[bookmark: _GoBack]The following Section shall be made a part of the Standard Specifications:
"SECTION SP 62 - VEHICLE DETECTOR LOOP
SP 62.1	DESCRIPTION

This work shall consist of installing vehicle detector loops in accordance with this special provision and the project plans.  The exact number, locations, and layout will be determined in the field by the Traffic Control Branch of the Department of Transportation Services, telephone 768-8388.

The Contractor shall install new vehicle detector loops within 14 calendar days after removal of existing vehicle detector loops.  For downtime of 14 to 30 calendar days, the Contractor shall furnish and install approach-only microwave vehicle detector at affected locations.  For downtime of 30 calendar days or more, the Contractor shall furnish and install video detection system, or other vehicle detector as ordered by the Officer-in-Charge.

Removal and replacement of vehicle loop detectors shall be shown on the Contractor’s project performance schedule, and three week look ahead schedules.  The Contractor shall not remove existing vehicle loop detectors until the Contractor’s performance schedule and three week look ahead schedules are accepted by the Officer-in-Charge.

SP 62.2	MATERIALS

A.	Vehicle Detector Loop Cable

Vehicle Detector Loop Cable shall be Type 4 Cable; 12 AWG stranded THHN conductor; 600 volts; inserted into polyethylene tube, 0.25-inch maximum diameter; and IMSA Specification No. 51-5 certified.

B.	Sealant for Vehicle Detector Loop

	Sealant shall be epoxy sealant, hot applied rubberized sealant, or high performance detector loop sealant.  Certificate of compliance and certified test results shall be submitted for sealant.

1.	Epoxy Sealant.  Epoxy sealant shall be high-viscosity, liquid epoxy formulated primarily for use in sealing inductive wire loops and leads embedded in HMA and portland cement concrete for traffic signal controls and vehicle counters.  Epoxy sealant shall cure rapidly.  Epoxy sealant shall be placed on grades up to 15 percent without excessive flow of material.


(A)	Composition.

	TABLE 62-1 - EPOXY SEALANT COMPONENTS

	Component A
	Parts by Weight

	Epoxy Resin1
	85.00

	Orthocresol Glycidyl Ether2
	15.00

	Titanium Dioxide (ASTM D 476 Type III or IV)
	2.00

	Colloidal Silica3
	1.50

	Glycerine (ASTM D 1257)
	0.50

	Silicone Anti‑Foam, Type Q
	0.01

	Component B
	Parts by Weight

	High Functionality Polymercaptan Hardener4
	40.00

	N‑Aminoethyl Piperazine5
	10.00

	2, 4, 6‑Tri (Dimethyl‑aminomethyl) Phenol6
	4.00

	Polysulfide Polymer7
	48.94

	Colloidal Silica3
	1.00

	Glycerine (ASTM D 1257)8
	0.50




	TABLE 62-1 - EPOXY SEALANT COMPOSITION (CONTINUED)

	Carbon Black
	0.10

	Silicone Anti‑Foam, Type Q
	0.01

	1	Di glycidyl ether of bisphenol A, viscosity, 100‑160 poise at 25 degrees C; epoxide equivalent 180‑200.  Color, Gardner 1933, 3 max.

2	Viscosity at 25 degrees C., 5‑10 Centipoise.  Weight per gallon 9.00‑9.10 pounds.  Epoxide equivalent 180‑200.

3	Si02, (moisture‑free basis), 99 percent minimum; refractive index, 1.46; surface area, 175‑225 square meters per gram; particle size 0.015 microns; pH (4 percent aqueous dispersion), 3.5‑4.2; pour density, 2.3 lbs./cu. ft. maximum; free moisture at 105 degrees C., 1 percent maximum.

4	Liquid polymercaptan resin, viscosity 100‑130 poise at 25 degrees C; specific gravity 1.14‑1.16; mercaptan value, 3.6 meg/gram.  Color, Gardner 1933, 1.

