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ITEM #1111451A ‑ LOOP DETECTOR SAWCUT

11.11.02 – Materials:

Replace Article M.16.12 with the following:
Sawcut:

(a) Wire in sawcut:

· International Municipal Signal Association (IMSA) Specification 51-7, single conductor cross-linked polyethylene insulation inside polyethylene tube.

· # 14 AWG

(b) Sealant:

(1) Polyester Resin Compound

· Two part polyester which to cure, requires a liquid hardener.

· Use of a respirator not necessary when applied in an open air environment.

· Cure time dependent on amount of hardener mixed.

· Flow characteristics to guarantee encapsulation of loop wires.

· Viscosity: 4000 CPS to 7000 CPS at 77 degrees Fahrenheit (25o C). 

· Form a tack-free skin within 25 minutes and full-cure within 60 minutes at 77 degrees Fahrenheit (25o C).

· When cured, resist effects of weather, vehicular abrasion, motor oil, gasoline, antifreeze, brake fluid, de‑icing chemicals, salt, acid, hydrocarbons, and normal roadway encounters.

· When cured, maintain physical characteristics throughout the ambient temperature ranges experienced within the State of Connecticut.
· When cured, bonds (adheres) to all types of road surfaces.
· Weight per Gallon (3.8 l): 11 lbs ±1 lb (5kg ± .45kg)
· Show no visible signs of shrinkage after curing.

· 12 month shelf life of unopened containers when stored under manufacturers specified conditions.
· Cured testing requirements:

· Gel time at 77 degrees F (25° C): 15 - 20 minutes, ASTM C881, D-2471 

· Shore D Hardness at 24 hours: 55-78, ASTM D-2240

· Tensile Strength: > 1000 psi (6895 kPa), ASTM D-638

· Elongation: 18 - 20 %,  ASTM D-638

· Adhesion to steel: 700 - 900 psi (4826 - 6205 kPa), ASTM D-3163

· Absorption of water, sodium chloride, oil, and gasoline: < 0.2%, ASTM D-570  

· Include in the Certificate of Compliance:

· Manufacturer’s confirmation of the uncured and cured physical properties stated above.

· Material Safety Data Sheet (MSDS) stating sealant may be applied without a respirator in an open air environment.

· Designed to allow clean-up without the use of solvent that is harmful to the workers and the environment.

(2) Elasotmeric Urethane Compound:

· One part urethane which to cure, does not require a reactor initiator, or a source of thermal energy prior to or during its installation.

· Use of a respirator not necessary when applied in an open air environment.

· Cure only in the presence of moisture.

· Flow characteristics to guarantee encapsulation of loop wires.

· Viscosity such that it does not run out of the sawcut in sloped pavement during installation; 5000 CPS to 85,000 CPS. 

· Form a tack-free skin within 24 hours and 0.125 inch (0.33mm) cure within 30 hours at 75 degrees Fahrenheit (24o C).

· When cured, resist effects of weather, vehicular abrasion, motor oil, gasoline, antifreeze, brake fluid, de‑icing chemicals, salt, acid, hydrocarbons, and normal roadway encounters.

· When cured, maintain physical characteristics throughout the ambient temperature ranges experienced within the State of Connecticut.

· Show no visible signs of shrinkage after curing.

· Shelf life when stored under manufacturers specified conditions:
· Caulk type cartridges: minimum 9 months
· Five gallon containers: minimum 12 months
· Designed for application when the pavement surface temperature is between 40 and 100 degrees Fahrenheit (4o and 38o C).
· Uncured testing requirements:

· Weight/Gallon: ASTM D-1875

· Determination of Non-volatile Content: ASTM D-2834

· Viscosity: ASTM D-1048B

· Tack-free Time: ASTM D-1640

· Cured testing requirements:

· Hardness: ASTM D-2240

· Tensile Strength & Elongation: ASTM D-412A

· Include in the Certificate of Compliance:

· Manufacturer’s confirmation of the uncured and cured physical properties stated above.

· Material Safety Data Sheet (MSDS) stating sealant may be applied without a respirator in an open air environment.

· Designed to allow clean-up without the use of solvent that is harmful to the workers and the environment.

