
*       USE IN CONJUNCTION WITH THE FOLLOWING BID ITEMS FOR COUNTERS, SPEED DETECTORS, & WIMS, AS APPROPRIATE:  *
* USE APPROPRIATE BID ITEMS FOR SIGNAL LOOPS*
	7350005
	LOOP DETECTOR (COUNTER)
	

	7350006
	LOOP DETECTOR (COUNTER) (FULL REPLACEMENT)
	


7350021  
LOOP DETECTOR (SPEED/CLASSIFICATION)

7350022 
LOOP DETECTOR (SPEED/CLASSIFICATION) (FULL REPLACEMENT)

7350023 
LOOP DETECTOR (SPEED/CLASSIFICATION) (PARTIAL REPLACEMENT)
7350027 
LOOP DETECTOR (SPEED/CLASSIFICATION) (TWO-CABINET SYSTEM)
7350037 
LOOP DETECTOR (WEIGH-IN-MOTION)
7350038 

LOOP DETECTOR (WEIGH-IN-MOTION) (FULL REPLACEMENT)
7350039 
LOOP DETECTOR (WEIGH-IN-MOTION) (PARTIAL REPLACEMENT)
(735LOOP, 02/07/13)
SECTION 735
DETECTORS:  of the Standard Specifications is revised to read:

735-1


Description:
The work under this section shall consist of furnishing and installing traffic signal loops, preformed loop detectors, complete or partial traffic data loop and weigh-in-motion (WIM) systems, and pedestrian detectors at the locations shown on the project plans and in accordance with the details shown on the plans and the requirements of the specifications.

735-2


Materials:
735-2.01

Vehicle Detectors:

(A)

General:
Detectors shall conform to the minimum acceptable design and operating requirements of these specifications for detecting the presence, passage, speed, weight, and classification of vehicles.

Except as specified in Subsection 735‑2.01(F), all materials shall be furnished by the contractor.  The contractor shall submit a complete list of all required project material for approval, as specified in Subsection 730-4 of the specifications.


(B)

Loop Detectors:
The detector loop dimensions shall be as specified on the Standard Drawings.

Loop detector wire shall be 14 AWG HDPE polyethylene insulated conductors conforming to IMSA 51-7, as shown on the Standard Drawings.


(C)

Lead-in Cable:
For Type SA and SB speed/classification detectors specified in Subsection 735-3.02(D), lead-in cable from the pull box to the cabinet shall conform to IMSA specification 50-2, except as modified on the Standard Drawings.


(D)

Conduit:
Conduit shall be rigid nonmetallic PVC conforming to the requirements of Subsection 732‑2.02 of the specifications.  Conduit shall be large enough to contain the number of wires required, but not less than the diameters shown on the Standard Drawings.


(E)

Cabinets:
Traffic monitoring site cabinets for Type SA and SB speed/classification and WIM detectors shall be pole-mounted Type MPD control cabinets as shown on the Standard Drawings, and as specified in Subsection 734‑2.03 of the specifications, except that no pre-wiring for AC or DC electric, police panel, or provisions for fan or light shall be required.

Warranties shall comply with Subsection 106.13 of the specifications.

(F)

Department Furnished Materials:
When required, the Department will furnish detectors for speed/classification systems (piezoelectric sensors‑Class 2) and weigh-in-motion systems (piezoelectric sensors–Class1, or quartz piezoelectric sensors) with pre‑attached lead-in cables.  For such installations, the Department will also furnish the piezo grout sealant for the sensor portion of speed/classification and weigh‑in‑motion detectors.  The contractor shall furnish all other sealants.

The contractor shall notify the Traffic Monitoring Team of the Multimodal Planning Division (MPD) at (602) 712-8598 a minimum of 15 working days prior to scheduled installation of the Department-furnished piezoelectric sensors.  The required sensors and grout will be provided at the Department’s central Phoenix location, at 2501 W. Georgia, Phoenix, AZ 85017, or at the appropriate District Office, as specified by the Department at the time of contact.
735-2.02

Pedestrian Push‑Button Detectors:
The pedestrian detector shall be a push‑button switch mounted inside an approved push‑button housing, as shown on the Standard Drawings.

