[bookmark: _Toc149718477]DIVISION 420 – PAVEMENT PRESERVATION TREATMENTS

THE FOLLOWING IS ADDED:
SECTION 424 – CHIP SEAL

424.01  DESCRIPTION

This section describes the requirements for applying chip seal on a pavement surface.

424.02  MATERIALS
424.02.01  Materials
 
Provide materials as specified:
Polymer Modified Asphalt Emulsion for Chip Seal	902.01.06
Asphalt Rubber Binder	902.07.02
Pre-Coated Chip Seal Aggregates	902.16
High Friction Chip Seal	902.17

424.02.02  Equipment
Provide equipment as specified:
Pneumatic-Tired Compactor	1002.01
HMA Compactor	1003.05
Bituminous Material Distributor	1003.07
Mechanical Sweeper	1008.03
High Viscosity Bituminous Material Distributor	1012.06
Aggregate Chip Spreader	1012.07

Provide shovels and other equipment necessary to perform the work. Provide cleaning equipment such as power brooms, air compressors, water flushing equipment, and hand brooms adequate for surface preparation. Provide an air compressor that filters oil and moisture from the air and delivers air at a minimum of 180 cubic feet per minute.


424.03 CONSTRUCTION
424.03.01 Asphalt Rubber Chip Seal

A. Asphalt Rubber Chip Seal Application Plan. At least 20 days before constructing the chip seal course, submit a detailed plan of operation to the RE for approval that includes the following: 
1. Chip seal product components, manufacturer for each component, MSDS, handling and installation guidelines, weather limitations and Material Quality Control plan. The test results of the aggregate and binder from an independent testing laboratory.
2. Submit the names and experience of the chip seal operations supervising representative and crew to the RE.  Ensure that experience includes a minimum of five successful chip seal projects, with references, on which chip seal operations were successfully completed. Include each project owner and contact information.
3. Number, type, model of equipment and material control/metering devices along with the current calibration documentation.
4. Sequence and procedures for maintaining continuous operation as specified.
5. Quality Control Plan with sampling and testing frequency/type for each material and construction operation.
6. Method of locating, protecting and maintaining manholes, inlets, other utilities and RPM’s.
7. Schedule, hours of operation, and production rates for the project
8. Storage locations for aggregate and binder resin components.
9. Method of constructing joints and transitions.
10. Lighting plan for nighttime operations as specified in 108.06.
Do not begin chip seal installation until the RE approves this plan. Submit an adjusted chip seal plan before adjusting the chip seal operation.
B. Weather Limitations. Do not place chip if the surface temperature of the underlying pavement is below 60 °F or if the National Weather Service is forecasting temperatures below 60 °F during installation or within 3 hours after installation.

Immediately prior to placement, ensure the surface is completely dry. Do not place chip seal if the existing surface is wet or shows any signs of moisture presence in the surface. Do not place chip seal if it is precipitating or if precipitation is imminent. If within the 3 hours of chip seal, the National Weather Service locally forecasts a 40 percent chance, or greater, of precipitation during the scheduled placement, then postpone the placement of chip seal.    The Contractor may resume chip seal operations when the chance of precipitation is less than 40 percent, and the surface is dry.
C. Test Strip.  Construct a test strip on the project of at least 100 feet length. Ensure that the supervising representative is at the work site during chip seal test strip operations. Do not begin the work until the RE approves the chip seal operations supervising representative. For installation quantities less than 300 square yards on a single project, the test strip is the first day of chip seal installation.  Ensure the test strip is performed during weather and sunlight conditions that are representative of project production placement.  While constructing the test strip, record the following information and submit to the RE:
1. Weather Conditions.  Document the wind speed, amount of direct sunlight and humidity at the time of placement. Measure the surface temperature of the existing pavement and the ambient temperature at the beginning and end of each day’s operation.
2. Binder.  Measure to verify the proper application rate and coverage of binder for compliance. Provide quality control test results of the quantity of the binder to ensure compliance with the specified application rate.
3. Aggregate.  Measure to verify the proper application rate of the aggregate for compliance. Provide quality control test results of the aggregate quantity from the chip spreader equipment to ensure calibration.
4. Time of Operation.  Record the initial start time for binder application, and then subsequent start and stop times of aggregate application, rolling, sweeping and when the treatment is ready for the allowance of traffic.
5. Performance Under Traffic.  Verify that the chip seal shows no visual signs of distress when exposed to traffic after curing. The RE will visually assess the chip seal and note any deficiencies.
6. Clean Up.  Clean up excess stone by power broom or hand sweeping as required to the satisfaction of the RE.
Submit test strip results to the RE.  The RE will analyze the test strip results and visually inspect the test strip for approval. Upon completion of the test strip, RE approval, and written permission, the Contractor may continue chip seal operations. Do not proceed with production placement until receiving written permission from the RE.
If the test strip has excess buildup of material, uncovered areas, or rough areas on the pavement surface, then the RE will reject the test strip. Visual inspection by the RE is considered sufficient grounds for such rejection. If the RE rejects the test strip, submit a corrective action plan for the test strip to the RE for approval. 
Upon RE approval, implement corrective action plan and construct a second test strip.  If the second test strip does not meet requirements, suspend operations until written approval to proceed is received.
Before adjusting the approved operations, notify the RE in writing.  The RE may require a new test strip to verify and approve the performance of the adjusted operations.

