
will consider payment as full compensation for all work required under this section. 
 

 
 
 

TRENCHING AND BACKFILLING 

DESCRIPTION 

Trenching and Backfilling shall be performed in accordance with the plans, specifications 
and Standard Drawings. 

MATERIALS 

All trenches shall be marked with underground utility warning tape. 

INSTALLATION 

The Contractor shall be responsible for locating all underground utilities prior to 
excavation. The Contractor shall excavate the trench, place warning tape above the 
conduit, backfill the trench and restore all disturbed areas to the satisfaction of the 
Engineer. Backfill material shall be placed and compacted in lifts of 9 inches or less. 
Incidental to this item is any Bore and jack under existing roadway. 

METHOD OF MEASUREMENT AND BASIS OF PAYMENT 

Trenching and Backfilling will be measured for payment per unit linear foot. The 
Department will make payment for complete, inspected, and accepted quantities.  The 
Department will consider payment as full compensation for all work required under this 
section. 
 

WIRE AND CABLE 

DESCRIPTION 

Furnish and install Wire and Cable in accordance with the plans, specifications and 
Standard Drawings. 

MATERIALS 

Unless otherwise specified, wire shall be stranded copper type USE. This item shall 
include all connectors, splicing and insulating hardware, ties, tape, labels and incidentals 
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required for electrical connections. The Contractor shall submit to material testing at the 
discretion of the Engineer. 

INSTALLATION 

The Contractor shall install all cable or wire runs splice-free from the controller/service 
location to each cabinet, VMS sign, or CCTV camera the cable or wire is feeding. All 
wire shall be labeled inside cabinets and junction boxes. The contractor shall not use 
excessive force when pulling wire through duct. The contractor shall replace all wire 
damaged during installation. The Engineer may require testing of wiring for damaged 
insulation. Wire that does not pass an insulation resistance test of a minimum of 100 
hundred megohms to ground shall be replaced by the Contractor at his cost.  

METHOD OF MEASUREMENT AND BASIS OF PAYMENT 

Wire and cable will be measured for payment per unit linear foot. The Department will 
make payment for complete, functioning, inspected, and accepted quantities.  The 
Department will consider payment as full compensation for all work required under this 
section. 
 
 
 

 
 

MPEG-4 VIDEO ENCODER AND DECODER 

DESCRIPTION 

Furnish and install MPEG-4 Video Encoder/Decoder in accordance with the plans, 
specifications and Standard Drawings. 

MATERIALS 

The MPEG-4 video encoder and decoder shall be Verint Nextiva (Encoder S1970e-T-
XT and Decoder S1970e-R) or approved equal. Proposed alternates shall be 
commercially available. This item shall include cables, connectors, power supplies, and all 
incidentals required for operation.  
For detail specifications go to this URL: 
Encoder: 
 
http://verint.com/video_solutions/section2b.cfm?article_level2_category_id=7&article_level2a_id=332&artic
le_level2b_id=648 
 
Decoder: 
 
http://verint.com/video_solutions/section2b.cfm?article_level2_category_id=7&article_level2a_id=332&artic
le_level2b_id=649 
 
INSTALLATION 
 

JEFFERSON COUNTY
NH 0711 (104)

Added:  5-4-12
Contract ID:  121318

Page 20(dd) of 141



ITS - 30  

The Contractor shall install MPEG-4 encoder/decoder in a model 334/336 enclosures as 
specified. The MPEG-4 encoder/decoder shall be compatible with and shown to work 
properly with CCTV camera equipment.  
 
METHOD OF MEASUREMENT AND BASIS OF PAYMENT 
MPEG-4 Video Encoder/Decoder will be measured for payment per unit each. The 
Department will make payment for complete, functioning, inspected, and accepted 
quantities.  The Department will consider payment as full compensation for all work 
required under this section. 
 

 
CCTV ASSEMBLY 

 
DESCRIPTION 
 
The Contractor shall provide a CCTV Assembly at each site shown on the plans. 
 
MATERIALS 
The CCTV Assembly shall be a Treehaven Technologies ACUIX 
(RVSHDXGNWACW-8) or approved equivalent.   
 
