Amend Section 58 – TRAFFIC CONTROL SIGNALS AND APPURTENANCES (FOR CITY AND COUNTY OF HONOLULU AND COUNTY OF KAUAI ONLY) to read as follows:
"SECTION SP 58 – TRAFFIC CONTROL SIGNALS AND APPURTENANCES
SP 58.1
DESCRIPTION

A. The preceding section of these specifications shall govern this section of the work.

B. The work specified herein includes the following:

1. Furnishing and installing of traffic signal standards and faces, brackets, conduits, pushbuttons, and cables.

2. Construction of concrete foundations, and pullboxes.

3. Furnishing and installing of controller assemblies, including controller units, cabinets, and all other auxiliary equipment necessary for a complete and operative signal control system, including optical pre-emption detectors.

4. Demolition, Patching, and Removal Work.

C. The following work shall be performed by the City and County of Honolulu at no cost to the Contractor:

1. The making of all splices and connections in pullboxes and cabinet locations pertaining to signal heads, ped buttons, vehicle detectors, pre-emption detectors and intertie circuits.

2. Align and tape Programmed Visibility Heads.

3. Inspection and supervision of Traffic Signal Construction.

4. Installing and programming the controller timings and conflict monitor cards.

D. In association with the above City and County of Honolulu work, the Contractor, at his own cost, shall be responsible for the following work and cost:

1. Perform documented factory testing in accordance with CALTRANS requirements for each controller and cabinet before leaving the factory.  Controller assemblies will be dry-stored by the Contractor at his site.  A second documented diagnostic testing procedure will be done.  If passes, controller assembly will be cycled through 8 vehicle phases and 4 ped phases for 120 continuous hours prior to field installation.  Testing and documented validation includes controller, cabinet output and input, C1/C2/C20 operations, load switches, detectors cards, dc cards, modems, flash condition, time source, preemption system, and conflict monitor.  The Contractor will have all necessary testing hardware and software to perform an accurate and dependable test and validation of the output signal displays, controller and cabinet functions, and conflict monitor certification.  The Contractor must submit a testing plan and procedure to DTS for approval before any test is started.  Any controller assembly or auxiliary equipment which fails within 30 calendar days after field installation will be considered defective and replaced new in 5 calendar days rather than repaired.

During the 30-day interval, any cost incurred by DTS for any malfunction repairs due to controller assembly failure will be billed to the Contractor.

2. Install the controller assembly at the field site which includes, but is not limited to, installing anchor bolts, sealers, grouting, rerouting existing cables, extending power cables, ground wires, signal cables, and all other adjustment to the base, conduits and cabinet for a fully operational system.

3. Arrange and pay for all necessary police officers and traffic control equipment during the controller assembly turn-on or flashing stage."

4. Make all arrangements for any phase of this work with Mr. Ty Fukumitsu of the Department of Transportation Services, phone 768-8388, or his authorized representative.

5. Unless otherwise specified, give the Department of Transportation Services at least 3 working days of advance notice when any phase of the work requires the services of the Department.

E. In addition to the requirements of these Detailed Specifications, all work shall conform to the following:

1. National Electric Code, herein referred to as the Code.

2. Applicable standards of the American Society of Testing and Materials (ASTM).

3. Applicable standards of the American National Standards Institute, Inc. (ANSI).

4. Applicable Federal Specifications.

5. Applicable standards of the Institute of Transportation Officer in Charges (ITE).

6. Applicable standards of the National Electrical Manufacturers Association (NEMA).

7. Applicable provisions of the Manual on Uniform Traffic Control Devices (MUTCD) of the Federal Highway Administration.

8. Hawaiian Electric Company rules.

F. Certain items of work, although specified in these Detailed Specifications, may not be required for this specific contract.  Refer to project drawings and proposal schedule for details of this project.  If there is a conflict in the method of measurement and payment between the proposal and these Detailed Specifications, the proposal shall govern.

SP 58.2
MATERIALS

A. Plastic Conduits:  Plastic conduit shall be rigid polyvinyl- chloride (PVC).  Rigid PVC conduit shall be extruded standard wall, Schedule 80 electrical conduit, and each length shall bear the label of Underwriters" Laboratory, Inc.

B. Conductors and Cables.  All Cables with IMSA Specification Reference shall be certified in writing by IPSA as meeting the requirements.

1. Type 1 - Signal-Loop Cable for Load Circuits from the Cabinet Looped to Field Pullboxes.  Polyethylene Insulated, Stranded, 14 AWG Copper; 26 Conductor Cable; Polyethylene Jacketed; Color-Coded; IMSA Specification No. 20-1 Certified.

(Note:
Use One - 26C #14 Cable for 5 phases or less.

Use Two - 26C #14 Cable for 6 or more phases.)

2. Type 2 - Home-Run Cable Tie-In Loop Detector Stubs or Ped Push Buttons to the Cabinet.  Polyethylene Insulated, Stranded-Tinned-Copper 14 AWG; 2 Conductor Cable; Shielded; Polyethylene Jacketed; 600 Volts Rated; IMSA Specification No. 50-2 Certified.

3. Type 3 - Inter-Connect Cable Tie-In One Signalized Intersection to Another.  Polyethylene Insulated, Solid Copper, 19 AWG; 12 Conductor (6 Twisted Pairs) Cable unless indicated otherwise; Copper Shielded with Polyethylene Jacketed; 300 Volts Rated; Color-Coded; IMSA Specification No. 40-2 Certified.

(Note:
Use One - 12 pairs, #19 continuous run from one controller to the next controller.  Splicing between controllers is prohibited.)

4. Type 4 - Detector-Loop Cable for Installation into the Roadway Sawcut.  12 AWG Stranded THHN Conductor; 600 Volts; Inserted into a Polyethylene Tube, 0.25 Inch Maximum Diameter; IMSA Specification No. 51-5 Certified.  Cable inclusive in the Detector Loop Bid.

5. Type 5 - Signal-Drop Cable from 3-Section, RYG Traffic Signal Heads and FDW-W (Pedestrian Signal Head) Dropped from Signal Head on Traffic Signal Standard to Pullbox for Splicing. The Cable shall be Polyethylene Insulated, Stranded; Copper 14 AWG; 4 - Conductor Cable; 600 Volts, Color-Coded; IMSA Specification No. 20-1 Certified.  Cable incidental to the Traffic Signal Head bid.

(Note:
Use One - 4C #14 Cable for 3-Section Traffic Signal Head, Programmable Signal Head, and Pedestrian Signal Head.

Use Two - 4C #14 Cable for Fiber Optic Signal Head)

6. Type 6 - Electrical Service Cable from Electrical Company Secondary Lines to Traffic Signal Meter to Controller Cabinet.  RHW-USE; Neoprene Insulated; Three Conductors each; Size as shown on plans; BRW Color Coded.

7. Type 7 - Preemption Detector (Opticom) Cables.  Preemption Detector (Opticom) Cables are the specific cables which run continuously from the Optical Detectors mounted on the traffic signal standards to the terminal blocks for the M752 Phase Module located in the controller cabinet.  Each detector shall have their own cable running back to the Controller Cabinet.  The detector cable shall be 3M’s M138 Optical Detector Cable compatible and consistent with the requirements for the Opticom Preemption System.  The M138 Cable shall be BerkTek Type B, Shield Jacket, Three - Insulated Conductor Cable, 20 AWG, One - 20 AWG Bare Stranded Ground, 600 Volts, Orange-Blue-Yellow Color Coded and 5/16 inch diameter.