D. Surface Preparation.   Ensure repairs are completed prior to beginning chip seal installation. Seal cracks greater than 1/4 inch and less than 1-1/2 inch in width with approved crack sealant. If required by plan, remove traffic stripes and thermoplastic traffic markings according to 610.03.08.  Ensure that manholes, inlets, utilities, curbs, RPM’s, structures, rumble strips, traffic striping and traffic markings to remain are protected by methods approved by the RE. Immediately prior to application of the chip seal binder, clean the surface of the pavement to remove dust, debris, oil, and other materials that may prevent bonding. Ensure that the surface is clean and dry. Do not proceed with placement until the RE approves the prepared surface.

E. Application of Asphalt Rubber Binder. Prior to applying asphalt rubber binder, ensure that the material is within the application temperature range, the distributor is set-up and functioning as designed, and that the distribution bar on the distributor is fully circulating and all spray bar nozzles are functioning as designed. Promptly repair or remove any distributor that produces a streaked or irregular distribution of the material.

Apply the asphalt rubber binder by means of the approved bituminous material distributor in a manner to achieve a uniform and continuous spread over the asphalt surface. Apply the asphalt rubber binder between 340 °F and 400 °F at the rate of 0.50 to 0.65 gallons per square yard.

Ensure that the distributor is moving forward at proper application speed at the time the spray bar is opened. Immediately halt the operation if a nozzle becomes clogged or is not spraying full coverage at the specified rate. Repair deficiencies prior to spreading the aggregate. Ensure that the width of the spread is no greater than the width of the aggregate spreader except where additional passes are required. Where adjacent passes are required, spread the binder 4 to 6 inches beyond the aggregate spread at fifty percent application rate. Do not allow the asphalt rubber binder to setup, harden, or otherwise impair the aggregate retention before the aggregate has been properly applied and rolled. 

F. Application of Pre-Coated Chip Seal Aggregates.  Apply the hot pre-coated chip seal aggregate, immediately following the mixing of the asphalt binder and chip seal aggregates, and immediately after the application of the asphalt rubber binder using the approved aggregate spreader at the rate of 30 to 40 pounds per square yard.  Spread the pre-coated aggregates in such a manner that the tires of the trucks and aggregate spreader never contact the newly applied bituminous material. Cover deficient areas with additional material.

G. Rolling. Roll chip seal with a minimum of three pneumatic tire rollers immediately after the application of pre-coated aggregate chips. Do not operate the water systems on the rollers. Work rollers in tandem and complete a minimum of three passes with a sufficient overlap. Complete rolling in a sufficient amount of time to ensure full embedment of chip seal aggregate into the bituminous material.  Should the rolling operation be delayed, halt the operation so the proper sequencing and timing can be achieved. 

H. Sweeping. Sweep excess aggregate from the roadway and adjacent areas after the chip seal has cured sufficiently so that it is not damaged, and prior to opening to traffic. Excess aggregate that is clean may be stockpiled and re-used in subsequent locations at the discretion of the RE. Perform additional sweeping as required to remove excess aggregate up to 30 days after installation and as directed by the RE.

