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1. 2018 STANDARD SPECIFICATIONS FOR ROADS & STRUCTURES 


The 2018 Standard Specifications are revised as follows: 


1.1. GENERAL REQUIREMENTS – Construction Methods (1700-3(K)) 


Page 17-4, revise sentence starting on line 14 to read “Modify existing electrical services, as 


necessary, to meet the grounding requirements of the NEC, these Standard Specifications, Standard 


Drawings, and the project plans.”   


Page 17-4, revise sentence beginning on line 21 to read “Furnish and install additional ground rods 


to grounding electrode system as necessary to meet the Standard Specifications, Standard Drawings, 


and test requirements.”  


1.2. WOOD POLES – Construction Methods (1720-3) 


Page 17-18, revise sentence starting on line 13 to read “On new Department-owned poles, install a 


grounding system consisting of #6 AWG solid bare copper wire that is mechanically crimped using 


an irreversible compression tool with die to a single ground rod installed at base of pole or to the 


electrical service grounding electrode system located within 10 feet of the pole.” 


2. SIGNAL HEADS 


2.1. MATERIALS 


A. General: 


Fabricate vehicle signal head housings and end caps from die-cast aluminum. Fabricate 12-inch 


and 16-inch pedestrian signal head housings and end caps from die-cast aluminum. Fabricate 9-inch 


pedestrian signal head housings, end caps, and visors from virgin polycarbonate material. Provide 


visor mounting screws, door latches, and hinge pins fabricated from stainless steel. Provide interior 


screws, fasteners, and metal parts fabricated from stainless steel. 


Fabricate tunnel and traditional visors from sheet aluminum.  


Paint all surfaces inside and outside of signal housings and doors. Paint outside surfaces of 


tunnel and traditional visors, wire outlet bodies, wire entrance fitting brackets and end caps when 


supplied as components of messenger cable mounting assemblies, pole and pedestal mounting 


assemblies, and pedestrian pushbutton housings. Have electrostatically-applied, fused-polyester 


paint in highway yellow (Federal Standard 595C, Color Chip Number 13538) a minimum of 2.5 to 


3.5 mils thick. Do not apply paint to the latching hardware, rigid vehicle signal head mounting 


brackets for mast-arm attachments, messenger cable hanger components or balance adjuster 


components. 


Have the interior surfaces of tunnel and traditional visors painted an alkyd urea black synthetic 


baking enamel with a minimum gloss reflectance and meeting the requirements of MIL-E-10169, 


“Enamel Heat Resisting, Instrument Black.” 


Where required, provide polycarbonate signal heads and visors that comply with the provisions 


pertaining to the aluminum signal heads listed on the QPL with the following exceptions: 


Fabricate signal head housings, end caps, and visors from virgin polycarbonate material. Provide 


UV stabilized polycarbonate plastic with a minimum thickness of 0.1 ± 0.01 inches that is 


highway yellow (Federal Standard 595C, Color Chip 13538).  Ensure the color is incorporated 


into the plastic material before molding the signal head housings and end caps. Ensure the plastic 
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formulation provides the following physical properties in the assembly (tests may be performed 


on separately molded specimens): 
 


Test Required Method 


Specific Gravity 1.17 minimum ASTM D 792 


Flammability Self-extinguishing ASTM D 635 


Tensile Strength, yield, PSI 8500 minimum ASTM D 638 


Izod impact strength, ft-lb/in [notched, 1/8 inch] 12 minimum ASTM D 256 


 


For pole mounting, provide side of pole mounting assemblies with framework and all other 


hardware necessary to make complete, watertight connections of the signal heads to the poles and 


pedestals. Fabricate the mounting assemblies and frames from aluminum with all necessary 


hardware, screws, washers, etc. to be stainless steel. Provide mounting fittings that match the 


positive locking device on the signal head with the serrations integrally cast into the brackets. 


Provide upper and lower pole plates that have a 1 ¼-inch vertical conduit entrance hubs with the 


hubs capped on the lower plate and 1 ½-inch horizontal hubs. Ensure that the assemblies provide 


rigid attachments to poles and pedestals so as to allow no twisting or swaying of the signal heads. 


Ensure that all raceways are free of sharp edges and protrusions, and can accommodate a minimum 


of ten Number 14 AWG conductors.  


For pedestal mounting, provide a post-top slipfitter mounting assembly that matches the positive 


locking device on the signal head with serrations integrally cast into the slipfitter. Provide stainless 


steel hardware, screws, washers, etc. Provide a minimum of six 3/8 X 3/4-inch long square head 


bolts for attachment to pedestal. Provide a center post for multi-way slipfitters. 


For light emitting diode (LED) traffic signal modules, provide the following requirements for 


inclusion on the Department’s Qualified Products List for traffic signal equipment.  


1. Sample submittal, 


2. Third-party independent laboratory testing results for each submitted module with evidence of 


testing and conformance with all of the Design Qualification Testing specified in section 6.4 


of each of the following Institute of Transportation Engineers (ITE) specifications: 


• Vehicle Traffic Control Signal Heads – Light Emitting Diode (LED) Circular Signal 


Supplement  


• Vehicle Traffic Control Signal Heads – Light Emitting Diode (LED) Vehicle Arrow 


Traffic Signal Supplement 


• Pedestrian Traffic Control Signal Indications –Light Emitting Diode (LED) Signal 


Modules. 


(Note: The Department currently recognizes two approved independent testing laboratories. 


They are Intertek ETL Semko and Light Metrics, Incorporated with Garwood Laboratories. 