8. Type 8 – Camera Cables.  Local CCTV Power requires Type TC, 3#1 2XHHW, 60OV, PE jacket; Control requires 2 pair, 22AWG, stranded, shielded outdoor PE jacket; Video requires RG59/U outdoor, 20 solid AWG, coaxial-cable inline electrical protection and isolation device will be included as part of this bid item.  Where No. 4, 6, and 8 HE feeder cables and service meters are necessary, the said items will be paid for as a separate unit where as the TC, 3#1 2 cable will be considered incidental

9. Ground Wire.  Ground wire shall be single conductor No. 8 AWG as shown on plans, solid electrolytic bare copper medium-hard-drawn and suitable for grounding wire.  The conductor shall conform to ASTM B2.  The wire shall weigh approximately 49.9 pounds per 1,000 feet.

10. Overhead Construction.  Messenger for overhead interconnect system shall be 0.25 inch 7-wire strand conforming to ASTM A 475, extra galvanized Siemens-Martin grade with breaking strength of 6,000 pounds.  Conductor shall be as specified on the project drawings.  Messenger Hangar shall be of the universal type suitable for 0.25 inch bolts.  Lashing wire shall be of 0.045-inch diameter stainless steel wire.

C. Traffic Signal Standards:

1. General:

a. Standards for traffic signals, combined traffic signals and street lights, and controller pedestals shall be fabricated and installed as shown on the plans.  Workmanship and finish shall be equal to the best general practice of metal fabrications shops.

b. Type I standards shall be used for top-of-pole mounting of traffic signals, pedestrian signals and controller cabinets with or without cantilever mounted signals as shown on plans.

c. Type II and III standards shall be used for mast-arm mounting of traffic signals with or without bracket mounted signals as shown on the plans.

2. Type I Traffic Signal Standards:  Type I standards shall be of hot-dipped galvanized steel, tapered, base cover and with 4-1/2 inch 0.D. top designed for post top slipfitter.  A standard shall include base plate, anchor bolts, grounding nut and bolt, hand hole with cover, and other materials necessary to complete the standard assembly.

3. Type II and III Traffic Signal Standards:

a. Type II and III standards shall include the following: a tapered, steel shaft complete with base plate, anchor bolts, grounding nut and bolt, handhole with cover, wire inlets with grommets, J-hook wire support at mast-arm and pole top; two-piece, base cover; a fluted, tapered steel signal mast-arm complete with 2-3/8 inch 0.D. tenon at end to accommodate slipfitting plumbizer, and other materials necessary to complete the standard assembly.  Holes at signals shall be made in the field.

b. Types I, II and III standards for the City & County of Honolulu, Department of Transportation, Services shall be designed and constructed in strict conformance with the current edition of "Standard Specifications for Structural Supports for Highway Signs, Luminaries and Traffic Signals”, of the American Association of State Highway and Transportation Officials (AASHTO).  Manufacturer's certificates of conformance and six sets of shop drawings shall be submitted for approval. Computations shall be submitted if requested by the Officer in Charge.  Standards shall be designed to look good and well proportioned, without extreme bulkiness or noticeable deflections.

c. Standards including mast-arm and connections, shall be of ductile and weldable steel with minimum yield strength of 33,000 psi. Minimum shaft and mast-arm thickness shall be No. 7 gage, unless indicated otherwise.

4. Details of New Traffic Signal Standards:

a. All parts shall be smooth and free from burrs.  All welds shall be smooth, clean, dense, continuous, straight, and shall develop the full strengths of the parts welded, unless designed and approved otherwise. Welds shall be finished smooth.  Exposed welds, except fillet welds, shall be ground flush with the base metal.  Exposed edges of plates shall be finished smooth and exposed corners shall be neatly rounded.

b. Transverse seams shall be perpendicular to the axis and reinforced with internal sleeves welded in place. Longitudinal seams shall be continuous and parallel to the axis.  No more than two longitudinal seams shall be permitted.  In the case of two longitudinal seams, they shall be directly opposite each other.

c. Standards shall be straight, with a variation not to exceed 0.3 per cent of the height at midheight.  Tops, ends, handholes and connections shall be rain-tight. Shafts for Type II standards shall be provided with slip-fitter shaft caps with cap screw.

d. All castings shall be clean, smooth and with all details well defined and true to pattern.

e. A 3 inch x 5 inch minimum size handhole shall be provided near the base of each standard complete with cover and gasket. The handhole shall be fabricated with a reinforcing frame around the opening to preclude any loss of strength in the shaft due to the opening.  Cover shall be secured in place with a round washer head machine screw.

f. Base Plates and anchor bolts shall be designed to equal or exceed the strength of the shaft.  The base shall telescope the shaft and shall be welded to the shaft on the inside and the outside.  Similar provisions shall be provided at mast-arm to shaft connections.

g. A grounding nut for a 1/2 inch x 13 UNC threaded bolt shall be provided on the inside of the shaft just above the base plate.

h. Anchor bolts, complete with nuts and washers and template prints giving complete information for setting anchor bolts shall be furnished with each standard.  Anchor bolts shall have 'L' bends or plate washers at the bottom.  Nuts shall be hexagon. For each anchor bolt, provide a leveling nut, washer and top nut.

i. All steel and iron parts shall be hot-dip galvanized after fabrication in accordance with ASTM A 153. Bolts, washers and nuts shall be hot-dip galvanized separately.

D. Service Connection:  Service set including 30 ampere circuit breaker and weatherproof enclosure shall conform to Hawaiian Electric Company requirements and be provided at the service point.

E. Equipment List and Drawings.

1. Within 10 days following notification of award of the contract, the Contractor shall submit to the Officer-in-Charge for approval ten copies of a list of materials and equipment to be incorporated in the work.  The list shall include the name of the manufacturer, dimensions and catalog number of the unit, detailed scale drawings and wiring diagrams of any special equipment, and any proposed deviations from the plans.  If required, the Contractor shall submit for approval samples of the materials to be used.

2. Upon completion of the work, the Contractor shall submit an "As Built" or corrected plan showing in detail thereon all construction changes.

3. The Contractor shall also submit for approval, ten sets of shop or working drawings of all fabricated materials such as standards, mountings, etc., prior to fabrication.  Drawings shall show dimensions, materials, and all other details necessary for fabrication and installation.  Re-submittals shall be made as often as necessary until approval by the Officer-in-Charge is received.  Any fabrication done prior to receipt of such approval shall be at the Contractor's risk.

F. Inspection.

1. Materials furnished by the Contractor shall be subject to inspection after delivery to the site and during installation.  Failure of the Officer-in-Charge to note faulty material or workmanship during construction shall not relieve the Contractor of the responsibility for removing or replacing any such material at his own expense.

2. Inspection or sampling of certain materials shall be made at the factory or warehouse prior to delivery to the site, when required by the Officer-in-Charge.

3. Materials which have been rejected before delivery shall not be delivered to the work, and all materials which have been rejected at the work shall be immediately removed from the site.