I. [bookmark: s4210303H][bookmark: s4210303I]Opening to Traffic. Ensure material is sufficiently cured, swept and is not able to be displaced by construction equipment traffic. Remove loose material from the traveled way, shoulder, ramps, and auxiliary lanes before opening to traffic.

J. Applying Striping and Traffic Markings.  Allow material to cure for at least 2 weeks before applying epoxy traffic striping and traffic markings. Use latex traffic striping and markings as directed by the RE until the material has cured.

K. Surface Quality Requirements.   Ensure that there is no excess buildup of material, uncovered areas, or rough areas on the pavement surface including the longitudinal and transverse joints. The RE will visually inspect the work for approval. If the chip seal does not have sufficient aggregate cover, is delaminated, or has excess aggregate or bituminous material, the RE will reject the area. The RE may reject areas of the work that are unsatisfactory based on visual inspection. Correct areas of the work that the RE rejects. Visual inspection by the RE is considered sufficient grounds for such rejection.

424.03.02 Polymer Modified Asphalt Emulsion Chip Seal

A. Polymer Modified Asphalt Emulsion Chip Seal Application Plan. At least 20 days before constructing the chip seal, submit a detailed plan of operation to the RE for approval as specified in 424.03.01.A. 

B. Weather Limitations. Place chip seal in weather as specified in 424.03.01.B.

C. Test Strip.  Perform a test strip as specified in 424.03.01.C.

D. Surface Preparation.  Prepare the existing pavement surface as specified in 424.03.01.D.

E. Application of Polymer Modified Asphalt Emulsion. Apply the polymer modified asphalt emulsion as specified in 424.03.01.E except that the application temperature is between 140 °F and 175 °F and the rate of application is between 0.40 to 0.60 gallons per square yard.

F. Application of Pre-Coated Chip Seal Aggregates. Apply the pre-coated aggregate, immediately following the application of the polymer modified asphalt emulsion, using the approved aggregate spreader at the rate of 20 to 30 pounds per square yard.  Spread the pre-coated aggregates in such a manner that the tires of the trucks and aggregate spreader never contact the newly applied polymer modified emulsion material. Cover deficient areas with additional material.

G. Rolling. Perform rolling as specified in 424.03.01.G. In addition, perform finish rolling, immediately after pneumatic-tired rollers, with an 8-10 ton steel wheel roller operating in static mode to smooth and reorient the chip seal aggregate.

H. Sweeping. After the chip seal has cured, sweep excess aggregate from the roadway and adjacent areas. Excess aggregate that is clean may be stockpiled and re-used in subsequent locations at the discretion of the RE.

I. Fog Seal. After sweeping, apply Fog Seal Surface Treatment in accordance with Section 422.03.01.

J. Opening to Traffic. Ensure fog seal has had sufficient time to cure and material is not able to be removed by construction equipment traffic. Open to traffic as specified in 424.03.01.I.

K. Applying Striping and Traffic Markings. Apply traffic striping and traffic marking as specified in 424.03.01.J.

L. Surface Quality Requirements.   Surface quality requirements will be evaluated as specified in 424.03.01.K.

424.03.03 High Friction Chip Seal (HFCS)

A. High Friction Chip Seal Application Plan. At least 20 days before constructing the chip seal, submit a detailed plan of operation to the RE for approval as specified in 424.03.01.A. 