Independent laboratory tests from other laboratories may be considered as part of the QPL 


submittal at the discretion of the Department, 


3. Evidence of conformance with the requirements of these specifications, 


4. A manufacturer’s warranty statement in accordance with the required warranty, and  
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5. Submittal of manufacturer’s design and production documentation for the model, including 


but not limited to, electrical schematics, electronic component values, proprietary part 


numbers, bill of materials, and production electrical and photometric test parameters. 


6. Evidence of approval of the product to bear the Intertek ETL Verified product label for LED 


traffic signal modules. 


In addition to meeting the performance requirements for the minimum period of 60 months, 


provide a written warranty against defects in materials and workmanship for the modules for a 


period of 60 months after installation of the modules. During the warranty period, the manufacturer 


must provide new replacement modules within 45 days of receipt of modules that have failed at no 


cost to the State.  Repaired or refurbished modules may not be used to fulfill the manufacturer’s 


warranty obligations.  Provide manufacturer’s warranty documentation to the Department during 


evaluation of product for inclusion on Qualified Products List (QPL). 


B. Vehicle Signal Heads: 


Comply with the ITE standard “Vehicle Traffic Control Signal Heads”. Provide housings with 


provisions for attaching backplates. 


Provide visors that are 8 inches in length for 8-inch vehicle signal head sections. Provide visors 


that are 10 inches in length for 12-inch vehicle signal heads. 


Provide a termination block with one empty terminal for field wiring for each indication plus one 


empty terminal for the neutral conductor. Have all signal sections wired to the termination block. 


Provide barriers between the terminals that have terminal screws with a minimum Number 8 thread 


size and that will accommodate and secure spade lugs sized for a Number 10 terminal screw.  


Mount termination blocks in the yellow signal head sections on all in-line vehicle signal heads. 


Mount the termination block in the red section on five-section vehicle signal heads. 


Furnish vehicle signal head interconnecting brackets. Provide one-piece aluminum brackets less 


than 4.5 inches in height and with no threaded pipe connections. Provide hand holes on the bottom 


of the brackets to aid in installing wires to the signal heads. Lower brackets that carry no wires and 


are used only for connecting the bottom signal sections together may be flat in construction.  


For messenger cable mounting, provide messenger cable hangers, wire outlet bodies, balance 


adjusters, bottom caps, wire entrance fitting brackets, and all other hardware necessary to make 


complete, watertight connections of the vehicle signal heads to the messenger cable.  Fabricate 


messenger cable hanger components, wire outlet bodies and balance adjuster components from 


stainless steel or malleable iron galvanized in accordance with ASTM A153 (Class A) or ASTM 


A123.  Provide serrated rings made of aluminum.  Provide messenger cable hangers with U-bolt 


clamps. Fabricate washers, screws, hex-head bolts and associated nuts, clevis pins, cotter pins, U-


bolt clamps and nuts from stainless steel. 


For mast-arm mounting, provide rigid vehicle signal head mounting brackets and all other 


hardware necessary to make complete, watertight connections of the vehicle signal heads to the mast 


arms and to provide a means for vertically adjusting the vehicle signal heads to proper alignment. 


Fabricate the mounting assemblies from aluminum, and provide serrated rings made of aluminum.  


Provide stainless steel cable attachment assemblies to secure the brackets to the mast arms.  Ensure 


all fastening hardware and fasteners are fabricated from stainless steel. 
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Provide LED vehicular traffic signal modules (hereafter referred to as modules) that consist of an 


assembly that uses LEDs as the light source in lieu of an incandescent lamp for use in traffic signal 


sections. Use LEDs that are aluminum indium gallium phosphorus (AlInGaP) technology for red and 


yellow indications and indium gallium nitride (InGaN) for green indications. Install the ultra bright 


type LEDs that are rated for 100,000 hours of continuous operation from ­40°F to +165°F. Design 


modules to have a minimum useful life of 60 months and to meet all parameters of this specification 


during this period of useful life. 


For the modules, provide spade terminals crimped to the lead wires and sized for a #10 screw 


connection to the existing terminal block in a standard signal head. Do not provide other types of 


crimped terminals with a spade adapter.   


Ensure the power supply is integral to the module assembly. On the back of the module, 


permanently mark the date of manufacture (month & year) or some other method of identifying date 


of manufacture.   


Tint the red, yellow and green lenses to correspond with the wavelength (chromaticity) of the 


LED. Transparent tinting films are unacceptable.  Provide a lens that is integral to the unit with a 


smooth outer surface. 


1. LED Circular Signal Modules: 


Provide modules in the following configurations: 12-inch circular sections, and 8-inch circular 


sections. All makes and models of LED modules purchased for use on the State Highway System 


shall appear on the current NCDOT Traffic Signal Qualified Products List (QPL).  


Provide the manufacturer’s model number and the product number (assigned by the Department) 


for each module that appears on the 2018 or most recent Qualified Products List. In addition, provide 


manufacturer’s certification in accordance with Article 106-3 of the Standard Specifications, that 


each module meets or exceeds the ITE “Vehicle Traffic Control Signal Heads – Light Emitting 


Diode (LED) Circular Signal Supplement” dated June 27, 2005 (hereafter referred to as VTCSH 


Circular Supplement) and other requirements stated in this specification. 


Provide modules that meet the following requirements when tested under the procedures outlined 


in the VTCSH Circular Supplement:  


Module Type Max. Wattage at 165°  F Nominal Wattage at 77°  F 


12-inch red circular 17 11 


8-inch red circular 13 8 


12-inch green circular 15 15 


8-inch green circular 12 12 


For yellow circular signal modules, provide modules tested under the procedures outlined in the 


VTCSH Circular Supplement to insure power required at 77° F is 22 Watts or less for the 12-inch 


circular module and 13 Watts or less for the 8-inch circular module.    