Pedestrian push‑button signs shall be made with porcelain enameled 20 gage sheet steel, 9 inches by 12 inches in size.  Corners of the sign shall be finished round for safety and neat appearance.  Each hole shall be provided with a brass grommet.  Instructions on the signs shall be black enameled letters or symbols on a white enamel background.  The legend shall be as shown on the plans or as specified in the Special Provisions.

735-2.03

Blank
735-2.04

Saw Cut Sealant:

Saw cut sealants shall be a flexible encapsulant intended for sealing and protecting vehicle detector loop wires installed in saw cuts.


(A)

Two-Part Epoxy Filler Sealant:
Two-part epoxy joint filler sealant shall be a 100-percent solids, flexible, two-component, solvent free, epoxy resin/hardener system for use as a saw cut sealant in asphaltic concrete pavements and Portland cement concrete pavements.

Materials shall comply with the requirements of Subsection 1015‑1 of the Specifications.

The epoxy system shall be specifically designed for the intended application according to the product literature provided by the manufacturer.
The epoxy system shall be of sufficient strength and hardness to withstand stress and abrasion from vehicular traffic, while remaining flexible enough to provide stress relief under thermal movement and protect the loop wire from moisture penetration.  It shall also be moisture insensitive to allow effective application to damp pavements.  No standing water is permitted on the surfaces to which the epoxy system is to be applied.

The epoxy system shall be designed to enable vehicular traffic to pass over properly filled saw cuts immediately after installation without tracking or stringing of the material.

Properly installed and cured epoxy systems shall exhibit resistance to the effects of weather, motor oils, gasoline, anti-freeze solution, brake fluid, deicing chemicals, and salt in such a manner that the performance of the vehicle detector loop wire is not adversely affected.

The epoxy system shall be designed for roadway installation when the surface temperature is a minimum of 40 degrees F and rising.  The cured epoxy system shall be temperature stable and exhibit no degradation in performance throughout the ambient pavement temperature ranges experienced within the State of Arizona.

The components of the epoxy system shall have a minimum shelf life of 12 months in original unopened, undamaged containers, when stored in a cool dry environment, as recommended by the manufacturer.

The epoxy system shall meet the following requirements:

	Property
	Test Method
	Requirements
	

	Mixing Ratio; Part A to Part B
	-
	1 to 1 by volume
	

	Viscosity, centipoises
	ASTM D 2393-86
	4000 to 8000
	

	Pot Life, minutes
	ASTM C 881
	12 to 20
	

	Cure Time, minutes
	ASTM C 679
	60 maximum,
Tack Free
	

	Hardness (Shore D)
	ASTM D 2240
	35 to 65
	

	Tensile Elongation, %
	ASTM D 638
	50 minimum
	

	Water Absorption, % (24 hrs)
	ASTM D 570
	1 maximum
	

	3% Salt Water Absorption, %
(24 hrs)
	-
	0.03 to 0.20
	

	Oil Absorption, % (24 hrs)
	ASTM D 471
	0.01 to 0.02
	

	Gasoline Absorption, % (24 hrs)
	-
	0.05 to 0.90
	



(B)

One‑Part Elastomeric Sealant:
One‑part elastomeric sealant may be used to seal saw cuts in Portland cement concrete pavement and lean concrete base.

The sealant shall provide compressive yield strength to withstand normal vehicular traffic as well as sufficient flexibility to withstand normal movement in concrete pavements, while protecting the loop wire from moisture penetration.

The encapsulant shall be a one‑part elastomeric compound requiring no mixing, measuring or application of heat prior to or during its installation.

The encapsulant shall, within its stated shelf life in original undamaged packaging, cure only in the presence of moisture.  The rate of cure will, therefore, depend upon temperature and relative humidity at the time of installation.  Cool dry weather will slow curing whereas warm, humid weather will accelerate curing.