B. Weather Limitations. Place chip seal in weather as specified in 424.03.01.B.

C. Test Strip.  Construct a test strip on the project of at least 100 feet length. Ensure that the supervising representative is at the work site during chip seal test strip operations. Do not begin the work until the RE approves the chip seal operations supervising representative. For installation quantities less than 300 square yards on a single project, the test strip is the first day of chip seal installation.  Ensure the test strip is performed during weather and sunlight conditions that are representative of project production placement.  While constructing the test strip, record the following information and submit to the RE:
1. Weather Conditions.  Document the wind speed, amount of direct sunlight and humidity at the time of placement. Measure the surface temperature of the existing pavement and the ambient temperature at the beginning and end of each day’s operation.
2. Binder.  Measure to verify the proper application rate and coverage of binder for compliance. Provide quality control test results of the quantity of the binder to ensure compliance with the specified application rate.
3. Aggregate.  Measure to verify the proper application rate of the aggregate for compliance. Provide quality control test results of the aggregate quantity from the chip spreader equipment to ensure calibration.
4. Time of Operation.  Record the initial start time for binder application, and then subsequent start and stop times of aggregate application, rolling, sweeping and when the treatment is ready for the allowance of traffic.
5. Clean Up.  Clean up excess stone by power broom or hand sweeping as required to the satisfaction of the RE.
6. Performance Under Traffic.  Verify that the chip seal shows no visual signs of distress when exposed to traffic after curing. The RE will visually assess the chip seal and note any deficiencies.
7. HFCS Quality Control Verification.  Verify the HFCS construction quality by measuring texture depth and HFCS cured binder thickness according to the HFCS manufacturer’s requirements and this specification. Measure the following parameters in the presence of the RE:
a. Mean Texture Depth Verification.  The RE will select and mark 2 random locations for testing mean texture depth. In the presence of the RE, measure the mean texture depth of the HFCS according to ASTM E 965. Ensure that the mean texture depth of the HFCS is at least 1.0 mm minimum. Provide the results to the RE.
b. HFCS Thickness Verification.  Take pavement core samples of the HFCS in each of the locations where the mean texture depth tests were performed. Measure and record the thickness of the HFCS according to NJDOT D-1. Ensure that the HFCS thickness is between 120 mils minimum and 200 mils maximum. Provide the results and core samples to the RE.
Submit test strip results to the RE.  The RE will analyze the test strip results and visually inspect the test strip for approval. Upon completion of the test strip, RE approval, and written permission, the Contractor may continue chip seal operations. Do not proceed with production placement until receiving written permission from the RE.
If the test strip has excess buildup of material, uncovered areas, or rough areas on the pavement surface, then the RE will reject the test strip. Visual inspection by the RE is considered sufficient grounds for such rejection. If the RE rejects the test strip, submit a corrective action plan for the test strip to the RE for approval. 
Upon RE approval, implement corrective action plan and construct a second test strip.  If the second test strip does not meet requirements, suspend operations until written approval to proceed is received.
Before adjusting the approved operations, notify the RE in writing.  The RE may require a new test strip to verify and approve the performance of the adjusted operations.

D. Surface Preparation.  Prepare the existing pavement surface as specified in 424.03.01.D.
E. Application of Asphalt Binder. Prior to applying asphalt binder, ensure that the material is within the application temperature range as recommended by the manufacturer, the distributor is set-up and functioning as designed, and that the distribution bar on the distributor is fully circulating and all spray bar nozzles are functioning as designed. Promptly repair or remove any distributor that is not functioning properly, produces a streaked or irregular distribution of the material.

Apply the asphalt binder material by means of the approved bituminous material distributor in a manner to achieve a uniform and continuous spread over the pavement surface. Apply the asphalt binder at the manufacturer’s recommended temperature at the rate determined during the test strip between 0.30 to 0.38 gallons per square yard.

Ensure that the distributor is moving forward at the proper application speed when applying asphalt binder. 
Operate the distributor at an appropriate forward speed to maintain a distance of 50 to 100 feet in front of the aggregate chip spreader. Immediately halt the operation if a nozzle becomes clogged or is not spraying full coverage at the specified rate. Repair deficiencies prior to spreading the aggregate. Ensure that the width of the spread is no greater than the width of the aggregate spreader except where additional passes are required. Where adjacent passes are required, spread the binder 4 to 6 inches beyond the aggregate spread at fifty percent application rate. Do not allow the asphalt binder to setup, harden, or otherwise impair the aggregate retention before the aggregate has been properly applied and rolled.

F. Application of High Friction Chip Seal Aggregates. Apply the high friction aggregate, immediately following the application of the asphalt binder, using the approved aggregate spreader at the rate of 14 to 18 pounds per square yard.  Operate the aggregate chip spreader at an appropriate forward speed to maintain a distance of 50 to 100 feet behind the bituminous distributor. Spread the aggregates in such a manner that the tires of the trucks and aggregate spreader never contact the asphalt binder. Cover deficient areas with additional material. Perform quality control testing as outlined in the Quality Control Plan to ensure the HFCS quality is consistent with the approved test strip.