3. Miscellaneous:

(a) Liquidtight Flexible Nonmetallic Conduit

· UL listed for direct burial

· UL 1660

· Smooth polyvinyl chloride inner surface

(b) Water Resistant Pressure Type Wire Connector

· Ul listed for direct burial and wet locations

· UL 486D

11.11.03 ‑ Construction methods:

2. Loop Detector Sawcut

· Loop size, number of turns, and location is shown on the intersection plan.

· Do not cut through a patched trench, damaged or poor quality pavement without the approval of the Engineer. 

· Wet-cut pavement with a power saw using a diamond blade ⅜ inch (9.5mm) wide. Dry-cut is not allowed.
· Ensure slot depth is between 1 ¾ inch to 2.0 inch (45mm to 50mm).

· Overlap corners to ensure full depth of cut.

· To prevent wire kinking and insulation damage, chamfer inside of corners that are ≤ 120 degrees.

· Clean all cutting residue and moisture from slot with oil-free compressed air. Ensure slot is dry before inserting wire and sealing sawcut.

· Cut home-run, from loop to curb or edge-of-road, as shown on the typical installation sheet.

· To prevent cross-talk and minimize electrical interference, twist home-run wires, from edge of road to handhole, with at least 5 turns per foot (16 turns per meter). Tape together twisted home-run wires at 2 foot (0.6 meter) ± intervals.

· In new or resurfaced pavement, install loops in the wearing course. If the wearing course is not scheduled for immediate placement (within 24 hours) after the base course, provide temporary detection when directed by the Engineer. Temporary detection may be sawcut loops, preformed loops, microwave sensor, video, or other method approved by the Engineer. 
· Splice(s) not allowed anywhere in loop wire either in loop or in home-run.

· Ensure wires are held in place at bottom of slot by inserting at 2 foot (0.6 m) intervals, 1 inch sections of foam backer rod or wedges formed from 1 inch (25mm) sections of the polyethylene tubing. Loop detectors with wires that have floated to the top of the sealant will not be accepted.

· To create a uniform magnetic field in the detection zone, wind adjacent loops in opposite directions.

· Use polyester compound as the sealant unless another type is allowed by the Engineer. 

· Mix hardening agent into polyester resin with a power mixer or in an application machine designed for this type of sealant in accordance with the manufacturer’s instructions.

· Apply the loop sealant in accordance with the manufacturer’s instructions and the typical installation sheet. Do not apply sealant when pavement temperature is outside the manufacturers recommended application range.

· Solder splice the loop wires to the lead-in cable and install water resistant connector as shown on the typical installation sheet.

· Test the loop circuit resistance, inductance, and amplifier power-interruption as shown on the typical installation sheet. Document all test results.

3. Damaged, Patched, or Excessively Worn Pavement

· Where the existing pavement is damaged, patched or excessively worn and is found to be not suitable for reliable loop detection, notify the Engineer.

· When directed by the Engineer, remove and replace an area of pavement to allow the proper installation of the loop.

· Remove a minimum of 3 inches (75mm) depth. 

· Comply with the applicable construction methods of Section 2.02 Roadway Excavation, Formation Of Embankment and Disposal of Surplus Material, and Section 4.06 Bituminous Concrete, such as:

· Cut Bituminous Concrete

· Material for Tack Coat

· Bituminous Concrete Class 1

4. Re-surface/Overlay Project

· Prior to disconnecting the existing loop confirm that the amplifier is operating properly and is programmed according to plan. Document loop operation. Report any discrepancies and malfunctions to Engineer. 

· Remove all abandoned sawcut home-run wire from handhole.

· Sawcut new loop according to plan.

· Solder splice new loop wires to the existing lead-in cable and install new water resistant twist connectors as shown on the typical installation sheet. Do not re-use the removed connectors.

· Test the loop circuit resistance and inductance. Document results.

· Ensure the existing loop amplifier has re-tuned to the new loop and is operating according to plan.

11.11.04 – Method of Measurement:


Loop Detector Sawcut is measured by the number of linear feet (meters) of installed, tested, operating, and accepted sawcut only where there is loop wire. Over-cuts at corners that do not contain wire are not measured.

11.11.05 – Basis of Payment:


Loop Detector Sawcut is paid at the contract unit price per linear foot (meter). The price includes sawcut, loop wire, sealant, liquidtight flexible nonmetallic conduit, duct seal, water resistant splice connectors, testing, incidental material, equipment, and labor.
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