The encapsulant shall be designed to enable vehicular traffic to pass over the properly filled saw cut immediately after installation without tracking or stringing of the material.  The encapsulant shall form a surface skin allowing exposure to vehicular traffic within 30 minutes at 75 degrees F and completely cure to a tough, rubber‑like consistency in two to seven days after installation.

Properly installed and cured encapsulant shall exhibit resistance to effects of weather, vehicular abrasion, motor oils, gasoline, anti‑freeze solution, brake fluid, deicing chemicals and salt normally encountered, in such a manner that the performance of the vehicle detector loop wire is not adversely affected.

The cured encapsulant shall be temperature stable and exhibit no degradation in performance throughout the ambient pavement temperature ranges experienced within the State of Arizona.

The encapsulant shall exhibit minimal shrinkage during or after its installation, and in no manner affect the performance characteristics of the material.

The encapsulant shall be designed to permit clean‑up of material and application equipment, prior to curing of the encapsulant, with a suitable non‑flammable solvent.  Should any encapsulant material be allowed to cure in the application nozzle, it shall be able to be pulled out as a solid plug.

The encapsulant shall have a minimum 12‑month shelf life in undamaged original containers when stored in a cool, dry environment.

The encapsulant shall be designed for roadway installation when the surface temperature is between 40 and 140 degrees F.

The encapsulant shall have the following physical properties in its uncured and cured states.

	Uncured (Wet) Encapsulant

	Property
	Requirement
	Test Procedures

	Weight
	10.1 ± 0.3 pounds/gallon
	A. Weight/Gallon

	Total Solids by Weight
	
75 – 85%
	B. Determination of
Non‑Volatile Content

	Viscosity
	10,000 - 85,000 centipoise
	C. Dynamic Viscosity

	Drying Time
	Touch: 24 hrs. maximum
 Complete: 30 hrs. max.
	D. Tack‑Free Time


	Cured Encapsulant

	Property
	Requirement
	Test Procedure

	Hardness (Indentation)
	65 – 85
	E. Rex hardness

	Tensile Strength
	500 psi minimum
	F. Tensile & Elongation

	Elongation
	300% minimum
	



(C)

Hot Applied Rubberized Sealant:

Hot applied rubberized sealant may be used to seal saw cuts in asphaltic concrete and in lean concrete base.  It shall be suitable for use as a sealant for traffic loop saw cuts and be non-tracking under traffic.  At application temperatures, the traffic loop sealant shall be a thin, free flowing fluid which penetrates saw cuts and self‑levels permitting uniform application.  The sealant shall be melted and applied to pavements using a pressure feed melter unit.  Pour pot application is not acceptable.  The sealant shall be a relatively stiff sealant but shall remain flexible at low pavement surface temperatures.  The test results shall conform to the following specifications for the loop detector sealant.

	Test
	Specification

	Penetration:  125 oF, 50g, 5s
	50 maximum

	Penetration:  77 oF, 100g, 5s
	10 – 25

	Softening Point:
	210 oF minimum

	Ductility: 77 oF
	15 cm minimum

	Mandrel Bend: 0 oF, 90o Arc, 

10s, 3/4 inch diameter
	Pass 2 of 3

	Recommended Pour Temp:
	380 oF

	Safe Heating Temp:
	420 oF

	Brookfield Viscosity: 400 oF
	7,500 centipoise max.

	Unit Weight:
	8.5 pounds per gallon

	Coverage; 1/2 by 1/2 inch crack
	11.0 pounds per 100 feet


735-3


Construction Requirements:

735-3.01

Detector Installation:


(A)

General:

Detectors shall be installed as shown on the project plans, as shown in the Standard Drawings, and as directed by the Engineer.  The installation of the detectors shall be such that the operation shall not be affected by temperature changes, water, ice, rain, snow, chemicals, or electromagnetic noise.