5	Color (APHA) 50 maximum, amine value 1250‑1350 based on titration that reacts with the 3 nitrogens in the molecule; appearance clean and substantially free of suspended matter.

6	Formula weight 265; specific gravity at 25 degrees C; distillation range 96 percent at 130 degrees C to 160 degrees C (0.5‑1.5 mm.); flash point, Tag Open Cup, 300 degrees F minimum; water content 0.06 percent maximum.

7	Specific gravity, 1.24‑1.30 at 20 degrees/20 degrees C; viscosity, 700‑1200 centipoises, Brookfield at 25 degrees C; pH water extract, 6.0‑8.0; moisture content, 0.1 percent maximum; pour point, ‑15 degrees F; average molecular weight, 1000; flash point, degrees F, Cleveland Open Cup, 390 minimum; sulfur content, percent, 36‑40; color, Hellige, 9‑12.  The product shall be difunctional mercaptan made from 8 mole percent of bis (2‑chloroethyl) phenol and 2 mole percent of trichloropropane. 

8	Surface area, square meters/gram, 80‑150; particle diameter millicrons, 18‑30; pH, 7.0‑8.5; fixed carbon (moisture free), percent, 96‑98; volatile matter, 1‑4; oil absorption, stiff past endpoint, cc/gram, 0.75‑0.90.




(B)	Characteristics of Components.

	TABLE 62-2 - EPOXY SEALANT COMPONENT CHARACTERISTICS

	Characteristics
	Component A
	Component B

	Viscosity, Poise, Brookfield
	100 – 250
	100 - 250

	Shear Ratio (minimum)
	2.0
	1.8



(C)	Characteristics of Combined Components.

	TABLE 62-3 - EPOXY SEALANT COMBINED COMPONENT CHARACTERISTICS

	Gel Time, minutes (minimum)
	13 to 18

	On 1/8-inch cast sheet, cured 18 hours at 77 degrees F ±5 hours at 158 degrees F.
	

		Tensile Strength, psi (minimum)
	400

		Elongation, percent (minimum)
	90

		Shore D Hardness (minimum)
	45

	Color of Mixed Components
	Color No. 26081 to Color No. 26173 of Federal Standard No. 595B




(D)	Directions for Use.  Mixing ratio by volume shall be one part of Component "A" to one part of Component "B".  Only the amount that can be used within 10 minutes shall be mixed from the time mixing operation starts.


2.	Hot Applied Rubberized Sealant.  Hot applied rubberized sealant shall be flexible and suitable to seal inductive wire loops embedded in HMA and portland cement concrete pavements for traffic signal work and vehicle counters.  Sealant shall be non-tracking under traffic; and at application temperatures, sealant shall be a thin, free flowing fluid that penetrates saw cuts and self-levels to permit uniform applications.  Sealant shall be melted and applied to pavements using pressurized application unit.  Sealant shall be relatively stiff but remain flexible at low pavement surface temperatures.  Test results shall conform to the following:


	TABLE 62-4 - HOT APPLIED RUBBERIZED SEALANT

	TESTS
	SPECIFICATIONS

	Penetration, 77 degrees F (maximum)
	25 to 35

	Flow, 140 degrees F, mm (maximum)
	0 to 5

	Resilience, 77 degrees F, percent (minimum)
	40

	Softening Point, degrees F (minimum)
	180

	Ductility, 77 degrees F, cm, (minimum)
	30

	Mandrel Bend, 0 degrees F, 180 degrees 5s, 1/2-Inch Diameter
	-

	Recommended Pour Temperature, degrees F
	380

	Safe Heating Temperature, degrees F
	410

	Viscosity, 375 degrees F, poise 
	30

	Unit Weight, pounds/gallon
	10.0

	Coverage, 1/2-Inch x 1/2-Inch Crack, pounds per 100 foot
	13.0





3.	High Performance Detector Loop Sealant.  Sealant shall provide environmental protection for loop vehicle detection system wires.  Sealant material shall have sufficient compressive yield strength to withstand normal vehicular traffic and shall have sufficient flexibility to withstand normal movement in asphalt and concrete road pavements.  Sealant material shall protect loop wire from moisture, penetration, fracture, and shear forces.