Provide a summary of material quantities to the RE at the end of each work shift. If requested by the RE, provide texture depth and binder thickness verification quality control results according to ASTM E 965 and NJDOT D-1, respectively.

G. Rolling. Perform rolling immediately after aggregate is applied as specified in 424.03.01.G if required to properly embed the aggregate into the asphalt binder. Do not roll or over roll the aggregate if the asphalt binder bleeds through to the surface. If bleeding occurs, immediately cease operations and provide a corrective action plan to the RE. Do not resume operations until the RE approves the plan.

H. Sweeping. After the chip seal has cured, sweep excess aggregate from the roadway and adjacent areas. Excess aggregate that is clean may be stockpiled and re-used in subsequent locations at the discretion of the RE. If the RE rejects reuse of excess aggregate, then dispose or reuse sweepings as specified in 202.03.07.A.

I. Opening to Traffic. Ensure material is sufficiently cured, swept and is not able to be displaced by construction equipment traffic. Remove loose material from the traveled way, shoulder, ramps, and auxiliary lanes before opening to traffic.

J. Applying Striping and Traffic Markings. Apply traffic striping and traffic marking as specified in 424.03.01.J.

K. Surface Quality and Skid Resistance Requirements.   The Department will evaluate the surface quality as specified in 424.03.01.K and Skid Resistance according to ASTM E 274 with the ribbed tire. The minimum skid number (SN) required is an average of at least 65 and no single skid number less than 60. If the average skid resistance is less than 65 or any single skid number is less than 60, submit a plan for corrective action to the Department. If the corrective action plan is approved and the work is corrected, the Department will retest and evaluate the corrected area that is subject to the same requirements as the initial work. If the Contractor’s plan for corrective action is not approved, the Department may require removal and replacement.  The replacement work is subject to the same requirements as the initial work.

L. Maintenance Bond.  Upon completion of HFCS and opening to traffic, provide a maintenance bond equal to 100% of the contract value of the HFCS, including permits, maintenance and protection of traffic, and all other work items incidental to the HFCS work, such as traffic stripes, traffic markings or others.  Ensure the bond is in effect for three years from the completion of the HFCS. Ensure the bond is properly executed by a surety company satisfactory to the Department and is payable to the State of NJ. Upon the final acceptance of the project, the contractual obligations of the Contractor are satisfied as long as the HFCS continues to meet or exceed the requirements in 424.03.03.L.2. At the end of the three-year maintenance bond period, the Contractor will be released from further work and responsibility, provided previously requested HFCS repair work has been satisfactorily completed and approved by the Department. Ensure maintenance work is accomplished as specified in the following:

1. Maintenance Bond Work.  Review the HFCS Evaluation report and provide a remediation plan to the Department describing the repair work, including a revised Quality Control Plan to ensure performance. All repair work must meet the same requirements as the initial work. Obtain required permits and approvals from the Department prior to proceeding with any bond work or monitoring.
a. Scheduled Bond Work. During the bond period, perform bond work at no cost to the Department at locations and in quantities based on the results of HFCS evaluation report. Perform repair work according to the approved remediation plan. During the bond period, the Contractor may monitor the warranted HFCS using non-destructive procedures. The Contractor, without prior approval of the Department, may not perform coring, milling or other destructive procedures on the HFCS. The Contractor will not be responsible for damages to the pavement due to coring, milling or other destructive procedures conducted by the Department. The Contractor will have the first option to perform the repair work.
b. Emergency Bond Work.  If, in the opinion of the Department, the HFCS exhibits distress that requires immediate repair for safety of the traveling public, then the Department will notify the Contractor to perform emergency repair work. If the contractor does not perform the repair work within 48 hours, then the Department will perform the work or have the work performed by others. The Contractor is responsible to pay for costs incurred by the Department for emergency repair work performed on the HFCS by the Department and by others. Repair work performed by others will not alter the requirements, responsibilities, or obligations of the maintenance bond.