Note: Use a wattmeter having an accuracy of ±1% to measure the nominal wattage and 


maximum wattage of a circular traffic signal module.  Power may also be derived from voltage, 


current and power factor measurements. 
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2. LED Arrow Signal Modules 


Provide 12-inch omnidirectional arrow signal modules.  All makes and models of LED modules 


purchased for use on the State Highway System shall appear on the current NCDOT Traffic Signal 


Qualified Products List (QPL). 


Provide the manufacturer’s model number and the product number (assigned by the Department) 


for each module that appears on the 2018 or most recent Qualified Products List. In addition, provide 


manufacturer’s certification in accordance with Article 106-3 of the Standard Specifications, that 


each module meets or exceeds the requirements for 12-inch omnidirectional modules specified in the 


ITE “Vehicle Traffic Control Signal Heads – Light Emitting Diode (LED) Vehicle Arrow Traffic 


Signal Supplement” dated July 1, 2007 (hereafter referred to as VTCSH Arrow Supplement) and 


other requirements stated in this specification. 


Provide modules that meet the following requirements when tested under the procedures outlined 


in the VTCSH Arrow Supplement:  


Module Type Max. Wattage at 165°  F Nominal Wattage at 77°  F 


12-inch red arrow  12 9 


12-inch green arrow  11 11 


For yellow arrow signal modules, provide modules tested under the procedures outlined in the 


VTCSH Arrow Supplement to insure power required at 77° F is 12 Watts or less.  


Note: Use a wattmeter having an accuracy of ±1% to measure the nominal wattage and 


maximum wattage of an arrow traffic signal module.  Power may also be derived from voltage, 


current and power factor measurements. 


3. LED U-Turn Arrow Signal Modules: 


Provide modules in the following configurations: 12-inch left u-turn arrow signal modules and 


12-inch right u-turn arrow signal modules.   


Modules are not required to be listed on the ITS and Signals Qualified Products List.  Provide 


manufacturer’s certification in accordance with Article 106-3 of the Standard Specifications, that 


each module meets or exceeds the ITE “Vehicle Traffic Control Signal Heads – Light Emitting 


Diode (LED) Circular Signal Supplement” dated June 27, 2005 (hereafter referred to as VTCSH 


Circular Supplement) and other requirements stated in this specification. 


Provide modules that have minimum maintained luminous intensity values that are not less than 


16% of the values calculated using the method described in section 4.1 of the VTCSH Circular 


Supplement. 


Provide modules that meet the following requirements when tested under the procedures outlined 


in the VTCSH Circular Supplement:  


Module Type Max. Wattage at 165°  F Nominal Wattage at 77°  F 


12-inch red u-turn arrow 17 11 


12-inch green u-turn arrow 15 15 


For yellow u-turn arrow signal modules, provide modules tested under the procedures outlined in 


the VTCSH Circular Supplement to ensure power required at 77° F is 22 Watts or less. 
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Note: Use a wattmeter having an accuracy of ±1% to measure the nominal wattage and 


maximum wattage of a circular traffic signal module.  Power may also be derived from voltage, 


current and power factor measurements. 


C. Signal Cable: 


Furnish 16-4 and 16-7 signal cable that complies with IMSA specification 20-1 except provide 


the following conductor insulation colors: 


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


• For 16-7 cable: white, yellow, red, green, yellow with black stripe tracer, red with black 


stripe tracer, and green with black stripe tracer. Apply continuous stripe tracer on conductor 


insulation with a longitudinal or spiral pattern. 


Provide a ripcord to allow the cable jacket to be opened without using a cutter. IMSA 


specification 19-1 will not be acceptable. Provide a cable jacket labeled with the IMSA specification 


number and provide conductors constructed of stranded copper. 


3. CONTROLLERS WITH CABINETS 


3.1. MATERIALS – TYPE 2070L CONTROLLERS 


Conform to CALTRANS Transportation Electrical Equipment Specifications (TEES) (dated 


August 16, 2002, plus Errata 1 dated October 27, 2003 and Errata 2 dated June 08, 2004) except as 


required herein.  


Furnish Model 2070L controllers. Ensure that removal of the CPU module from the controller 


will place the intersection into flash. 


The Department will provide software at the beginning of the burning-in period. Contractor shall 


give 5 working days notice before needing software. Program software provided by the Department. 


Provide model 2070L controllers with the latest version of OS9 operating software and device 


drivers, composed of the unit chassis and at a minimum the following modules and assemblies: 


• MODEL 2070 1B, CPU Module, Single Board  


• MODEL 2070-2A, Field I/O Module (FI/O) 


• Note: Configure the Field I/O Module to disable both the External WDT 


Shunt/Toggle Switch and SP3 (SP3 active indicator is “off”) 


• MODEL 2070-3B, Front Panel Module (FP), Display B (8x40) 


• MODEL 2070-4A, Power Supply Module, 10 AMP 


• MODEL 2070-7A, Async Serial Com Module (9-pin RS-232) 


Furnish one additional MODEL 2070-7A, Async Serial Com Module (9-pin RS-232) for all 


master controller locations. 


For each master location and central control center, furnish a U.S. Robotics V.92 or approved 


equivalent auto-dial/auto-answer external modem to accomplish the interface to the Department-


furnished microcomputers. Include all necessary hardware to ensure telecommunications. 