G. Standard Traffic Signal Faces.

1. Standard traffic signal faces shall conform to the Latest Standard "Adjustable Face Vehicular Traffic Control Signal Heads" of the ITE, Institute of Transportation Officer in Charges; except as modified herein.

2. Non-metallic signal housings shall meet the strength requirements of "Option 1" and metallic signal housings shall meet the strength requirements of "Option 2" of the Standard.

3. Each signal section shall be provided with a visor of the tunnel type.  Twelve-inch diameter section visors shall be a minimum of 10 inches long and 8 inch diameter section visors shall be a minimum of 8 inches long.  When louvers are furnished, full circle visors shall be furnished.

4. Lamps for 12-inch diameter sections shall be LED signal assembly comprised of a high-out LED light source protected by an impact-resistant polycarbonate lens.  Operating at 60-135 volts.  To ensure quality and performance, the LED head shall have a prior history of testing and use by CALTRANS, exceeds ITE standards, failure of one LED shall not affect any other LED, fully-encapsulated electronic circuitry, configuration for 12" ball.

5. Non-metallic signal faces for one-way top-of-pole mounting shall be mounted with a special 1-1/2 inch pipe support bracket as shown on the Standard Details.

6. Bracket mountings shall include bronze pole plates and adjustable stainless steel bands.  The mountings shall be painted with one coat of galvanized metal primer and two (2) coats of "forest green" paint to match the color of the pole shaft.

H. Pedestrian Signals.

1. Purpose.

The purpose of this specification is to provide the minimum requirements for the LED “walking person” and “hand” icon pedestrian signal modules with countdown.  This specification is only for the nominal overall message-bearing surface of 16 x 18 in.  This specification is not intended to impose restrictions upon specific designs and materials that conform to the purpose and the intent of this specification.  This specification refers to definitions and practices described in “Pedestrian Traffic Control Signal Indications” published in the Equipment and Materials Standards of the Institute of Transportation Officer in Charges, (referred to in this document as “PTCSI”) and in the Applicable Sections of Manual on Uniform Traffic Control Devices (MUTCD) 2003 Section 4E.

2. Physical and Mechanical Requirements.

The modules shall fit into existing pedestrian signal housings built for the PTCSI sizes stated in Section 1 of the “walking person” and “hand” icon pedestrian signal indication Standard without modification to the housing and shall not require special tools for installation.

Installation of a retrofit replacement module into existing pedestrian signal housing shall only require the removal of the existing optical unit components, shall be weather tight and fit securely in the housing; and shall connect directly to existing electrical wiring.  The LED module shall have a visual appearance similar to that of an incandescent lamp (ie: Smooth and non-pixilated).  Screwed on lenses are not allowed. Only modules with internal mask shall be utilized. No external silk-screen shall be permitted.  

When not illuminated, the WALKING PERSON, UPRAISED HAND, and COUNTDOWN DIGITS shall not be readily visible.  The countdown digits of the pedestrian signal module shall be located to the right of the associated UPRAISED HAND.  The display of the number of remaining seconds shall begin only at the beginning of the pedestrian change interval.  After the countdown displays zero, the display shall remain dark until the beginning of the next countdown.  The walking person, hand icons and countdown digits shall be incandescent looking. 

The units shall not have any external attachments, dip switches, toggle switches or options that will allow the mode to be changed from counting the clearance cycle, to the full walk/don’t walk cycle or any other modification to the icons or digits.

For each nominal module, use the corresponding minimum H (height) and W (width) measurements:

	Module Size
	Icon Height
	Icon Width
	Countdown Height
	Countdown Width
	Countdown Segment Width

	(16 x 18 in)
	11 in
	7 in
	9 in
	7 in
	0.7 in


All exposed components of a module shall be suitable for prolonged exposure to the environment.  As a minimum, the module shall be rated for use in the ambient operating temperature range, measured at the exposed rear of the module, of -40°C to +74°C (-40°F to +165°F).  

The module shall be a single, self-contained device, not requiring on-site assembly for installation into an existing pedestrian signal housing. The power supply shall be located inside the pedestrian signal module.  The assembly and manufacturing process for the module shall be designed to assure all internal LED and electronic components are adequately supported to withstand mechanical shock and vibration from high winds and other sources.
The front window shall be a transparent polycarbonate material with internal masking to prevent the icons and digits from being visible when not in operation. External masking or silk-screen technology shall not be permitted.

Each module shall be identified on the backside with the manufacturer’s name, model, serial number and operating characteristics. The operating characteristics shall include the nominal operating voltage and stabilized power consumption, in watts and/or Volt-Amperes.
3. Photometric Requirements

For a minimum period of 60 months, the maintained minimum luminance values for the modules under operating conditions, when measured normal to the plane of the icon surface, shall not be less than:
a.
Walking person: 2,200 cd/m2; 

b.
Hand: 1,400 cd/m2. 

c.Countdown digits: 1,400 cd/m2; 

The luminance of the emitting surface, measured at angles from the normal of the surface, may decrease linearly to a value of 50% of the values listed above at an angle of 15 degrees.  The LED module shall have a visual appearance similar to that of an incandescent lamp (ie: Smooth and non-pixilated).

Maximum permissible luminance: When operated within the temperature range, the actual luminance for a module shall not exceed three times the required peak value of the minimum maintained luminance.  Luminance uniformity: The uniformity of the signal output across the emitting section of the module lens (i.e. the hand, person or countdown icon) shall not exceed a ratio of 5 to 1 between the maximum and minimum luminance values (cd/m2).

The standard colors for the LED Pedestrian Signal Module shall be White for the walking person and Portland Orange for the hand icon and the countdown digits.

4. Electrical Requirements

All wiring and terminal blocks shall meet the requirements of Section 13.02 of the VTCSH Standard.  Maximum of three secured, color coded, 1 meter (39 in) long 600 V, 16 AWG minimum, jacketed wires, conforming to the National Electrical Code, rated for service at +105°C, are to be provided for electrical connection. The conductors shall be color coded with orange for the hand, blue for the walking person and white as the common lead.

LED modules shall operate from a 60 + 3 Hertz ac line power over a voltage range from 80 to 135 VAC RMS.  Nominal operating voltage for all measurements shall be 120 + 3 VAC RMS.   Fluctuations in line voltage over the range of 80 to 135 VAC RMS shall not affect luminous intensity by more than + 10 %.  To prevent the appearance of flicker, the module circuitry shall drive the LEDs at frequencies greater than 100 Hz when modulated, or at DC, over the voltage range specified.

Low Voltage Turn Off: There should be no illumination of the module when the applied voltage is less than 35 VAC RMS.  To test for this condition, each icon must first be fully illuminated at the nominal operating voltage. The applied voltage shall then be reduced to the point where there is no illumination. This point must be greater than 35 VAC RMS.

Turn-ON and Turn-OFF Time: A module shall reach 90% of full illumination (turn-ON) within 75 msec of the application of the nominal operating voltage. The signal shall cease emitting visible illumination (turn-OFF) within 75 msec of the removal of the nominal operating voltage.