2. HFCS Evaluation Report.  Each year after HFCS completion and at the end of the maintenance bond period, the Department will perform a HFCS Distress Survey, Skid Resistance Survey, and if required, request a repair plan.  The Department will visually survey the HFCS for distress as specified herein and evaluate skid resistance as specified in 424.03.03.K. The Department will use the following  distress and skid resistance threshold values defined herein throughout the bond period:
a. HFCS Distress Survey. The Department will survey the HFCS to measure, locate, and report areas of raveling and delamination.  Raveling is the wearing away or dislodging of the HFCS aggregates. Delamination is the loss of HFCS aggregate and/or HFCS binder that has debonded from the underlying pavement substrate. The Department will measure raveled and delaminated HFCS in rectangular areas oriented parallel and perpendicular to the traffic striping. The Department will measure the length of raveled and delaminated areas parallel to the roadway traffic striping from the outermost points of the distressed area(s). The Department will measure the width of raveled and delaminated areas perpendicular to the traffic striping from the outermost points of the distressed area(s). The threshold values of raveling and delamination which will require repair are 2 square feet for a single location and 4 square feet for multiple locations, respectively.
b. Skid Resistance Survey.  The Department will perform a skid resistance survey as specified in 424.03.03.K. If measured skid resistance of the HFCS is below threshold values, then the Department will require repair. The threshold values of skid resistance that will require repair action are an average skid number of less than 65 and any single skid number less than 60.

Upon completion of each HFCS evaluation, the Department will issue a written report to the contractor detailing deficient sections of HFCS that fail to meet the requirements and indicate if and where HFCS repair is required.
Within 30 days of receipt of the HFCS evaluation report, submit to the Department for approval a repair plan and work schedule to address deficient sections of HFCS. Once the repair plan and work schedule is approved, ensure repair work is performed within 30 calendar days of approval.
If, anytime during the bond period, 30% or more of the project requires, or has received repairs, the Department may require the entire HFCS to be removed and replaced. The conflict resolution team will make a final recommendation.
If repair work or elective/preventive action work performed by the Contractor necessitates a corrective action to the pavement markings, adjacent lanes or roadway shoulders, such corrective action to the pavement markings, adjacent lanes, and shoulders will be the responsibility of the Contractor.
Bond requirements for remediation work will be limited to the life of the original contract bond.
If the allowable distress quantity is exceeded and the Contractor does not agree with the HFCS evaluation report or the Department does not agree with the proposed repair plan, the conflict resolution team will provide a recommendation within 30 calendar days.
The Contractor will not be held responsible for distresses that are caused by failures of the underlying pavement below the HFCS. The Contractor is responsible for materials durability and workmanship of the HFCS during the maintenance bond period.

3. Conflict Resolution Team.  The scope of work for the conflict resolution team includes issues concerning the bonded HFCS relative to the quality control plan, material selection, HFCS evaluations, distress thresholds, repair plans, and repairs. The team will consist of two Contractor representatives, two Department representatives, and a fifth person mutually agreed upon by both the Department and the Contractor. Costs for the fifth person will be equally shared between the Department and the Contractor. The team members will be identified in writing when needed and will be knowledgeable in the terms and conditions of this bond and the methods used in the measurement and calculation of HFCS distress repair areas. The team will render a final recommendation by a majority vote. Each member has an equal vote.

4. Elective/Preventive Action.  The Contractor may perform elective or preventive action with prior approval from the Department.

5. Department Maintenance.  The Department will perform routine maintenance operations during the bond period such as plowing, applying de-icing chemicals, repairs to safety appurtenances, pavement markings, mowing, and sign maintenance. The Department may perform minor pavement repairs such as pothole repair due to underlying pavement failure and crack sealing. 

6. Final Bond Acceptance.  The Department will review the project in the field for any distress not addressed in the indicators and recommend a Final Bond Acceptance. The Department will issue the Contractor a Final Bond Acceptance letter.

424.04  measurement and payment
The Department will measure and make payment for the Items as follows:

Item	Pay Unit	
ASPHALT RUBBER CHIP SEAL 	SQUARE YARD
POLYMER MODIFIED ASPHALT EMULSION CHIP SEAL	SQUARE YARD
HIGH FRICTION CHIP SEAL 	SQUARE YARD
HIGH FRICTION CHIP SEAL MAINTENANCE BOND	LUMP SUM

The Department will make payment for REMOVAL OF TRAFFIC STRIPES, REMOVAL OF TRAFFIC MARKINGS, TRAFFIC STRIPES, and TRAFFIC MARKINGS as specified in 610.04, except the Department will not make payment for REMOVAL OF TRAFFIC STRIPES and REMOVAL OF TRAFFIC MARKINGS associated with Maintenance Bond work.