3.2.MATERIALS – GENERAL CABINETS 


Provide a moisture resistant coating on all circuit boards. 
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Provide one 20 mm diameter radial lead UL-recognized metal oxide varistor (MOV) between 


each load switch field terminal and equipment ground.  Electrical performance is outlined below. 


 


PROPERTIES OF MOV SURGE PROTECTOR 


Maximum Continuous Applied Voltage at 


185°  F 


150 VAC (RMS) 


200 VDC 


Maximum Peak 8x20µs Current at 185°  F 6500 A 


Maximum Energy Rating at 185°  F 80 J 


Voltage Range 1 mA DC Test at 77°  F 212-268 V 


Max. Clamping Voltage 8x20µs, 100A at 


77°  F 
395 V 


Typical Capacitance (1 MHz) at 77°  F 1600 pF 


 


Provide a power line surge protector that is a two-stage device that will allow connection of the 


radio frequency interference filter between the stages of the device. Ensure that a maximum 


continuous current is at least 10A at 120V. Ensure that the device can withstand a minimum of 20 


peak surge current occurrences at 20,000A for an 8x20 microsecond waveform. Provide a maximum 


clamp voltage of 395V at 20,000A with a nominal series inductance of 200h. Ensure that the 


voltage does not exceed 395V. Provide devices that comply with the following: 


 


Frequency (Hz) Minimum Insertion Loss 


(dB) 


                                 60   0 


                          10,000 30 


                          50,000 55 


                        100,000 50 


                        500,000 50 


                     2,000,000 60 


                     5,000,000 40 


                   10,000,000 20 


                   20,000,000 25 
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3.3. MATERIALS – TYPE 170E CABINETS 


A. Type 170 E Cabinets General: 


Conform to the city of Los Angeles’ Specification No. 54-053-08, Traffic Signal Cabinet 


Assembly Specification (dated July 2008), except as required herein. 


Furnish model 336S pole mounted cabinets configured for 8 vehicle phases, 4 pedestrian phases, 


and 6 overlaps.  Do not reassign load switches to accommodate overlaps unless shown on electrical 


details. Provide 336S pole mounted cabinets that are 46” high with 40” high internal rack 


assemblies. 


Furnish model 332 base mounted cabinets configured for 8 vehicle phases, 4 pedestrian phases, 


and 6 overlaps. When overlaps are required, provide auxiliary output files for the overlaps. Do not 


reassign load switches to accommodate overlaps unless shown on electrical details. 


Provide model 200 load switches, model 222 loop detector sensors, model 252 AC isolators, and 


model 242 DC isolators according to the electrical details.  As a minimum, provide one (1) model 


2018 conflict monitor, one (1) model 206L power supply unit, two (2) model 204 flashers, one (1) 


DC isolator (located in slot I14),  and four (4) model 430 flash transfer relays (provide seven (7) 


model 430 flash transfer relays if auxiliary output file is installed) with each cabinet. 


B. Type 170 E Cabinet Electrical Requirements: 


Provide a cabinet assembly designed to ensure that upon leaving any cabinet switch or conflict 


monitor initiated flashing operation, the controller starts up in the programmed start up phases and 


start up interval. 


Furnish two sets of non-fading cabinet wiring diagrams and schematics in a paper envelope or 


container and placed in the cabinet drawer.  


All AC+ power is subject to radio frequency signal suppression. 


Provide surge suppression in the cabinet for each type of cabinet device. Provide surge 


protection for the full capacity of the cabinet input file. Provide surge suppression devices that 


operate properly over a temperature range of -40º F to +185º F.  Ensure the surge suppression 


devices provide both common and differential modes of protection.  


Provide a pluggable power line surge protector that is installed on the back of the PDA (power 


distribution assembly) chassis to filter and absorb power line noise and switching transients.  Ensure 


the device incorporates LEDs for failure indication and provides a dry relay contact closure for the 


purpose of remote sensing. Ensure the device meets the following specifications: 


 


Peak Surge Current (Single pulse, 8x20µs)……..20,000A 


Occurrences (8x20µs waveform)………………..10 minimum @ 20,000A 


Maximum Clamp Voltage……………………….395VAC 


Operating Current………………………………..15 amps 


Response Time…………………………………..< 5 nanoseconds 
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Provide a loop surge suppressor for each set of loop terminals in the cabinet.  Ensure the device 


meets the following specifications: 


 


Peak Surge Current (6 times, 8x20µs)   


(Differential Mode)………………………….400A 


(Common Mode)……………………………1,000A 


Occurrences (8x20µs waveform)………………..500 min @ 200A 


Maximum Clamp Voltage     


(Differential Mode @400A)…………………35V 


(Common Mode @1,000A)………………….35V 


Response Time…………………………………..< 5 nanoseconds 


Maximum Capacitance…………………………..35 pF 


 


Provide a data communications surge suppressor for each communications line entering or 


leaving the cabinet.  Ensure the device meets the following specifications: 


 


Peak Surge Current (Single pulse, 8x20µs)……..10,000A 


Occurrences (8x20µs waveform)………………..100 min @ 2,000A 


Maximum Clamp Voltage……………………….Rated for equipment protected 


Response Time…………………………………..< 1 nanosecond 


Maximum Capacitance………………………….1,500 pF 


Maximum Series Resistance…………………….15 


 


Provide a DC signal surge suppressor for each DC input channel in the cabinet.  Ensure the 


device meets the following specifications: 


 


Peak Surge Current (Single pulse, 8x20µs)……..10,000A 


Occurrences (8x20µs waveform)………………..100 @ 2,000A 


Maximum Clamp Voltage……………………….30V 


Response Time…………………………………..< 1 nanosecond 


 


Provide a 120 VAC signal surge suppressor for each AC+ interconnect signal input.  Ensure the 


device meets the following specifications: 
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Peak Surge Current (Single pulse, 8x20µs)……..20,000A 


Maximum Clamp Voltage………………………350VAC 


Response Time…………………………………..< 200 nanoseconds 


Discharge Voltage ………………………………<200 Volts @ 1,000A 


Insulation Resistance……………………………≥100 MΩ 


 


Provide conductors for surge protection wiring that are of sufficient size (ampacity) to withstand 


maximum overcurrents which could occur before protective device thresholds are attained and 


current flow is interrupted. 