Contact information: 
 
Sales Contact: 
Perry Wolfe 
PTWolfe Associates, Inc. 
Phone: 740.987.2550 
FAX: 740.987.2477 
 
Factory: 
Joe Bowman 
Treehaven Technologies, Inc. 
24 Village Point Drive 
Powell, OH 43065 
Phone: 614.791.8843 
FAX: 614.789.0252 
Mobile: 614.578.4051 
joe.bowman@treehavenvision.com 
www.treehavenvision.com 
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The Contractor shall obtain approval from the Engineer prior to installing an approved 
equivalent device, as the equivalent must be compatible with existing Honeywell 
Diamond control protocol used by TRIMARC.  Proposed alternates shall be 
commercially available.  The Contractor shall identify to KYTC an installed site where 
the proposed CCTV Assembly has been operating for a period of at least one-year in a 
similar climate region. 
  
The CCTV Assembly shall include the following: 
  
UPPER WEATHER DOME 
 
The upper weather dome housing shall have the following features: 
 

• The upper inner dome or can shall be constructed of steel. 
 

• The upper outer dome or shroud shall be constructed of white, reflective acrylic.  
The shroud shall be designed to protect the weather dome from precipitation and 
radiant heat from the sun. 
 

• The weather dome housing shall be designed for outdoor pendant, wall, and roof 
(parapet) installation. 
 

• The weather dome housing shall be designed to mount to a 1½” pipe. 
 

• Adapters for pole and corner mounting shall be optionally available. 
 

• The weather dome housing shall provide quick, positive disconnect to the dome 
drive unit. 
 

• The upper weather dome shall measure 10.0” in diameter by 7.75” in height 
excluding the lower dome and the mounting nipple. 

• The dome shall be capable of operating in a temperature range between -40o F 
and +122 o F. 
 

• The power, data, and video inputs and outputs shall have built-in transient surge 
protection. 

 
• 8” composite cable pigtail with an AMP 206044-1 plug connector. 

  
DOME DRIVE UNIT 
 
The dome drive unit shall have the following features: 

• On power up of the dome drive, the equipment shall clearly display the revision 
and part number of the unit and telephone number for service and support. 
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• The drive shall have a continuous angular travel of 360-degrees horizontal, and 

tilt of 5 degrees above horizontal to 90-degrees down. 
 

• The manual mode speed of the dome drive shall be variable from 0.10-degrees to 
480 degrees per second in the horizontal axis and be variable from 0.10-degrees 
to  240 degrees per second in the vertical.  The maximum manual mode speed of 
the dome drive shall be programmable between 480 (240), 240 (120), and 120 
(60) degrees per second for pan (tilt). 

 
• A built-in menu system for on-screen setup of camera functions and system 

control. 
 

• The dome drive address shall be added to the camera video if programmed to do 
so. 

 
• The dome drive shall have a programmable mode where the maximum manual 

drive speed can be made dependent on the camera lens zoom angle.  When 
enabled the maximum manual drive speed shall decrease as the zoom angle 
narrows, and shall increase as the zoom angle widens. 

 
• The dome drive shall be capable of storing  150 pre-programmed positions with a 

24-character label associated with each position.  Pre-programmed position labels 
added to the camera video shall be programmable.  The position of the label on 
the video raster shall be selectable. 

 
• The minimum time for the pan and tilt drives to reach a pre-programmed 

position shall be < 0.5 second (180 degrees travel). 
 

• The pre-programmed position accuracy of the dome drive shall be +/- 0.09 
degree. 

 
• The dome drive shall be capable of storing up to 16 video tours with each tour 

being composed of up to 64 programmed positions. 
 

• The dome drive shall incorporate a selectable auto-pivot mode to rotate the 
camera 180 degrees at the bottom of tilt travel. 

 
• The dome drive shall be capable of sending the camera to a pre-programmed 

home position after a programmed inactive time. 
 