(A)	General.  Sealant shall have the following characteristics:

(1)	One-part elastomeric compound requiring no mixing, measuring, or application of heat prior to or during its installation.

(2)	Cure only in presence of moisture when within its stated shelf life and when contained in original undamaged packaging.  Rate of cure depends upon temperature and relative humidity at time of installation.  Cool, dry weather will slow curing; warm, humid weather will accelerate curing.

(3)	Flow characteristics that ensure complete encapsulation of wires.

(4)	Viscosity such that sealant remains in detector sawcut in sloped roadbed areas during or after application.

(5)	Enables vehicular traffic to pass over properly filled 1/4-inch- to 3/8-inch-wide sawcut immediately after installation.  Sealant shall not pull out of sawcut during curing.

(6)	Exhibits minimal shrinkage during curing.

(7)	Sealant shelf life, in undamaged containers when stored below 80 degrees F, shall be as follows:

(a)	Liter ply packs:  Nine months after receipt.

(b)	Five gallon pails (containing 4.5 U.S. gallons):  12 months after receipt.

(c)	Gallon drums (containing 50 U.S. gallons):  12 months after receipt.

(8)	Permits cleanup with cleaner that shall not threaten or cause harm to workers or environment.

(B)	Retention Test.  Percent by weight retention test used to measure non-flow properties of one-component sealant shall conform to the following.

(1)	Equipment and Materials:

(a)	Balance.

(b)	Tongue Depressor.

(c)	Two ounce ointment cans or approved substitute.

(d)	One-inch wide masking tape.

(e)	Percent retention (aluminum) test fixture.

(f)	Becton Dickinson (B-D) 10 c.c. syringe.

(g)	Sample of sealant to be tested.

(2)	Procedure:

(a)	Put strip of masking tape on both ends of test fixture completely covering slot.

(b)	Weigh fixture with masking tape.

(c)	Stir sample for one minute prior to testing.  Test sample of sealant at 75 to 79 degrees F.

(d)	Fill syringe with sample and inject sample into test fixture slot.

(e)	Scrape off excess sealant from top of test fixture with tongue depressor.  Sealant shall fill test fixture slot and shall be level with top of test fixture. 

(f)	Re-weigh test fixture with sample material filling slot.

(g)	Put fixture on top of two-ounce ointment cans and remove masking tape from sides.

(h)	Wipe off and discard sealant on pieces of masking tape.  Do not discard pieces of masking tape.

C.	Approach-Only Microwave Vehicle Detector

Approach-only microwave vehicle detector shall be capable of detecting motion of every vehicle type, including mopeds, moving in only one direction utilizing a very low power microwave beam.

The detector's range shall be from 3 feet to 100 feet or greater.  Base the cone of the detector on a 16 degrees field of view with a maximum width of 18-1/2 feet at 60 feet.  The detector shall have two field adjustment controls, those being range control and time delay extension.

The extension timer shall be capable of extending the detector output from at least 0.5 to 7.5 seconds.  Begin the extension with the termination of the detected vehicle output and continue for the duration of the selected extension time interval.

The microwave unit shall have a Federal Communication Commission (FCC) certification.  The detector shall work at the frequency of 10.525 Ghz as allowed under the FCC Rules, Part 15.  The detector shall be self-contained except for the power source that shall operate at both 10VAC to 24VAC and 12VDC.

The unit shall have an electro-mechanical two AMP SPDT Relay to send a signal to the controller.  The unit shall employ a circuit for power failure to put relay to a close position (recall) during a power failure.

The detector shall have a monitoring circuit for the transceiver (Gunn diodes) that will failsafe the relay to a closed position (recall).  Except for the range adjustment, tuning will be automatic.  The Officer-in-Charge will allow a five minute warm up period for diodes.  There shall be no tuning controls of any kind which require an operator.