Default Condition: For abnormal conditions when nominal voltage is applied to the unit across the two-phase wires (rather than being applied to the phase wire and the neutral wire) the pedestrian signal unit shall default to the hand symbol. The on-board circuitry of a module shall include voltage surge protection:

a. To withstand high-repetition noise transients and low-repetition high-energy transients as specified in NEMA Standard TS-2 2003; Section 2.1.8

b. Section 8.2 IEC 1000-4-5 & Section 6.1.2 ANSI/IEEE C62.41.2-2002, 3kV, 2 ohm

c. Section 8.0 IEC 1000-4-12 & Section 6.1.1 ANSI/IEEE C62.41.2-2002, 6kV, 30 ohm

The LED signal and associated on-board circuitry shall meet the requirements of the Federal Communications Commission (FCC) Title 47, Subpart B, Section 15 regulations concerning the emission of electronic noise by Class A digital devices.  The modules shall provide a power factor of 0.90 or greater when operated at nominal operating voltage, and 25ºC (77ºF).  Total harmonic distortion induced into an AC power line by the module, operated at nominal operating voltage, and at 25ºC (77ºF) shall not exceed 20%.

The current draw shall be sufficient to ensure compatibility and proper triggering and operation of load current switches and conflict monitors in signal controller units.  Off State Voltage Decay: When the module is switched from the On state to the Off state the terminal voltage shall decay to a value less than 10 VAC RMS in less than 100 milliseconds when driven by a maximum allowed load switch leakage current of 10 milliamps peak (7.1 milliamps AC).
5. Module Functions

The module shall operate in one mode:  Clearance Cycle Countdown Mode Only.  The module shall start counting when the flashing don’t walk turns on and will countdown to “0” and turn off when the steady “Don’t Walk” signal turns on. The module shall not have user accessible switches or controls for the purpose of modifying the cycle, icons or digits.  At power on, the module enters a single automatic learning cycle.  During the automatic learning cycle, the countdown display shall remain dark.  The unit shall re-program its self if it detects any increase or decrease of Pedestrian Timing. The digits shall go blank once a change is detected and then take one complete pedestrian cycle (with no counter during this cycle) to adjust its buffer timer.

The module shall allow for consecutive cycles without displaying the steady Hand icon (“Don’t Walk”).  The module shall recognize preemption events and temporarily modify the crossing cycle accordingly.  If the controller preempts during the walking man, the countdown shall follow the controller's directions and shall adjust from walking man to flashing hand.  It shall start to count down during the flashing hand.  If the controller preempts during the flashing hand, the countdown shall continue to count down without interruption.  The next cycle, following the preemption event, shall use the correct, initially programmed values. This specification is worded such that the flashing don’t walk time is not modified.

If the controller output displays Don’t Walk steady condition or if both the hand /person go dark and the unit has not arrived to zero, the unit suspends any timing and the digits shall go dark.

6. Warranty

Manufacturers will provide the following warranty provisions. Replacement or repair of an LED signal module that fails to function as intended due to workmanship or material defects within the first 5 years (60 months) from the date of delivery.

I. Signal Face Mounting.

1. All members when assembled shall be watertight and shall be either plumb or level and symmetrical in arrangement.  Construction shall be such that all conductors are concealed within the assembly as much as possible.  Signal faces shall be equipped with shurlock fittings designed to prevent faces from turning by external forces.  Lock rings and connection fittings shall have serrated contacts.  Fittings shall permit fastening at increments of not more than 7 degrees.  Caps shall be provided to seal unused mounting holes in the traffic signal housing.

2. The mountings shall be painted with one coat of galvanized metal primer and 2 coats of "forest green" to match the pole shaft.  The mountings shall be delivered either disassembled or assembled.  If the mounting are delivered disassembled, the various parts of each mounting shall be marked for easy assembly.

3. Top-of-pole, bracket, cantilever and underslung mounted signal faces shall be supported by assemblies of 1-1/2 inch standard steel pipe and malleable iron or brass pipe fittings and hardware.

4. Top-of-pole mountings shall include slipfitters of cast iron, bronze or malleable iron to fit over a 4-1/2 inch 0.D. standard pipes.  Ports and/or pipe fittings shall be provided as required to accommodate multiple way and/or cantilever mountings.

5. Bracket mountings shall include bronze pole plates and adjustable stainless steel bands.  Where required fittings shall be provided for underslung and/or cantilever mountings.  Where underslung pedestrian signals are required by the plans, the nipples perpendicular to the pole in bracket mountings shall be made sufficiently long to provide ample clearance for the suspended pedestrian signals to be installed and opened.

6. Mast-arm end mountings shall include slipfitters of bronze or malleable iron to fit over the 2-3/8 inch 0.D. tenon at the end of the mast-arm.  Slipfitters shall be the elevator plumbizer type or the 90 degree plumbizer type as called for in the Proposal.

7. Slipfitters shall be provided with steel set screws to secure the assembly.  Set screws shall be cadmium plated.

8. Signal faces mounted at intermediate points on mast-arms, shall be equipped with an adjustable mast-arm-mount signal bracket with an aluminum vertical tube with upper and lower devices to fasten the signal face at the bottom and top of the face.  The vertical tube shall be connected to the mast-arm with a malleable iron clamp casting and 2 bands of high strength stainless steel bands which can be tightened by bolts.  Through the mounting assembly, the signal face shall be capable of being rotated about the bracket axis, adjusted vertically, rotated about the mast-arm and rotated right and left from the vertical plane.

J. Abbreviations.

The following abbreviations are used herein for the various signal indications:

R
=
Red

Y
=
Yellow

G
=
Green

GA
=
Green Arrow

YA
=
Yellow Arrow

BGA
=
Bimodal, green arrow-yellow arrow

DW
=
Don't Walk ("HAND" Symbol)

W
=
Walk ("WALKING PERSON" Symbol)

P
=
Programmed visibility

K. Pedestrian Signal Pushbutton with Integral Sign.

1. Description.  The pedestrian push button unit shall consist of an assembly that can be secured to traffic poles with standard screws, be tamper proof, weatherproof, and constructed so that electrical shocks are impossible to receive. 

2. Materials.

a. The housing for the push button assembly shall be of cast and/or machined aluminum.  The push button assembly shall be weatherproof with a water diverting groove set in the outside diameter of the actuator button receptor.  The housing shall be designed to reduce vandalism and shall mount on the side or top of a pole with a minimum 2-inch diameter button.  The push button housing shall be capable of mounting in an ‘up button’ or ‘down button’ configuration.  All wire connections shall be accessible from the back of the assembly.

b. An ADA acceptable raised directional sign shall be installed with stainless steel fasteners to the housing.  The sign shall consist of a raised walking person and a raised arrow indication.  Paint the unit black and paint the raised walking person and arrow white.  The sign shall be capable of mounting in an ‘up button’ or ‘down button’ configuration.  The raised walking person and arrows shall be directional and match the indication as shown in the plans.

c. The pushbutton shall extend from the sign faceplate approximately three inches.  The pushbutton actuator shall be convex in design having a flat area on the face for uses of a stylus, ADA acceptable, two inches in diameter, and have a tension of less than five pounds when pressed.  The button shall be manufactured in a way that it cannot be stuck in a closed (constant call) position.

d. The pedestrian push button shall be a piezo electric type and be UL listed.  The button shall have a stainless steel actuator and shall be mounted within the housing with stainless steel, non-corrosive, tamper proof fasteners.  The unit shall operate between 12-24V DC or AC, 3 inch round mounts with 4 mounting bolts.  The pedestrian button shall give an audio and visual signal each time the pedestrian button is activated.