If additional surge protected power outlets are needed to accommodate fiber transceivers, 


modems, etc., install a UL listed, industrial, heavy-duty type power outlet strip with a minimum 


rating of 15 A / 125 VAC, 60 Hz. Provide a strip that has a minimum of 3 grounded outlets. Ensure 


the power outlet strip plugs into one of the controller unit receptacles located on the rear of the PDA. 


Ensure power outlet strip is mounted securely; provide strain relief if necessary. 


Provide a door switch in the front and a door switch in the rear of the cabinet that will provide 


the controller unit with a Door Ajar alarm when either the front or the rear door is open.  Ensure the 


door switches apply DC ground to the Input File when either the front door or the rear door is open. 


 


Furnish a fluorescent fixture in the rear across the top of the cabinet and another fluorescent 


fixture in the front across the top of the cabinet at a minimum. Ensure that the fixtures provide 


sufficient light to illuminate all terminals, labels, switches, and devices in the cabinet. Conveniently 


locate the fixtures so as not to interfere with a technician’s ability to perform work on any devices or 


terminals in the cabinet. Provide a protective diffuser to cover exposed bulbs. Install 16 watt T-4 


lamps in the fluorescent fixtures. Provide a door switch to provide power to each fixture when the 


respective door is open. Wire the fluorescent fixtures to the 15 amp ECB (equipment circuit 


breaker). 
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Furnish a police panel with a police panel door. For model 336S cabinets, mount the police panel 


on the rear door.  Ensure that the police panel door permits access to the police panel when the main 


door is closed. Ensure that no rainwater can enter the cabinet even with the police panel door open. 


Provide a police panel door hinged on the right side as viewed from the front. Provide a police panel 


door lock that is keyed to a standard police/fire call box key. In addition to the requirements of LA 


Specification No. 54-053-08, provide the police panel with a toggle switch connected to switch the 


intersection operation between normal stop-and-go operation (AUTO) and manual operation 


(MANUAL). Ensure that manual control can be implemented using inputs and software such that the 


controller provides full programmed clearance times for the yellow clearance and red clearance for 


each phase while under manual control. 


Provide a 1/4-inch locking phone jack in the police panel for a hand control to manually control 


the intersection. Provide sufficient room in the police panel for storage of a hand control and cord.  


Ensure the 336S cabinet Input File is wired as follows: 
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336S Cabinet 


Port-Bit/C-1 Pin Assignment 


Slot # 1 2 3 4 5 6 7 8 9 10 11 12 13 14 


C-1 


(Spares) 
59 60 61 62 63 64 65 66 75 76 77 78 79 80 


Port 


C-1 


3-2 


56 


1-1 


39 


3-4 


58 


1-3 


41 


3-1 


55 


1-2 


40 


3-3 


57 


1-4 


42 


2-5 


51 


5-5 


71 


5-6 


72 


5-1 


67 


5-2 


68 


6-7 


81 


Port 


C-1 


2-1 


47 


1-5 


43 


2-3 


49 


1-7 


45 


2-2 


48 


1-6 


44 


2-4 


50 


1-8 


46 


2-6 


52 


5-7 


73 


5-8 


74 


5-3 


69 


5-4 


70 


6-8 


82 


 


For model 332 base mounted cabinets, ensure terminals J14-E and J14-K are wired together on 


the rear of the Input File. Connect TB9-12 (J14 Common) on the Input Panel to T1-2 (AC-) on the 


rear of the PDA. 


Provide detector test switches mounted at the top of the cabinet rack or other convenient location 


which may be used to place a call on each of eight phases based on the chart below. Provide three 


positions for each switch: On (place call), Off (normal detector operation), and Momentary On 


(place momentary call and return to normal detector operation after switch is released). Ensure that 


the switches are located such that the technician can read the controller display and observe the 


intersection. 


Connect detector test switches for cabinets as follows: 


336S Cabinet 332 Cabinet 


Detector Call Switches Terminals Detector Call Switches Terminals 


Phase 1   I1-F Phase 1   I1-W 


Phase 2   I2-F Phase 2   I4-W 


Phase 3   I3-F Phase 3   I5-W 


Phase 4   I4-F Phase 4   I8-W 


Phase 5   I5-F Phase 5   J1-W 


Phase 6   I6-F Phase 6   J4-W 


Phase 7   I7-F Phase 7   J5-W 


Phase 8   I8-F Phase 8   J8-W 


 


Provide the PCB 28/56 connector for the conflict monitor unit (CMU) with 28 independent 


contacts per side, dual-sided with 0.156 inch contact centers.  Provide the PCB 28/56 connector 


contacts with solder eyelet terminations.   Ensure all connections to the PCB 28/56 connector are 


soldered to the solder eyelet terminations.   
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Ensure that all cabinets have the CMU connector wired according to the 332 cabinet connector 


pin assignments (include all wires for auxiliary output file connection).  Wire pins 13, 16, R, and U 


of the CMU connector to a separate 4 pin plug, P1, as shown below.  Provide a second plug, P2, 


which will mate with P1 and is wired to the auxiliary output file as shown below.  Provide an 


additional plug, P3, which will mate with P1 and is wired to the pedestrian yellow circuits as shown 


below.  When no auxiliary output file is installed in the cabinet, provide wires for the green and 


yellow inputs for channels 11, 12, 17, and 18, the red inputs for channels 17 and 18, and the wires 


for the P2 plug.  Terminate the two-foot wires with ring type lugs, insulated, and bundled for 


optional use. 