Vehicle detectors shall be installed prior to any chip seal or friction course for asphaltic concrete pavements, and prior to any friction course for Portland cement concrete pavements.


(B)

Saw Cut Sealants:
Saw cuts shall be sealed as specified in the Standard Drawings, with the following exceptions:

· Two-part epoxy filler sealant shall be used instead of pre-mixed emulsified crack filler sealant, and

· Department-furnished piezo grout shall be used to seal the piezo sensor portion of speed/classification and weigh-in-motion detectors.

Before the sealant sets up, the surplus sealant shall be removed from the road surface without the use of solvents.  Sand blotter shall be applied as directed by the Engineer.


(C)

Splices:
Except for piezoelectric or quartz piezoelectric sensors, detector sensor conductors shall run continuous and unspliced to the adjacent pull box.  Lead-in cables from the controller cabinet shall be spliced to the detector sensor conductors in the pull box.  Splicing of the lead-in cables between the controller cabinet and pull box will not be allowed.

Piezoelectric sensor and quartz piezoelectric sensor lead-in cables used in speed/classification detectors and weigh-in-motion detectors shall run continuous and unspliced through the pull box to the controller cabinet.  Splicing of the lead-in cables will not be allowed.

Wire splices in the pull box shall be soldered using resin‑core solder with 60 percent tin and 40 percent lead.  The splices shall be sealed as specified in the Standard Drawings.  A weather proof bond shall form with a dielectric strength of 500 volts per mil, and water absorption shall be less than 6.5 percent.  The detector lead‑in cable shield shall only be grounded on one end in the control cabinet.


(D)

Detector Loop Field Tests:
Detector loop field tests shall be in accordance with the Standard Drawings.
Any loop that fails to meet the specified requirements or cannot be tuned to the Engineer's satisfaction shall be replaced at no additional cost to the Department.

For the traffic data detectors specified in Subsection 735-3.02, the contractor shall also FAX the complete test results to ADOT’s Multimodal Planning Division (MPD) at (602) 252-8313, Attention: Traffic Monitoring Team, within two weeks of completion of the second test.  As an alternate, the contractor may email the test results to the Department at MPDtrafficmonitoringteam@azdot.gov, also within two weeks of completion of the second test.  In either case, the contractor shall also mail two copies of all such required information to ADOT MPD at 1324 S. 22nd Ave., Mail Drop 070R, Phoenix, AZ 85009, Attention: Data Collection.  The test results shall identify the project number and detector location.

For pull boxes used with data detector systems, the contractor shall provide GPS latitude and longitude coordinates, ± 5 feet, for each installed pull box.  Such GPS information shall be transmitted along with the test data required above for all pull boxes installed with each tested data detector loop system.

735-3.02

Traffic Data Detectors:

(A)

General:
Counter (Type C), speed/classification (Types SA and SB), and weigh-in-motion (WIM) detector systems shall be installed in accordance with the Standard Drawings and as specified herein.

The contractor shall use a 3/4-inch wide saw blade to cut the channel for piezoelectric sensors in pavement.  Multiple passes using a thinner blade will not be acceptable.

When new conduit is required under any existing pavement, the contractor shall install conduit beneath the roadway using horizontal directional drilling methods approved by the Engineer.

Pull boxes shall be as shown on the Standard Drawings.
As specified above in Subsection 735‑3.01(D), the contractor shall provide GPS latitude and longitude coordinates, ± 5 feet, for all pull boxes installed with each traffic data detector loop system.

(B)

Installation of Piezoelectric Sensors:

The contractor shall install the Department-furnished piezoelectric or quartz piezoelectric sensors, and piezo grout, as specified herein and shown on the plans.  An ADOT traffic signal technician must be present during all elements of the piezoelectric sensor installation (to the point where the pre‑attached lead-in cable begins), including layout, groove saw‑cutting, sensor placement, and application of piezo grout.  The contractor shall notify the Engineer at least 15 working days prior to its scheduled installation of any piezoelectric sensors.  Any piezoelectric sensor installation work performed without full time inspection by the Department’s traffic signal technician may not be eligible for payment.
Lead-in runs of cable from all piezoelectric sensors and quartz piezoelectric sensors to the controller cabinet shall be continuous; splices will not be acceptable.