• The dome drive shall have 16 programmable sectors with a 24-character label 
associated with each sector.  The border of each sector shall be defined by upper 
and lower tilt coordinates and right and left pan coordinates.  The dome drive 

JEFFERSON COUNTY
NH 0711 (104)

Added:  5-4-12
Contract ID:  121318

Page 20(gg) of 141



ITS - 33  

shall be considered to be within a sector if the center of the field of view of the 
camera is within the sector.  The sector label shall be displayed whenever the 
dome drive is within that sector when programmed to do so. 

 
• The dome drive shall have 32 programmable dynamic privacy zones that creates 

a mask (a dark colored box) covering the video display. A 24-character 
programmable title shall be associated with each privacy zone.  The privacy zone 
title shall be displayed whenever that privacy zone causes the camera video to be 
blanked. 

 
• The dome drive shall have 16 mimic tours.  The tours shall capture the pan, tilt, 

zoom focus and iris information for a period of up to 2 minutes and replay this 
information at the user’s request. 

 
• The dome drive shall have the capability to accept 4 alarm inputs, which shall 

initiate any preprogrammed position, tour or pattern.  The alarm input shall be a 
normally open dry contact. 

 
• The dome drive shall upon command display an historical table of events, which 

can be used for diagnostic purposes. 
 

• The dome drive shall have a rotating black acrylic liner to mask the drive unit and 
camera from public view. 

 
• The dome shall contain a flashback feature that recalls the last preset 

position observed. 
 

• The internal power supplies of the dome drive shall be isolated from the input 
24V ac power. 

  
CAMERA 
 
The system camera shall have the following features: 
 
The following camera control options shall be available: 
 

• Digital zoom on/off 
• Manual zoom speed control 

 
• Backlight compensation on/off 

 
• Auto focus on, pan/tilt/zoom on/off 
 
• Auto focus during tours on/off 
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• Video freeze-frame to eliminate the movement of the scene during pre-

programmed position changes while running a video tour 
 

• The color camera shall meet or exceed the following: 
 

o The image sensor shall be a ¼ inch Ex-view HAD CCD or approved 
equal. 

 
o The horizontal resolution of the camera shall be >530  TVL. 

 
o The minimum color scene illumination requirements shall be 0.25 lux 

with 1/60 second shutter, and 0.03 lux with ¼ second shutter; at F/1.4. 
 

o The S/N ratio shall be greater than 50dB. 
 

o Moveable IR filter 
 

o Electronic Image Stabilization 
 

o 35X optical zoom, f=3.4 mm (wide) to 119 mm (tele), F1.4 to F4.2 
  
LOWER DOME 
 
The lower dome shall have the following characteristics: 
 

• The lower dome construction shall be optical grade acrylic. 
 

• The lower dome shall be attached to the upper housing by means of  two 
threaded captured fasteners. There shall be a gasket between the upper 
housing and the lower dome 
 

• The dome shall include a lower inner black liner dome 
 

• Domes shall be clear 
 

• Internal resistive type thermostatically controlled heater and blower 
  
RECEIVER DRIVER 
 
The receiver driver shall have the following features: 
 

• The receiver/driver shall be digital. 
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• The receiver/driver shall be contained within the dome. 
 

• Communications shall be via RS-485. 
 

• The receiver/driver shall have four numeric rotary switch addressability. 
 

• The receiver/driver memory shall be battery-backed. 
 
The Contractor shall obtain approval from Traffic Operations, Design Services prior to 
installing an approved equivalent device.  Proposed alternates shall be commercially 
available.  The Contractor shall identify to the Department, an installed site, where the 
proposed CCTV Assembly has been operating for a period of at least one-year in a 
similar climate region. 
 

INSTALLATION 
CCTV Assemblies shall be installed on lowering device/truss in accordance with the 
manufacturer’s instructions.   All materials shall be installed in a neat and professional 
manner.  All installation services will comply with all warranty provisions and warranty 
contract maintenance services in accordance with these specifications.  All installation 
services shall comply with all local, state and federal building, electrical and construction 
codes, and Motorola R-56 requirements.  All wiring entry to the CCTV Assembly shall 
use watertight fittings.  All wiring entry and exits shall be made at the side or underneath 
components; no exposed top entry or exits are permitted.  This requirement extends to 
all enclosures, junction boxes, or any other externally exposed devices. The CCTV 
assembly shall include a method of connecting CCTV keyboard controller for field 
testing of camera functions. All CCTV assemblies shall be installed on pole lowering 
devices so that the assembly is located on the side closest to the roadway when camera is 
in its fixed position at the top of the pole.  
 