 


 P1 P2 P3 


PIN FUNCTION CONN TO FUNCTION CONN TO FUNCTION CONN TO 


1 CH-9G CMU-13 OLA-GRN A123 2P-YEL 114 


2 CH-9Y CMU-16 OLA-YEL A122 4P-YEL 105 


3 CH-10G CMU-R OLB-GRN A126 6P-YEL 120 


4 CH-10Y CMU-U OLB-YEL A125 8P-YEL 111 


 


Do not provide the P20 terminal assembly (red monitor board) or red interface ribbon cable as 


specified in LA Specification No. 54-053-08.   


Provide a P20 connector that mates with and is compatible with the red interface connector 


mounted on the front of the conflict monitor.  Ensure that the P20 connector and the red interface 


connector on the conflict monitor are center polarized to ensure proper connection.  Ensure that 


removal of the P20 connector will cause the conflict monitor to recognize a latching fault condition 


and place the cabinet into flashing operation. 


Wire the P20 connector to the output file and auxiliary output file using 22 AWG stranded wires.  


Ensure the length of these wires is a minimum of 42 inches in length.  Provide a durable braided 


sleeve around the wires to organize and protect the wires. 


Wire the P20 connector to the traffic signal red displays to provide inputs to the conflict monitor 


as shown below.  Ensure the pedestrian Don’t Walk circuits are wired to channels 13 through 16 of 


the P20 connector.  When no auxiliary output file is installed in the cabinet, provide wires for 


channels 9 through 12 reds.   Provide a wire for special function 1. Terminate the unused wires with 


ring type lugs, insulated, and bundled for optional use. 


 


 P20 Connector 


PIN FUNCTION CONN TO PIN FUNCTION CONN TO 


1 Channel 15 Red 119 2 Channel 16 Red 110 


3 Channel 14 Red 104 4 Chassis GND 01-9 


5 Channel 13 Red 113 6 N/C  


7 Channel 12 Red AUX 101 8 Spec Function 1  


9 Channel 10 Red AUX 124 10 Channel 11 Red AUX 114 


11 Channel 9 Red AUX 121 12 Channel 8 Red 107 
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Ensure the controller unit outputs to the auxiliary output file are pre-wired to the C5 connector.  


When no auxiliary output file is installed in the cabinet, connect the C5 connector to a storage socket 


located on the Input Panel or on the rear of the PDA. 


Do not wire pin 12 of the load switch sockets. 


In addition to the requirements of LA Specification No. 54-053-08, ensure relay K1 on the 


Power Distribution Assembly (PDA) is a four pole relay and K2 on the PDA is a two pole relay. 


Provide a two pole, ganged circuit breaker for the flash bus circuit.  Ensure the flash bus circuit 


breaker is an inverse time circuit breaker rated for 10 amps at 120 VAC with a minimum of 10,000 


RMS symmetrical amperes short circuit current rating.  Do not provide the auxiliary switch feature 


on the flash bus circuit breaker.  Ensure the ganged flash bus circuit breaker is certified by the circuit 


breaker manufacturer to provide gang tripping operation. 


 


 


Ensure auxiliary output files are wired as follows: 


 


13 Channel 7 Red 122 14 Channel 6 Red 134 


15 Channel 5 Red 131 16 Channel 4 Red 101 


17 Channel 3 Red 116 18 Channel 2 Red 128 


19 Channel 1 Red 125 20 Red Enable 01-14 
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AUXILIARY OUTPUT FILE 


TERMINAL BLOCK TA ASSIGNMENTS 


POSITION FUNCTION 


1 Flasher Unit #1, Circuit 1/FTR1 (OLA, OLB)/FTR3 


(OLE) 


2 Flasher Unit #1, Circuit 2/FTR2 (OLC, OLD)/FTR3 


(OLF) 


3 Flash Transfer Relay Coils 


4 AC - 


5 Power Circuit 5 


6 Power Circuit 5 


7 Equipment Ground Bus 


8 NC 


 


Provide four spare load resistors mounted in each cabinet.   Ensure each load resistor is rated as 


shown in the table below.   Wire one side of each load resistor to AC-.  Connect the other side of 


each resistor to a separate terminal on a four (4) position terminal block.  Mount the load resistors 


and terminal block either inside the back of Output File No. 1 or on the upper area of the Service 


Panel. 


 


ACCEPTABLE LOAD RESISTOR 


VALUES 


VALUE (ohms) WATTAGE 


1.5K – 1.9 K 25W (min) 


2.0K – 3.0K 10W (min) 


 


Provide Model 200 load switches, Model 204 flashers, Model 242 DC isolators, Model 252 AC 


isolators, and Model 206L power supply units that conform to CALTRANS’ “Transportation 


Electrical Equipment Specifications” dated March 12, 2009 with Erratum 1. 


C. Type 170 E Cabinet Physical Requirements: 


Do not mold, cast, or scribe the name “City of Los Angeles” on the outside of the cabinet door as 


specified in LA Specification No. 54-053-08.  Do not provide a Communications Terminal Panel as 


specified in LA Specification No. 54-053-08.  Do not provide terminal block TBB on the Service 


Panel.  Do not provide Cabinet Verification Test Program software or associated test jigs as 


specified in LA Specification No. 54-053-08. 
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Furnish unpainted, natural, aluminum cabinet shells. Ensure that all non-aluminum hardware on 


the cabinet is stainless steel or a Department approved non-corrosive alternate.  