The Department will make payment for FOG SEAL SURFACE TREATMENT as specified in 422.04.

The Department will not make pay adjustment for any corrective work performed as required by the Maintenance Bond specified in 424.03.03.L.



SECTION 902 – ASPHALT

THE FOLLOWING IS ADDED:

902.01.06 Polymer Modified Asphalt Emulsion for Chip Seal
Use a homogeneous cationic emulsified asphalt modified using styrene-butadiene or styrene-butadiene-styrene conforming to the requirements for CRS-2PM as specified in AASHTO M 316 and conforming to the requirements as specified in Table 902.01.06-1:

	Table 902.01.06-1 Polymer Modified Emulsion for Chip Seal Requirements

	Test on Emulsion
	Test Method
	Minimum
	Maximum

	Elastic Recovery on Residue @10 °C, %  
	AASHTO T 301
	50
	

	Total Residue by Distillation, %
	AASHTO T 591
	70
	

	Penetration, depth in mm
	ASTM D5
	60
	110

	Sieve Test, % mass (850 mm)
	AASHTO T 59
	
	0.1

	Demulsibility, %
Demulsibility, %
	AASHTO T 592
	40
	

	Softening Point, Ring & Ball, °C
	ASTM D36
	57
	

	Ductility, 25 °C, 5 cm/min, cm
	ASTM D113
	100
	

	Ductility, 4 °C, 5 cm/min, cm
	ASTM D113
	45
	



1	AASHTO T 59 modified to maintain a temperature of 177 ± 5 °C for 15 minutes. Use an ASTM 16C thermometer to monitor the temperature of the emulsion during distillation.

2	For demulsibilty testing, use 35 mL of 0.8 percent dioctyl sodium sulfosuccinate solution.

 The test requirements in Table 902.01.06-1 govern over the requirements of AASHTO M 316.

902.16  PRE-COATED CHIP SEAL AGGREGATES
902.16.01  Composition of the Mixture
1. Aggregates. Use only manufactured stone sand and crushed stone that conform to 901.05 and conform to the requirements in Table 902.11.01-1 and 902.11.01-2.

	Table 902.16.01-1 Chip Seal Aggregate Requirements

	Aggregate Property
	Test Method
	Requirement

	Los Angeles abrasion value, % loss
	AASHTO T96
	25% maximum

	Flakiness Index
	NJDOT A-7
	20% maximum

	Sand Equivalent,%
	AASHTO T 176
	60% minimum

	Water absorption %
	AASHTO T 85
	2% maximum



	Table 902.16.01-2 Chip Seal Aggregate Gradation

	Sieve Size
	Total % Passing By Mass

	½”
	100.0

	3/8”
	85-100.0

	No. 4
	0-8

	No. 8
	0-4

	No. 200
	0.0-2.0




2.   Asphalt Binder.   Use an asphalt binder as specified in 902.01.01.
902.16.02 Mixing of Asphalt Binder and Chip Seal Aggregates
Pre-heat the aggregate to a temperature between 200 F and 300 F. Pre-coat the aggregate with 0.4% to 0.8% of asphalt binder based on dry weight of aggregate.

902.17  High Friction Chip Seal
Provide high friction chip seal asphalt binder and fine aggregate conforming to the following:
1. [bookmark: _GoBack]Use asphalt binder that has a performance grade of at least PG 88-22FR and meets all the requirements for asphalt binder as specified in the current Federal Aviation Administration (FAA) P-601 specifications for fuel resistant (FR) asphalt binder. Ensure the binder is storage-stable, pre-blended, homogeneous, polymer modified asphalt cement using Styrene-Butadiene (SB), Styrene-Butadiene-Styrene (SBS), or Styrene-Butadiene-Rubber (SBR) formulations and additives that provides fuel resistance as per FAA P-601. At least 10 days prior to production, submit a certificate of analysis (COA) showing the PG continuous grading (AASHTO R 29) for the asphalt binder.