METHOD OF MEASUREMENT AND BASIS OF PAYMENT 
The CCTV Assembly will be measured for payment per unit each complete and in place 
and after passing component and subsystem testing.  This price includes the color 
camera, zoom lenses, environmental enclosure, pan/tilt unit, housing, dome, parapet 
mount, and all mounting hardware, connections, and incidentals necessary to complete 
the work. 
 

Vented Rodent Barrier Detail 
 
 
Vented rodent barrier – Prior to erecting tubular structures and poles on concrete 
foundations formed with conduit sweeps, a double lapped ring barrier of standard 
commercial grade 27 gauge hot dipped galvanized 1/8 inch woven wire mesh shall be 
placed inside the foundations bolt circle.  The height of the wire mesh ring barrier shall 
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be from the concrete foundation to the top of the leveling nuts and washers plus 1/4 
inch.  The Contractor shall take all necessary steps to assure the wire mesh ring will 
remain in place to eliminate any access through the base plate opening of the tubular 
structure or pole when erected and plumbed.  The Contractor shall not weld or drill to 
the base plate of the pole.  Optional vented rodent barrier designs and materials may be 
used when approved by the Engineer and at no additional cost to the Department. 
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GLOSSARY 
 
The following acronyms, abbreviations, and definitions shall govern this specification: 

• AASHTO – American Association of State Highway and Transportation Officials 
• ABS - Acrylonitrile Butadiene Styrene 
• AC – Alternating Current 
• AlInGaP – Aluminum Indium Gallium Phosphide (refers to the chemical 

composition of an LED). 
• ANSI – American National Standards Institute 
• ASCII – American Standard Code for Information Interchange 
• ASN.1 – Abstract Syntax Notation 1 
• ASTM – American Society for Testing and Materials 
• AWG - American Wire Gauge 
• AWS – American Welding Society 
• BCD – Binary Coded Decimal 
• B frames – Bi-directional Predicted Frames 
• BGP – Border Gateway Protocol 
• Bin – Group of LEDs categorized and sorted by intensity or color. Each bin has 

upper and lower intensity or color specifications and contains only LEDs that are 
measured to be within that range. LED manufacturers sort LEDs into bins to ensure 
consistent intensity and color properties. 

• BOOTP – Bootstrap Protocol 
• CALTRANS – California Department of Transportation 
• CAN – Control Area Network 
• CCTV – Closed Circuit Television 
• CDPD – Cellular Digital Packet Data 
• CLI – Command Line Interface 
• CNC – Computer Network Control 
• Control Computer – A desktop or laptop computer used in conjunction with VMS 

control software to communicate with VMS sign controllers. The control computer 
can instruct a VMS sign controller to program and control the VMS, monitor VMS 
status, and run VMS diagnostic tests. A control computer can be used for remote 
control of one of more VMS, as well as for local control of a single VMS 

• DC – Direct Current 
• DHCP – Dynamic Host Configuration Protocol 
• DMS – Dynamic Message Sign. An industry term that applies to various types of 

changeable sign technology 
• DVI-D – Digital Visual Interface - Digital 
• EIA – Electronic Industries Association 
• ELFEXT – Equal Level Far End Crosstalk 
• EPA – Effective Projected Area 
• FCC – Federal Communications Commission 
• FDA – Food and Drug Administration 
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• Font – The style and shape of alphanumeric characters that are displayed on the 
VMS matrix to create messages viewed by motorists and travelers 

• Frame – see Page 
• FSORS – Full, Standardized Object Range Support – an NTCIP term. See the 