L. Controller Equipment.

1. Controller Assembly.  Controller Assembly shall consist of a Model 170E Controller, Cabinet, and Auxiliary Equipment.  Except where noted, only manufacturers and products listed on the current State of California, ‘Qualified Products List (QPL) for Model 170E Controller Assembly,’ from the California Department of Transportation (CALTRANS) shall be acceptable.  A copy of the latest QPL is available from the City & County of Honolulu, DTS, Phone (808) 768-8388.

For this project, Controller Assemblies are described and supplied as follows:

a. Type ‘170' Controller Assembly and Model 332A Controller Cabinet shall mean the latest Model 170E Controller Assembly and Model 332A Controller Cabinet on the most current CALTRANS Qualified Products List (QPL).

b. Each Controller Assembly shall contain the sufficient amount of items listed below for a full 8 vehicle,  4 pedestrian and 4 preemption phase intersection,  even though the plans does not reflect it.

	Item
	Quantity

	Model 170E Controller
	1 or 2 if a master is specified in plans



	Dialup Modem
	1 if a master is specified in plans



	Model 412C Prom Module
	1 or 2 if a master is specified in plans



	Model 400 Modem
	1 or 2 if a master is specified in plans



	332A Aluminum Cabinet
	1

	Model 200 Load Switches
	12

	Model 204 Flasher
	All

	Model 242 Isolators
	4

	Model FS/ST Isolator
	All

	Flash Transfer Relays
	All

	Model 210 Conflict Monitor
	1

	Model 262 Detector Amplifiers


	8

	Model M752 Preempt. Card (Non-QPL) w/ 758 AIP


	2


2. Model 170E Controller.  Each Model 170E Controller shall meet the following additional requirements:

a. Model 412D Prom Module includes a 27256 EPROM Chip.  Deliver the blank EPROM Chip to the City and County of Honolulu for programming with their latest software.  After programmed, the Contractor shall install the 27256 EPROM Chip into the Model 412D Prom Module.

b. A Supercap replaces the battery as the standby power supply to keep the DTA and  RAM on the CPU board powered for at least 8 hours during ac power loss.

c. Dual ACIAs, C2 and C20, serial communication ports.

d. All Controller Boards mounted vertically.

e. One Manual with each controller.

f. Documented Validation Testing according to CALTRANS test specifications.

3. Cabinet.  Each 332A Cabinet shall meet the following additional requirements:

a. Minimum Wired for 8 vehicle phases, 4 pedestrian phases, and 4 preemption phases.

b. Cabinets fabricated from 0.125 anodized Aluminum.

c. Cabinet's Main Breakers shall be rated as 50 amps.

d. Entire Output File copper hard-wire of sufficient gauge to withstand current surges before circuit breakers or surge protectors trip.

e. C2 Terminal Blocks protected from current surges by EDCO PC642 or equal.

f. Power supply surge protector.

g. Input File and Field Terminal Blocks wired for 3M 752 Opticom Priority Module EVA, EVB, EVC, and EVD.

h. Front and back fluorescent lights activated upon opening any door.

i. Convenience GFI Receptacles.

j. Door locks of solid brass rim Best Lock Series 516RL3XA7559-606 and include 2 keys.

k. Labeling by Silk-Screening only.

l. Output File Terminal Blocks labeled in reference to its assigned phase and signal indications.

m. Attach One Each 24.0 inch by 36.0 inch Cabinet Print in a weatherproof plastic jacket to front and back cabinet doors.

n. Documented validation testing of cabinet and conflict monitor according to CALTRANS test specifications.

4. Auxiliary Equipment.  The Contractor shall deliver the controller unit supplied with the following auxiliary equipment:

Auxiliary equipment not on the QPL shall meet the following pertinent requirements:

Model M752 Optical Preemption Module.  The M752 will be card-type and will interface with the Model 170 cabinet preemption slots of the input file.  Each M752 Module will have 2 channels of preemption.  The M752 will include firmware to discriminate between the two valid priority signals, to prioritize valid same priority signals on a first come basis, and to override the low priority signal if a high priority is received.  The M752 Module will receive input signals (9.639 and 14.035 hz) to permit priority preemption operation within the 170 local intersection program.  M752 will optically isolate output signals and will trigger an active low signal to the controller for high priority and a pulsed active low signal for low priority.  Since Honolulu's preemption system already employs the 3M Opticom System, all new preemption equipment will be by this manufacturer.

M. Video Detection System.

1. Description.  The video detection system shall be capable of monitoring all licensed vehicles on the roadway, and providing video detection for areas whenever the existing loop detectors become inoperable due to construction.

2. Materials.

a. Video Image Processor (VIP).  The processor boards shall fit directly into the 170 rack without an interface box.  The processor unit shall monitor two cameras.  Video inputs to the unit shall enter through the input file detector rack edge connector.  The VIP Unit shall be located on one module.

The VIP unit shall be capable of software download via serial port from an IBM compatible personal computer with a current version of the Microsoft Windows NT operating system.

The VIP shall meet the following requirements:

(1) 2 camera inputs.

(2) 24 digital outputs, 20 digital inputs.

(3) Fits direct into a 170 rack without additional adapter.

(4) 24 direction sensible detector probes zones per camera, including up to 6 counting probes per camera, standard or turning movement.

(5) Stores counts data, retrievable via RS232 port on the front.

(6) Detection results of all detection probes can be combined with the inputs to the related outputs (AND, OR, NOT).

(7) 4 configurations stored on board.

(8) Modifications with no interruption on all probes.

(9) Setup via keypad and monitor or laptop computer.

(10) Software update via RS232.

The video detection (Main) board will have the following on the front:

(1) One Male DB9 for connection with the first expansion board.

(2) One Female DB9 for setup with keypad (Service port).

(3) LED’s for outputs on board, power, Video Cam 1 and Video Cam 2, Communication with expansions.

(4) One video output for setup via keypad.

(5) A switch to select which image to be on the service output.

The input/output expansion board will have the following on the front:

(1) LED’s for power, Expansion communication, In/output activity.

(2) 2 DB9 ports for communication with Master or other expansion boards.

(3) A 8-dipswitch device to select the following:

Input or Output

Range: 1-12 or 13-24

Input or Output Number

b. Video Camera.  The unit shall be a high resolution, 1/3 image format CCD camera, designed for professional video surveillance systems.  Incorporating the latest in CCD technology, the video camera shall provide detailed video without lag, image retention, or geometric distortion.

Temperature range
-10 to +50 degrees Celsius

Humidity
85% Relative Humidity

Dimensions
47 mm (W) x 47 mm (H) x 83 mm (D)

Weight
200 Grams

Camera Mounting Slots
1/4-20, Top and Bottom

Connectors
BNC for Video Out

Lens Mount
CS

Finish
Off-white

Rated Input Voltage
24 Volts AC, 60 Hertz or 12 Volts DC

Imager
Interline transfer CCD 1/3” Format

Sync System
Phase Adjustable Line Lock/Internal Selectable

Active Picture Elements
768 H x 494 V

Horizontal Resolution
580 TVL

Signal to noise ratio
> 48 dB

AGC
18 dB

Video out
1.0 volts peak-to-peak +/- 0.1 volt @ 75 Ohms

c. Video Camera Housing.  The environmental housing shall be an aluminum enclosure designed for outdoor CCD camera installations.  The camera housing shall be non-pressurized.