The detector shall work while installed on the side of a pole, on top of a pole, or overhead at the height of between 12 and 18 feet above the pavement.  Encase each detector in a finished fabricated aluminum case with no larger than a 4-inch square, high impact plastic opening in front of the antenna.

Each detector case will be water resistant without the use of silicone gels or any other materials that will deteriorate with ultra-violet rays.  Size of the detector shall be no greater than:

		Height:	4.5 inches
		Width:	4.5 inches
		Depth:	7.5 inches

Mounting bracket supplied shall be for side, top, or overhead mounting.  The detector shall be capable of continuous operation over a temperature range of -35 degrees F. to 165 degrees F.

The manufacturer shall test all microwave units to meet FCC specifications.  The manufacturer shall supply a medical statement as to the safety of the unit to the general public, specifically to persons with pace-makers.




D.	Video Detector System

The video detector 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.

1.	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:

a.	2 camera inputs.

b.	24 digital outputs, 20 digital inputs.

c.	Fits direct into a 170 rack without additional adapter.

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

e.	Stores counts data, retrievable via RS232 port on the front.

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

g.	4 configurations stored on board.

h.	Modifications with no interruption on all probes.

i.	Setup via keypad and monitor or laptop computer.

j.	Software update via RS232.

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

k.	One Male DB9 for connection with the first expansion board.

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

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

n.	One video output for setup via keypad.

o.	A switch to select which image to be on the service output.

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

p.	LED’s for power, Expansion communication, In/output activity.

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

r.	A 8-dipswitch device to select the following:

Input or Output
Range: 1-12 or 13-24
Input or Output Number

2.	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

3.	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

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

b. 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)

c. 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 substitute 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

d. 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 substitute color coded red, black, blue, white and brown.

SP 62.3	CONSTRUCTION DETAILS

A.	Vehicle detector loops shall be installed in accordance with the details shown on the plans.

B.	The locations of vehicle detector loops as shown on the project plans are approximate.  The exact number, locations, and layout will be determined in the field by the Traffic Control Branch of the Department of Transportation Services.

C.	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.

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

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

3.	Saw cuts shall be blown clean and dry with compressed air to remove all excess moisture and debris.

4.	Knock off all sharp edges or corners of the saw slot that might damage insulation.  For repairing damaged saw cuts, all loose spalled material shall be cleaned away from saw cut, chipping back to sound asphalt concrete or portland cement concrete and all loose material cleaned from loop wires.  Sealant shall be used for repair work on existing spalls, cracks, and other deformations in and around saw cuts, housing inductive loops, and leads.

D.	Using Type 4 cable, construct the loop.

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

2.	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.)

3.	The wire shall not be pulled tight in the saw slot as a hot joint sealant may cause expansion.

4.	After the detector loop is property installed, place sealant in the saw cut slot above the detector loop wire.

E.	For vehicle detector loops constructed in portland cement concrete pavement (PCCP), adjust loop layout as needed so each individual detector loop is located entirely within a single PCCP panel.  Maintain 18-inch minimum clearance from any PCCP joint to the detector loop.

SP 62.4	MEASUREMENT AND PAYMENT

The Officer-in-Charge will measure vehicle detector loops per each in accordance with the contract documents.  The Officer-in-Charge will pay for the accepted vehicle detector loops at the contract price per each.  Payment will be full compensation for furnishing the necessary material, equipment, and labor to complete the work in place prescribed in this section and the contract documents.

The Officer-in-Charge will not measure approach-only microwave vehicle detectors, video detection system, or other vehicle detector ordered by the Officer-in-Charge for payment.  The Officer-in-Charge will not pay for approach-only microwave vehicle detectors, video detection system, or other vehicle detector ordered by the Officer-in-Charge separately and will consider the cost of approach-only microwave vehicle detectors, video detection system, or other vehicle detector as included in the contract price for vehicle detector loops contract pay item."
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