NTCIP standards for additional information. 
• GUI – Graphical User Interface 
• HDPE – High Density Polyethylene 
• HHR – Half Horizontal Resolution 
• HTTP – Hypertext Transfer Protocol 
• IEEE – Institute of Electrical and Electronic Engineers 
• I frames – Intra-frames 
• IC – Integrated Circuit 
• IGMP 
• InGaAlP – Indium Gallium Aluminum Phosphide 
• I/O – Input/Output 
• IP – Internet Protocol – in transceivers 
• IRE – Institute of Radio Engineers 
• ISO – International Organization for Standardization 
• ITE – Institute of Transportation Engineers 
• ITS – Intelligent Transportation System 
• Kbps – Kilobits per second 
• KYTC – Kentucky Transportation Cabinet 
• LAN – Local Area Network 
• LCD – Liquid Crystal Display 
• LED – Light Emitting Diode 
• MDPE – Medium Density Polyethylene 
• Message – Information displayed on the VMS for the purpose of visually 

communicating with motorists. A VMS message can consist of one or more pages of 
data that are displayed consecutively 

• MIB – Management Information Base 
• Module – Assembly consisting of a two-dimensional LED pixel array, pixel drive 

circuitry, and mounting hardware. Modules are installed in the display adjacent to 
each other to form the display matrix. 

• MTBF – Mean Time Between Failures 
• MPEG – Moving Picture Experts Group 
• NEC – National Electrical Code 
• NEMA – National Electrical Manufacturers Association 
• NESC – National Electrical Safety Code 
• NEXT – Near End Crosstalk 
• NCHRP – National Cooperative Highway Research Program 
• NRZ – Non Return to Zero 
• NRZI – Non Return to Zero Inverted 
• NTCIP – National Transportation Communications for ITS Protocol 
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• NTSC - National Transmission Standards Committee 
• Object – An NTCIP term referring to an element of data in an NTCIP-compatible 

device that can be manipulated to control or monitor the device. 
• OER – Octet Encoding Rules 
• OSHA – Occupational Safety and Health Administration 
• OTDR – Optical Time Domain Reflectometer 
• Page – An NTCIP term referring to the data that is displayed on the VMS display 

matrix at a given moment in time. Also referred to as a frame. 
• P frames – Forward Predicted Frames 
• PCB – Printed Circuit Board 
• Pixel – Picture element. The smallest changeable (programmable) portion of a VMS 

display matrix 
• PMPP – Point to Multi-Point Protocol 
• PPP – Point to Point Protocol 
• PSELFEXT – Power Sum Equal Level Far End Cross Talk 
• PSNEXT – Power Sum Near End Crosstalk 
• PTZ – Pan/Tilt/Zoom 
• PVC – Polyvinyl Chloride 
• PWM – Pulse Width Modulation 
• QSIF – Quarter Source Input Format 
• RAM – Random Access Memory 
• RARP – Reverse Address Resolution Protocol 
• RGB – Red-Green-Blue 
• Schedule – A set of data that determines the time and date when a VMS sign 

controller will cause a stored message to be displayed on the VMS 
• SDRAM – Synchronous Dynamic Random Access Memory 
• SIF – Source Input Format 
• SNMP – Simple Network Management Protocol 
• STMP – Simple Transportation Management Framework 
• Stroke – Refers to the vertical and horizontal width of the lines and curves of a 

display font. Single stroke denotes character segments that are one pixel wide. 
Double stroke denotes character segments that are two pixels wide. 

• TFTP – Trivial File Transfer Protocol 
• TIA -  Telecommunications Industry Association 
• TMA – Truck Mounted Attenuator 
• TOC – Traffic Operations Center 
• UL – Underwriters Laboratories 
• UPS – Uninterruptible Power Supply 
• USB – Universal Serial Bus 
• VLAN – Virtual Local Area Network 
• VMS – Variable Message Sign. A type of VMS that is fully programmable such that 

the content of its messages are fully changeable remotely and electronically. 
• VMS Controller – A stand-alone computer that is located at a VMS site, which 
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controls a single VMS. A sign controller receives commands from and sends 
information to a control computer 

• WAN – Wide Area Network 
• WYSIWYG – What You See Is What You Get. More specifically, what you see on 

the VMS control computer monitor is a scaled representation of how a message will 
appear when it is being displayed on the VMS. Similarly, after a pixel diagnostic test 
routine has been run, what you see on the control computer monitor is a scaled 
representation of the functional status of each pixel in the VMS display matrix. 
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