Temperature range
-40 to +50 degrees Celsius

Dimensions
449 mm (W) x 96 mm (H) x 111 mm (D)

Weight
1350 g

Housing Mounting
Three 1/4-20 tapped holes

Camera mounting
Removable cradle assembly

Cable entry
Three liquid-tight fittings that will accept cable diameters of:


One fitting - 2 to 7 mm and Two fittings - 3 to 10 mm

Finish
Off-white semi-gloss polyurethane

Construction
Extruded aluminum housing, aluminum rear-end cap, aluminum front cap with glass faceplate, and aluminum cradle.  A sunshield shall be included.

Window
3 mm thick glass that includes a thermostatically controlled window heater/defogger strip

Rated input voltage
115 Volts AC 60 Hertz

Voltage range
108 Volts AC to 132 Volts AC

Output voltage
24 Volts AC 60 Hertz

Nominal power
30 Watts

d. Enclosure protection.  Waterproof and dust-tight in a NEMA-4, IP65, enclosure Type 3

e. Camera Lens - Motorized Zoom.  The camera lens shall be a motorized zoom-auto iris 6.3 mm to 38 mm.

Image format
1/3 inch

Focal length
6.5 - 39 mm

Iris range
f/1.0 - f/360

Focusing range
Inf. To 1.0 m

Back focus length
11.76 mm

Weight
500 g

Lens mount
CS

Iris control
Auto (DC+8~16V:Fixed Voltage, Max. 60 mA)

Focus control
Motorized (DC+4V~12V, Max. 40 mA)

Zoom control
Motorized (DC+4V~12V,Max. 40 mA)

Dimensions
60 mm (W) x 70 mm (H) x 98.9 mm (D)

f. Surge Suppressor.  A video interface panel shall be available for installation inside the traffic signal controller cabinet.  The panel shall provide coaxial cable connection points and an EDCO CX06-BNCY or approved equal transient suppressor for each image sensor.

Peak Surge Current (8x20 us)
5KA

Technology
Hybrid, Solid State

Attenuation
0.1db @ 10 MHz

Response Time
<1 nanosecond

Protection
Line to Ground

Shield to Ground
(isolated shield modules)

Clamp Voltage
6 Volts

Connectors
BNC

Impedance
75 Ohms

Temperature
-40 to +85 degrees Celsius

Humidity
0-95% non-condensing

Dimensions
4.5” x 1.5” x 1.25”

UL Listed
UL 497B

g. Power/Video Cable.  Power/video cable from the signal controller cabinet to the video camera shall be a continuous King Wire #341667-00, 5C #18 AWG stranded 7/26, plus RG-59/U Type Coax 20 AWG, or ACHD approved equivalent color coded red, black, blue, white and brown.”

SP 58.3
INSTALLATION DETAILS

A. Continuity of Service.

The Contractor shall keep the Officer-in-Charge informed of how he has scheduled his work so the Officer-in-Charge knows 48 hours in advance when any traffic signal head, traffic signal controller, wiring, or any other part of the traffic signal system will be affected and require adjustment.  The work shall be scheduled and carried out in such a manner as to provide continuous, uninterrupted operation of the traffic signal systems.

B. Demolition and Removal.

1. The Contractor shall exercise every precaution to preserve and protect all structures, utilities both above and below ground, and landscaping which are to remain.

2. Existing Traffic Signals:  Existing traffic signals shall be removed together with all mountings.  Those signals to be reinstalled shall be cleaned prior to such reinstallation.  Those signals which are not to be incorporated into the finished work shall be inspected by the Officer-in-Charge who will determine whether or not the signals are to be salvaged.  Signals to be salvaged shall be delivered by the Contractor to the City and County Corporation Yard at 160 Koula Street.  All other removed signals shall be disposed of in a lawful manner as property of the Contractor.

C. Excavation and Backfill: 

1. Excavation and backfill shall conform to Section 11 of the Standard Specifications for Public Works Construction as amended, Trench Excavation and Backfill of the Standard Specifications; Chapter 20, Revised Ordinances 1969; and these Special Provisions. 

2. Existing Asphalt concrete and portland cement concrete sidewalks, curbs, gutters, driveways and pavements shall be cut with a power driven saw prior to removing the sidewalks and pavement material.  Cuts shall be neat and true with no shatter outside of the removal area. 

3. Existing pavement and surfacing disturbed by the excavation shall be restored to its original condition in accordance with the applicable provisions of the Standard Specifications.  Asphalt concrete, portland cement concrete, and base course shall have the same thickness as the existing materials.  The new surface shall conform to the existing without any unsightly differences in grade. 

4. The Contractor, prior to excavation, shall locate and verify with the respective utility companies and government agencies, the location of all electric, telephone, street lighting, fire alarm, gas, water, storm drain and sewer lines, easements and utility corridors crossing the excavation path.  The locations of all existing utilities on the plans are approximately only and may be incomplete.  Care shall be exercised when excavating. 

5. The exact location of existing conduit runs and pullboxes shall be ascertained by the Contractor before using equipment that may damage such facilities or interfere with any system. 

6. Any and all damages to existing utility lines, including conduits, underground structures utility poles, sewer lines, water lines, gas mains, and storm drains, shall be the responsibility of the Contractor, whether shown on the drawings or not, and any necessary repairs shall be made to the satisfaction of the respective agencies involved at the Contractor's own expense. 

7. The Contractor shall also be responsible for any and all damages to the existing landscape and structures surrounding the construction area and repairs shall be made to the satisfaction of the respective agencies involved at the Contractor's own expense. 

8. Where damage is caused by the Contractor's operations, the Contractor shall, at his expense, repair or replace damaged facilities promptly in accordance with applicable specifications.  Should the Contractor fail to perform the required repairs or replacements, the cost of performing such repairs or replacements will be deducted from any monies due or to become due to the Contractor. 

9. Conduits shall be carefully laid in trenches prepared to receive them. Trench bottoms should be smooth and regular in undisturbed soil. After trench has been excavated to the proper depth below invert grade, the trench bottom shall be backfilled to the required invert grade with bed course material. Minimum cover shall be 24 inches. No backfilling shall be done until the conduit installations have been verified correct and approved by the Officer in Charge. 

D. Conduits. 

1. Conduits shall be installed in conformance with the Code and all applicable Standards. 

2. Conduit runs shown on the plans may be changed to avoid obstructions, with the approval of the Officer-in-Charge. 

3. Existing underground conduit to be incorporated into a new system shall be cleaned with a mandrel or cylindrical wire brush and blown out with compressed air. 

4. Conduits shall be laid in trenches in accordance with the Drawings.  Conduits shall be installed to drain toward either one or both pull boxes at its ends. 

5. Ends of conduits shall extend 24 inches past the face of curb or edge of pavement unless they terminate in pull boxes.  Ends shall be capped and be accurately located by special markings satisfactory to the Officer-in-Charge and these locations shall be shown on the "As-Built" plans. 

6. The entire length of the conduit run between pull boxes shall be of one type of material. 

7. All directional changes in conduit runs shall be made with curved segments and/or deflection couplings. The deflection angle between two adjacent conduits shall not exceed 6 degrees unless otherwise approved by the Officer-in-Charge. 