(C)

Traffic Counter Detectors:

A complete new traffic counter system (Type C) shall include all loops and pull boxes for the specific location for both directions of traffic, as shown on the Standard Drawings.  A divided roadway shall require a pull box on each shoulder.  Loop detector traffic counter systems shall include all necessary conduits from edge of pavement to the roadside pull box(es).

The contractor shall provide a trench and install conduit from the edge of pavement to the pull box.  Wiring, conduit, and pull box installation shall be in accordance with Subsections 732-3.01 and 732-3.02 of the specifications.

When a full replacement of an existing traffic counter system is indicated on the plans and bidding schedule, the contractor shall remove the existing facilities, and furnish and install new loops, pull boxes, and conduit.

The total number of loops for each complete traffic counter system specified above (new or full replacement) shall be the number of loops required for all traffic lanes in both travel directions at the specified location.


(D)

Speed/Classification Detectors:

A complete new speed/classification system (Type SA or Type SB) shall include all loops, pull boxes, control cabinet, A‑pole, pole foundation, the necessary conduits under the roadway and from pull boxes to control cabinets, and Department‑furnished piezoelectric sensors with attached lead-in cables, all as shown on the Standard Drawings.  When shown on the plans, an additional control cabinet, pull box, A‑pole, and pole foundation shall be required.
The contractor shall provide trenches and install conduits from the edge of pavement to the pull box and from the pull box to the control cabinet.  Wiring, conduit, and pull box installation shall be in accordance with Subsections 732-3.01 and 732-3.02 of the specifications.

Installation of Department-furnished piezoelectric sensors shall be in accordance with Subsection 735-3.02(B).

The cabinet(s) shall be grounded in accordance with the requirements of Subsections 732‑3.03 and 734-3.03 of the specifications.  The contractor shall keep the ground wire from the cabinet ground bus bar to the ground rod assembly or array as short as possible.

When a full replacement of an existing speed/classification system is indicated on the plans and bidding schedule, the contractor shall remove the existing facilities, and furnish and install new loops and pull boxes, a new control cabinet, A‑pole and foundation, all necessary conduits under the roadway and from pull boxes to control cabinets, and Department‑furnished piezoelectric sensors with attached lead-in cables.  When shown on the plans, an additional control cabinet, pull-box, A‑pole, and pole foundation shall be required.
When a partial replacement of an existing speed/classification system is indicated on the plans and bidding schedule, the contractor shall furnish and install new loops and pull boxes, and new Department-furnished piezoelectric sensors with attached lead-in cables.  The contractor shall use the existing cabinet(s), A-pole(s) and foundation(s), and all conduit connections under the roadway and from pull boxes to the cabinet.

The total number of loops for each complete speed/classification system specified above (new, full replacement, or partial replacement) shall be the number of loops required for all traffic lanes in both travel directions at a specified location.


(E)

Weigh-in-Motion (WIM) Detectors:

A complete new weigh-in-motion (WIM) system shall include all loops, pull boxes, control cabinet, A‑pole, pole foundation, the necessary conduits under the roadway and from pull boxes to control cabinets, and Department‑furnished sensors (piezoelectric or quartz piezoelectric as shown on the plans) with attached lead-in cables, all as shown on the Standard Drawings.  When shown on the plans, an additional control cabinet, pull box, A‑pole, and pole foundation shall be required.
The contractor shall provide trenches and install conduits from the edge of pavement to the pull box and from the pull box to the control cabinet.  Wiring, conduit, and pull box installation shall be in accordance with Subsections 732-3.01 and 732-3.02 of the specifications.

Installation of Department-furnished piezoelectric sensors shall be in accordance with Subsection 735-3.02(B).