Ensure the lifting eyes, gasket channels, police panel, and all supports welded to the enclosure 


and doors are fabricated from 0.125 inch minimum thickness aluminum sheet and meet the same 


standards as the cabinet and doors.  


Provide front and rear doors with latching handles that allow padlocking in the closed position. 


Furnish 0.75 inch minimum diameter stainless steel handles with a minimum 0.5 inch shank. Place 


the padlocking attachment at 4.0 inches from the handle shank center to clear the lock and key. 


Provide an additional 4.0 inches minimum gripping length. 


Provide Corbin #2 locks on the front and rear doors. Provide one (1) Corbin #2 and one (1) 


police master key with each cabinet. Ensure main door locks allow removal of keys in the locked 


position only. 


Provide a surge protection panel with 16 loop surge protection devices and designed to allow 


sufficient free space for wire connection/disconnection and surge protection device replacement. For 


model 332 cabinets, provide an additional 20 loop surge protection devices. Provide an additional 


two AC+ interconnect surge devices to protect one slot and eight DC surge protection devices to 


protect four slots. Provide no protection devices on slot I14.  


For pole mounted cabinets, mount surge protection devices for the AC+ interconnect inputs, 


inductive loop detector inputs, and low voltage DC inputs on a swing down panel assembly 


fabricated from sturdy aluminum. Attach the swing down panel to the bottom rear cabinet rack 


assembly using thumb screws. Ensure the swing down panel allows for easy removal of the input file 


without removing the surge protection panel assembly or its parts. Have the surge protection devices 


mounted horizontally on the panel and soldered to the feed through terminals of four 14 position 


terminal blocks with #8 screws mounted on the other side. Ensure the top row of terminals is 


connected to the upper slots and the bottom row of terminals is connected to the bottom slots. 


Provide a 15 position copper equipment ground bus attached to the field terminal side (outside) of 


the swing down panel for termination of loop lead-in shield grounds. Ensure that a Number 4 AWG 


green wire connects the surge protection panel assembly ground bus to the main cabinet equipment 


ground. 
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For base mounted cabinets, mount surge protection panels on the left side of the cabinet as viewed 


from the rear. Attach each panel to the cabinet rack assembly using bolts and make it easily 


removable. Mount the surge protection devices in vertical rows on each panel and connect the 


devices to one side of 12 position, double row terminal blocks with #8 screws. For each surge 


protection panel, terminate all grounds from the surge protection devices on a copper equipment 


ground bus attached to the surge protection panel. Wire the terminals to the rear of a standard input 


file using spade lugs for input file protection. 
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Provide permanent labels that indicate the slot and the pins connected to each terminal that may 


be viewed from the rear cabinet door. Label and orient terminals so that each pair of inputs is next to 


each other. Indicate on the labeling the input file (I or J), the slot number (1-14) and the terminal 


pins of the input slots (either D & E for upper or J & K for lower).   


 Provide a minimum 14 x 16 inch pull out, hinged top shelf located immediately below controller 


mounting section of the cabinet. Ensure the shelf is designed to fully expose the table surface outside 


the controller at a height approximately even with the bottom of the controller. Ensure the shelf has a 


storage bin interior which is a minimum of 1 inch deep and approximately the same dimensions as 


the shelf. Provide an access to the storage area by lifting the hinged top of the shelf. Fabricate the 


shelf and slide from aluminum or stainless steel and ensure the assembly can support the 2070L 


controller plus 15 pounds of additional weight. Ensure shelf has a locking mechanism to secure it in 


the fully extended position and does not inhibit the removal of the 2070L controller or removal of 


cards inside the controller when fully extended. Provide a locking mechanism that is easily released 


when the shelf is to be returned to its non-use position directly under the controller. 


3.4. MATERIALS – TYPE 170 DETECTOR SENSOR UNITS 


Furnish detector sensor units that comply with Chapter 5 Section 1, “General Requirements,” 


and Chapter 5 Section 2, “Model 222 & 224 Loop Detector Sensor Unit Requirements,” of the 


CALTRANS “Transportation Electrical Equipment Specifications” dated March 12, 2009 with 


Erratum 1. 
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WBS : 44720.3.1 TIP:


Type of Work:


County:


Location:


LINE DESC. MASTER ITEM DESCRIPTION EST. UNIT UNIT TOTAL 
NO. NO. ITEM NO. QTY. PRICE AMOUNT


1 1 0000100000-N 800 MOBILIZATION 1 LS


2 33 0043000000-N 226 GRADING 1 LS


3 35 0057000000-E 226 UNDERCUT EXCAVATION 100 CY


4 61 0234000000-E SP BORROW EXCAVATION (PIPE INSTALLATION) 50 CY


5 72 0318000000-E 300
FOUNDATION CONDITIONING MATERIAL, MINOR 
STRUCTURES 20 TON


6 73 0320000000-E 300 FOUNDATION CONDITIONING GEOTEXTILE 60 SY


7 77 0335100000-E 305 12" DRAINAGE PIPE 116 LF


8 93 0360000000-E 310 12" RC PIPE CULVERTS, CLASS III 48 LF


9 156 0995000000-E 340 PIPE REMOVAL 62 LF


10 185 1220000000-E 545 INCIDENTAL STONE BASE 60 TON


11 196 1330000000-E 607 INCIDENTAL MILLING 180 SY


12 202 1491000000-E 610 ASPHALT CONC BASE COURSE, TYPE B25.0C 510 TON


13 205 1503000000-E 610 ASPHALT CONC INTERMEDIATE COURSE, TYPE I19.0C 375 TON


14 209 1523000000-E 610 ASPHALT CONC SURFACE COURSE, TYPE S9.5C 500 TON


15 216 1575000000-E 620 ASPHALT BINDER FOR PLANT MIX 71 TON


16 221 1693000000-E 654 ASPHALT PLANT MIX, PAVEMENT REPAIR 50 TON


17 372 2830000000-N 858 ADJUSTMENT OF MANHOLES 1 EA


18 373 2845000000-N 858 ADJUSTMENT OF METER BOXES OR VALVE BOXES 2 EA


19 595 4400000000-E 1110 WORK ZONE SIGNS (STATIONARY) 72 SF


20 607 4430000000-N 1130 DRUMS 50 EA


21 648 4700000000-E 1205
THERMOPLASTIC PAVEMENT MARKING LINES (12", 90 
MILS) 105 LF


22 651 4710000000-E 1205
THERMOPLASTIC PAVEMENT MARKING LINES (24", 120 
MILS) 55 LF


23 653 4725000000-E 1205
THERMOPLASTIC PAVEMENT MARKING SYMBOL (90 
MILS) 3 EA


24 704 4891000000-E 1205
THERMOPLASTIC PAVEMENT MARKING LINES (4", 120 
MILS) (HIGHLY REFLECTIVE) 5110 LF


25 705 4891000000-E 1205
THERMOPLASTIC PAVEMENT MARKING LINES (4", 90 
MILS) (HIGHLY REFLECTIVE) 2900 LF


26 710 4900000000-N 1251 PERMANENT RAISED PAVEMENT MARKERS 40 EA


27 985 6000000000-E 1605 TEMPORARY SILT FENCE 300 LF


28 986 6006000000-E 1610 STONE FOR EROSION CONTROL, CLASS A 28 TON
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29 988 6012000000-E 1610 SEDIMENT CONTROL STONE 10 TON


30 995 6036000000-E 1631 MATTING FOR EROSION CONTROL 7500 SY


31 1012 6071010000-E SP WATTLE 180 LF


32 1016 6071020000-E SP POLYACRYLAMIDE (PAM) 2 LB


33 1023 6084000000-E 1660 SEEDING & MULCHING 2 ACR


34 1189 7060000000-E 1705 SIGNAL CABLE 300 LF


35 1194 7120000000-E 1705 VEHICLE SIGNAL HEAD (12", 3 SECTION) 4 EA


36 1195 7132000000-E 1705 VEHICLE SIGNAL HEAD (12", 4 SECTION) 1 EA


37 1207 7264000000-E 1710 MESSENGER CABLE (3/8") 150 LF


38 1211 7300000000-E 1715 UNPAVED TRENCHING (1 CONDUIT, 2 INCH) 700 LF


39 1216 7324000000-N 1716 JUNCTION BOX (STANDARD SIZE) 7 EA


40 1218 7360000000-N 1720 WOOD POLE 1 EA


41 1219 7372000000-N 1721 GUY ASSEMBLY 2 EA


42 1223 7420000000-E 1722 2" RISER WITH WEATHERHEAD 1 EA


43 1226 7444000000-E 1725 INDUCTIVE LOOP SAWCUT 350 LF


44 1227 7456000000-E 1726 LEAD-IN CABLE (14-2) 1100 LF


Total Bid for Project





		Bid Sheet






 
 


 


  STATE OF NORTH CAROLINA 


  DEPARTMENT OF TRANSPORTATION 
ROY COOPER  JAMES H. TROGDON, III 


GOVERNOR   SECRETARY 
 


Mailing Address: 
NC DEPARTMENT OF TRANSPORTATION 
HIGHWAY DIVISION 10  
716 WEST MAIN ST. 
ALBEMARLE, NC 28001 


Telephone: (704) 983-4400 
Fax: (704) 982-3146 


Customer Service:  1-877-368-4968 
 


Website: www.ncdot.gov 


Location: 
716 WEST MAIN ST. 


ALBEMARLE, NC 28001 
 


 


July 11, 2018 
 
WBS No:   44720.3.1 
Contract No: DJ00304 
County:  Union 
Description: Grading, Drainage, Paving and Thermoplastic Pavement Markings for the 


Construction of left turn lanes at the intersection of New Town Rd. (SR-1315) 
and Cuthbertson Rd (SR-1321) 


 
Addendum No. 1 
July 18, 2018 Letting 
 
To: Prospective Bidders 
 
Please note the following revision to the proposal for the above referenced project. 
 


• Special Provisions were added for the Signal Installation.  Special provisions are attached. 
• Signal installation pay items (Line Nos. 34 - 44) were added to the bid sheet.  A revised bid 


sheet is attached. 
 
 


The changes and attachments included with this addendum will become part of contract DJ00304. 
 
For Electronic Bid using Bid Express® please delete the EBS files you previously downloaded for 
DJ00304 for the July 18, 2018 letting and download the new EBS files (DJ00304.EBS and 
DJ00304.001) listed for DJ00304.  Bid Express will not accept your bid unless the new EBS file 
associated with the July 18, 2018 letting is used. 
 
If you have any questions, please contact me at (704) 983-4400. 


 
Sincerely, 
 
 
 
Terry Burleson 
Contracts Engineer 
 
 
cc:  Kellie Crump, Project Manager 
       File 
         



http://www.ncdot.gov/
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