8. The ends of conduits shall be sealed at the end of each day of work, whenever installation is interrupted or whenever conduits are submerged in water. All conduits shall be kept clean during installation. 

9. Conduit bends, except factory bends, shall have a radius of not less than 6 times the diameter of the conduit.  Conduit shall be bent, without crimping or flattening, at the longest radius practicable. 

10. The ends of all conduits, whether shop or field cut, shall be reamed to remove burrs and rough edges. 

11. A No. 10 AWG, flexible galvanized pull wire shall be installed in all new conduits.  At least 2 feet of pull wire shall be doubled back into the conduit of each terminus. 

12. Conduits terminating in standards or pedestals shall extend approximately 6 inches vertically above the foundation and shall be sloped towards the pullbox.  Conduit entering concrete pullboxes shall terminate 2 inches inside the box wall and not less than 2 inches above the bottom.  At all outlets, conduits shall leave in the direction of the run. 

13. The completed duct lines shall be subject to a field test.  A bullet-shaped test mandrel about 14 inches long with a diameter ½-inch less than the inside diameter of the conduits shall be passed through the entire length of each run to test for freedom from burrs and obstructions.  Scoring found on the mandrel deeper than 1/32-inch, other than that caused by normal abrasion between the conduit and bottom of mandrel shall be considered an indication of the presence of burrs and/or obstructions in the run.  The Contractor shall remove such burrs and/or obstructions, after which the test mandrel will be passed through again.  The process will be repeated until a satisfactory result is obtained. 

E. Traffic Signal Pullboxes.

Locations of pullboxes as shown on the project plans are approximate.  The boxes required shall be carefully constructed at the locations designated by the Officer-in-Charge.  Each unit shall be constructed as detailed on the plans and standard details and properly connected with the facilities of which it is a component part.

F. Cables.

1. Powdered soapstone, talc, or other inert lubricant shall be used in placing conductors in conduit.

2. Hand power only shall be employed in pulling cable, with both the conductor and the sheath connected to the pulling wire so as to put strain on both.  The use of winches or other power actuated pulling equipment will be prohibited.

3. When new conductors are to be added to existing conductors in a conduit, all conductors shall be removed; the conduit shall be cleaned and both old and new conductors shall be pulled into the conduit as a unit.

4. At least 5 feet of slack shall be left for each conductor at each signal standard and at least 2 feet of slack at each pullbox.  Where signal conductors are contained in a conduit within the standard, the 5 feet of slack in conductors will not be required.  At least 3 feet of slack shall be left for each conductor at each splice.

5. When conductors and cables are pulled into the conduit, all ends of conductors and cables shall be taped to exclude moisture, and shall be kept so until splices are made or terminal appliances attached.  Ends of spare conductors shall be taped.

6. All signal light conductors, except branch signal light neutrals, shall be run continuously from the terminal block located in a cabinet or signal head to a similarly located terminal block without splices.  Branch signal light neutrals may be spliced at pull boxes.

G. Bonding and Grounding.

1. Metallic cable sheaths, metal conduit, grounding wire in non-metallic conduit, controllers, service equipment, standards and pedestals shall be made mechanically and electrically secure to form a continuous system, and shall be effectively grounded.  Bonding and grounding jumpers shall be copper wire or copper strap of the same cross sectional areas as No. 8 AWG.

2. Bonding of standards and pedestals shall be by means of a bonding strap attached to a 3/16-inch, or larger, brass or bronze bolt installed in the lower portion of the shaft.

3. Grounding of metal conduit, service equipment and neutral conductor at service point shall be accomplished as required by Code and the servicing utility, except that grounding conductors shall be No. 8 AWG, or equal.

4. For bonding purposes in all non-metallic type conduits, a bare No. 8 AWG copper wire shall be run continuously in conductor circuits.

5. Where non-metallic conduit is to be installed for future conductors, the above mentioned copper wire may be omitted. 

6. At each service point, a ground rod shall be furnished and installed.  Ground rods shall be installed in accordance with the provisions of the applicable codes.  The service equipment shall be bonded to the ground rod by use of a ground clamp and No. 6 AWG copper wire, enclosed in 1/2-inch diameter conduit. 

7. Bonding of metallic conduit in concrete pullboxes shall be by means of galvanized grounding bushings and bonding jumpers. 

H. Vehicle Loop Sensors: 

1. Vehicle loop sensors shall be installed in accordance with the details shown on the plans and standard details. 

2. The locations of vehicle sensor loops as shown on the project plans are approximate.  Exact locations will be verified and determined in the field by the Officer in Charge. 

3. After reconstruction of pavement area, with a power saw, cut a slot deep enough in the road surface for the number of wires to be installed. 

a. Do not cut the slot unnecessarily deep.  Keep the loop as close to the surface as possible, away from metal reinforcing. 

b. The width of the slot is approximately 3/8 inch. 

c. Knock off all sharp edges or corners of the saw slot that might damage insulation. 

d. Clean debris from saw slot with compressed air and allow surface and slot to completely dry. 

e. Place one inch of sand in saw slot. 

4. Using Type 4 cable, construct the loop. 

a. Use three (3) turns per loop, unless otherwise directed by the Officer in Charge. 

b. Tamp the wire all the way down in the slot using a blunt wooden instrument. (Do not use a screwdriver or sharp object that might skin the insulation). 

c. The wire should not be pulled tight in the saw slot as a hot joint sealer may cause expansion. 

d. After detector loop is properly installed, place one inch of sand in the saw slot above the detector loop wire. 

5. Seal the slot in the road surface with hot tar, or latest production of 3M Epoxy detector sealant. 

I. Signal Heads.

1. Signal heads shall be assembled to give the signal arrangement shown on the plans.  All members shall be plumb and level, symmetrically arranged and securely assembled.  Installation shall be such that all conductors are concealed within the standards and assembly.

2. Signal heads shall not be installed at any intersection until all other signal equipment, including the controller, are in place and ready for operation at the intersection, except that the signal heads may be mounted if the faces are covered or are directed away from traffic.

3. Prior to final approval of the traffic signal system, the direction of signal heads shall be adjusted as ordered.

J. Pedestrian Pushbutton with Integral Sign.

1. Pedestrian Pushbuttons With Integral Sign shall be mounted on traffic signal poles and street light poles as shown on the plans.  The pushbutton shall be plumb and level, and securely assembled.

2. The raised man and arrows shall be directional and match the directional indication as shown on the plans.  All wire connections shall be accessible from the back of the assembly.

K. Traffic Signal Standards.

1. Before trenching or excavating, structural outlines and center lines of ductlines and traffic signal standard foundation shall be clearly staked, and approval received from Officer-in-Charge.  Staking shall be with steel or wood pegs or paint.

2. Base foundation for traffic signal standards shall consist of cast-in-place reinforced concrete complete with anchor bolts, sized and placed in accordance with pole manufacturer's requirements and installation template.  Length of base shown on drawings shall be considered as minimum and shall be lengthened to suit the soil conditions encountered and to adequately support the pole and signal assembly.  Relocation of any existing irrigation lines, sprinkler heads, valve boxes, control wiring, and repair of surrounding area to match existing conditions shall be considered incidental to the construction of the foundation.