The cabinet(s) shall be grounded in accordance with the requirements of Subsections 732‑3.03 and 734-3.03 of the specifications.  The contractor shall keep the ground wire from the cabinet ground bus bar to the ground rod assembly or array as short as possible.

When a full replacement of an existing new WIM system is indicated on the plans and bidding schedule, the contractor shall remove the existing facilities, and furnish and install new loops and pull boxes, a new control cabinet, A‑pole and foundation, all necessary conduits under the roadway and from pull boxes to control cabinets, and Department‑furnished piezoelectric sensors with attached lead-in cables.  When shown on the plans, an additional control cabinet, pull-box, A‑pole, and pole foundation shall be required.
When a partial replacement of an existing WIM system is indicated on the plans and bidding schedule, the contractor shall furnish and install new loops and pull boxes, and new Department-furnished piezoelectric sensors with attached lead-in cables.  The contractor shall use the existing cabinet(s), A-pole(s) and foundation(s), and all conduit connections under the roadway and from pull boxes to the cabinet.

The total number of sensors for each complete new WIM system specified above (new, full replacement, or partial replacement) shall be the number of sensors required for all traffic lanes in both travel directions at a specified location.
735-3.03

Traffic Signal Detectors:

Traffic signal detectors shall be as shown on the Standard Drawings, and shall include the specified loop, wiring, and conduit required to terminate the wiring in the pull box.

The contractor shall provide a trench and install conduit from the edge of pavement to the pull box.  Wiring, conduit, and pull box installation shall be in accordance with Subsections 732-3.01 and 732-3.02 of the specifications.

735-3.04

Preformed Traffic Detectors:

Preformed loop detectors for ramp metering and counting shall comply with the Standard Drawings, and shall include the specified loop, wiring, and conduit required to terminate the wiring in the pull box.

Preformed loop detectors in Portland cement concrete pavement shall comply with the Standard Drawings, and shall include the specified loop, wiring, and conduit required to terminate the wiring in the pull box.

The contractor shall provide a trench and install conduit from the edge of pavement to the pull box.  Wiring, conduit, and pull box installation shall be in accordance with Subsections 732-3.01 and 732-3.02 of the specifications.

Preformed loop detectors in bridge deck shall comply with the Standard Drawings, and shall include the specified loop, wiring, and conduit required to terminate the wiring in the junction box.

735-4


Method of Measurement:
Traffic signal detectors, preformed loop detectors, and pedestrian detectors will be measured as a unit for each type of detector furnished and installed.
Traffic data detectors, consisting of counter loop detectors (Type C), speed/classification detectors (Type SA or Type SB), and weigh-in-motion (WIM) detectors will be measured as a complete system for each type of traffic data detector furnished and installed, including all loops required for both directions of traffic.  Speed/classification detectors, regardless of type, and weigh-in-motion detectors will be measured as a new system, full system replacement, or partial replacement, as specified herein and indicated on the bidding schedule.  Counter detectors will be measured as a new system or full system replacement, as specified herein and indicated on the bidding schedule.

Speed/classification and weigh-in-motion detectors that include two cabinets, A-poles, and pole foundations (two‑cabinet systems) will be also be measured as a complete new system, including all loops in both directions of traffic, regardless of the distance between both directions of traffic.

735-5


Basis of Payment:
Traffic signal detectors, preformed loop detectors, and pedestrian detectors, measured as provided above, will be paid for at the contract unit price each for the type detector designated in the bidding schedule, complete in place, which price shall be full compensation for the work described and specified herein and on the plans.
Traffic data detectors, measured as provided above, will be paid for at the contract unit price for each complete type of data detector system designated in the bidding schedule, complete-in-place, regardless of the number of loops, including all conduit, wiring, pull boxes and, when specified, cabinets, poles, and pole foundations, which price shall be full compensation for the work described and specified herein and on the plans.

No measurement or payment will be made for horizontal directional drilling, the cost being considered as included in contract items.
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