For quality assurance testing of the asphalt binder, the ME may sample the asphalt binder during production and compare the results with the COA submitted prior to start of the work. To analyze the binder the ME will test the binder at the nearest standard PG temperature then compare the results with the COA. If the high (G*/ sin δ) and low (stiffness and m value) temperature passing test results are within 5 percent of the results from the passing temperature on the COA, then the ME will consider the asphalt binder comparable to the binder submitted prior to start of production.

2. HFCS Aggregate.  Use a fine aggregate of manufactured calcined bauxite stone sand that is clean, dry, and free of deleterious material. Ensure the fine aggregate meets the requirements as specified in Table 902.17-1 and Table 902.17-2.

	Table 902.17-1  Requirements for HFCS Aggregate

	Property
	Test Method
	Requirement

	Polish Stone Value
	AASHTO T 279
	38.0 minimum

	Resistance to Degradation1
	AASHTO T 96
	20.0% maximum

	Moisture Content
	AASHTO T 255
	0.2% maximum

	Aluminum Oxide2
	ASTM C 25
	87% minimum

	1. For Resistance to Aggregate Degradation test, use grading “D” in AASHTO T 96.
2. For Aluminum Oxide content use section 15 of ASTM C 25.




	Table 902.17-2  Gradation Requirements for Fine Aggregate used for HFCS

	Sieve Size
	Percent Passing

	No. 4
	100

	No. 6
	95 - 100

	No. 16
	0 - 5



Provide a certification of compliance from the manufacturer as specified in 106.07. Certify that the aggregate is appropriate for the intended use. Include in the submittal the test results and a certification by an independent testing laboratory that the aggregate meets the requirements in Tables 902.17-1 and 902.17-2.

The ME will sample fine aggregate at a frequency of 10 pounds for each 500 tons.

The RE or ME may reject fine aggregate and require disposal of any batch or shipment that is rendered unfit for its intended use due to contamination or unsatisfactory visual inspection. Visual inspection of the material by the RE or ME is considered sufficient grounds for such rejection.


DIVISION 1000 – EQUIPMENT

SECTION 1012 – PAVEMENT PRESERVATION EQUIPMENT

THE FOLLOWING IS ADDED:
1012.06  High Viscosity Bituminous Material Distributor
Provide a high viscosity bituminous material distributor that meets the requirements as specified in 1003.7 and the following:
1. Ensure the distributor is designed to store, heat, mix, circulate, and apply high viscosity bituminous material such as asphalt rubber binder as specified in 902.07.02.
2. Ensure the distributor is equipped with an internal heating device capable of heating the material evenly up to 218C, (425 F). Ensure the distributor is equipped with an internal mixing unit capable of maintaining a proper mixture of asphalt cement, polymer modifiers, additives and granulated rubber. Ensure the distributor is equipped with an adequate pump capacity to maintain a high rate of circulation in the tank and to spray the bituminous material at a viscosity of between 1,500 to 5,000 centipoise. Ensure the distributor is equipped with adequate pressure devices and suitable manifolds to provide constant positive cut-off to prevent dripping from the nozzles.
3. Ensure the distributor has an electronically controlled computerized compensation unit for controlling application rates at various width and speed changes.  Ensure the distributer has electronic controls and a digital read out installed and operated from the inside of the cab of the distributor.

1012.07 Aggregate Chip Spreader
Ensure that the unit is hydrostatically driven and self-propelled, and equipped with a hydraulically controlled variable adjustable head that is capable of spreading stone in widths from 4.5 to 18 feet. Ensure the spreader is mounted on pneumatic tires, and capable of applying the stone on the road surface in a manner that the tires do not contact the road surface until after the stone has been applied. Equip the unit with an electronic radar type sensor used to measure ground speed and will automatically adjust the stone application rate depending on width of application and the speed of chip spreader.  Ensure that the unit is able to apply stone on grades from zero to six percent.  Equip the unit with an integral hopper with a minimum capacity of 5 tons of stone filled by trucks in a manner that ensures that the truck tires never come in contact with asphalt treated road surfaces until the aggregate has been properly applied.  To maintain constant aggregate application, ensure the unit is equipped with a self-locking truck hitch to permit towing of aggregate trucks without stopping the chip spreader and ensure the hitch is capable of maintaining positive engagement over irregular terrain. 