3. The foundations required shall be carefully constructed at the locations designated by the Officer-in-Charge.  All concrete shall be mixed, placed and cured in accordance with Sections 39 and 40 of the Standard Specifications of the Department of Design and Construction, except that hand mixing will be allowed.

4. Standards, mast arms, base covers, etc. shall be handled in a manner that will preserve the overall appearance and prevent damage to the coating.  The use of chains, cables or unprotected forks is prohibited.  Only non-abrasive nylon rope or equivalent nylon belting will be allowed (3/4-inch diameter minimum).  Adequate hold-downs and appropriate blocking shall be utilized for shipping to prevent load movement and damage to the outer coating in transit.

5. Each traffic signal standard shall be installed so that its shaft is precisely vertical on the concrete foundation after installation of signals.

6. After standard is set, grease (or bituminous coat) ends of all anchor bolts.

7. Provide pigmented silicone caulking and caulk space between pole shaft and base cover.

8. Procedure for Field Touch-Up:  In the event of minor physical damage to the coating, damaged area must be clean and dry before repair application.  Field touch-up shall be done in accordance with the pole manufacturer's or his authorized representative's instructions.

9. Clean-Up:

a. All paint, oil, etc., shall be cleaned off any place it may have splashed or spilled.

b. All unused rags, waste, and empty containers shall be removed from the work area at the end of each work day and precautions shall be taken to avoid the danger of fire.

c. Contractor shall maintain the site in a neat and orderly condition during the progress of the work.  Upon completion, he shall remove all surplus materials, debris, equipment, tools, etc., belonging to him and shall leave the premises in a neat and orderly condition.

L. Field Test.

1. Prior to the acceptance of the work, the Contractor shall cause the following tests to be made on all traffic signals and circuits, in the presence of the Officer-in-Charge.

a. Test for continuity of each circuit.

b. Test for grounds in each circuit.

c. A megger test on each circuit between the circuit ground. The insulation resistance shall not be less than the values specified in Section 110-19 of the Code.

d. A functional test to demonstrate that each and every part of the system functions as specified or as intended herein.

2. Any defect in any material furnished and installed by the Contractor revealed by these tests shall be replaced or repaired by the Contractor.  The same tests shall be repeated until defects are eliminated.

SP 58.4
MEASUREMENT AND PAYMENT

A. Ducts and Conduits.  The Officer in Charge will measure the conduits by linear foot installed.  The Officer in Charge will pay for the accepted work at the contract price per pay unit as shown in the proposal schedule.  Payment will be full compensation for the work prescribed in this section and the contract documents, including saw cutting; excavating and backfilling; concrete encasement; restoring existing asphalt concrete pavement, concrete curb and/or gutter, concrete sidewalks, landscaping and pavement markers and/or striping; furnishing labor, materials, equipment, tools, spacers, couplings, glue, end bells, and incidentals necessary to properly install and complete the work.  If unsuitable backfill material is encountered, the provision of suitable backfill material will not be measured, but shall be considered incidental to the various trench excavation and backfill pay items. 

B. Pullboxes and Handholes.  The Officer in Charge will measure the pullboxes and handholes by the actual number of pullboxes and handholes per each size installed in place complete.  The Officer in Charge will pay for the accepted pullboxes and handholes at the contract price per each.  Payment will be full compensation for the work prescribed in this section and the contract documents, including excavation and backfilling, furnishing and installing covers and frames, replacement of damaged equipment, restoration work, and furnishing labor, materials, equipment, tools and incidentals necessary to properly install and complete the work.

C. Traffic Signal Standard.  The Officer in Charge will measure the traffic signal standard by the actual number of traffic signal standards per each installed in place complete.  The Officer in Charge will pay for the accepted traffic signal standard at the contract price per each.  Payment will be full compensation for the work prescribed in this section and the contract documents, including excavation and backfilling, replacement of damaged equipment, restoration work, removal of existing traffic signal standards and signs, relocation of existing signs, and furnishing labor, materials, equipment, tools and incidentals necessary to properly install and complete the work.

D. Traffic Signal Heads and Pedestrian Signal Heads. The Officer in Charge will measure the signal heads by the actual number of signal heads per each installed in place complete.  The Officer in Charge will pay for the accepted signal heads at the contract price per each.  Payment will be full compensation for the work prescribed in this section and the contract documents, including mounting brackets, replacement of damaged equipment, restoration work, removal of traffic signal heads and pedestrian signal heads, and furnishing labor, materials, equipment, tools and incidentals necessary to properly install and complete the work.

E. Traffic Signal Cable. The Officer in Charge will measure traffic signal cable by the linear foot, in place complete.  The Officer in Charge will pay for the accepted traffic signal cable at the contract price per linear foot.  Payment will be full compensation for the work prescribed in this section and the contract documents, including furnishing labor, materials, equipment, tools and incidentals necessary to properly install, test and complete the work.

F. Foundations.  The Officer in Charge will measure the foundation for controller cabinet and traffic signal standard at the contract unit price per each installed in place complete.  The Officer in Charge will pay for the accepted foundations at the contracted price per each.  Payment will be full compensation for the work prescribed in this section and contract documents, including excavating and backfilling; forming; furnishing and placing the reinforcing steel; mixing, placing, and curing the concrete; furnishing and setting the anchor bolts; restoring the pavement; and furnishing equipments, tools, labor, materials and other incidentals necessary to properly install and complete the work.

G. Pedestrian Push Button.  The Officer in Charge will measure the pedestrian push button with instruction sign at the contract unit price per each installed in place complete.  The Officer in Charge will pay for the accepted pedestrian push button at the contracted price per each.  Payment will be full compensation for the work prescribed in this section and contract documents, including furnishing and installing the pedestrian pushbutton with the instruction sign; wiring; bonding and grounding; testing; providing turn-on service; submitting warranty; and furnishing equipments, tools, labor, materials and other incidentals necessary to properly install and complete the work.

H. Loop Detector.  The Officer in Charge will measure the loop detector sensing unit at the contract unit price per each installed in place complete.  The Officer in Charge will pay for the accepted loop detectors at the contracted price per each.  Payment will be full compensation for the work prescribed in this section and contract documents, including saw cutting; cleaning and blowing the saw cut area; furnishing and inserting the loop cable; splicing in the pullbox; filling the saw cut groove with epoxy sealer or hot applied rubberized sealant; and furnishing equipments, tools, labor, materials and other incidentals necessary to properly install and complete the work.

I. EVP Opticom Unit.  The Officer in Charge will measure the EVP Opticon Unit at the contract unit price per each installed in place complete.  The Officer in Charge will pay for the accepted EVP Opticom Unit at the contracted price per each.  Payment will be full compensation for the work prescribed in this section and contract documents, including furnishing and installing the EVP Opticon Unit, and furnishing equipment, tools, labor, materials and other incidentals necessary to properly install and complete the work.

J. Controller Equipment.  The Officer in Charge will measure the controller equipment by the actual number of controllers per each installed in place complete.  The Officer in Charge will pay for the accepted signal heads at the contract price per each.  Payment will be full compensation for the work prescribed in this section and the contract documents, including restoration work, furnishing labor, materials, equipment, tolls and incidentals necessary to properly install and complete the work."
END OF SECTION SP 58
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