DIVISION 6

ASPHALT BASES AND

PAVEMENTS

_______________

SECTION 600

PRIME COAT

600-1	DESCRIPTION.

	The work covered by this section consists of treating an existing non-asphalt base course with asphalt material in accordance with these specifications.

	The treating of a non-asphalt base beneath an asphalt plant mixed pavement will not be required unless called for in the project special provisions. (SEE STANDARD SPECIAL PROVISIONS)

	Non-asphalt bases beneath an asphalt surface treatment will be treated with a prime coat.

600-2	MATERIALS.

	All materials shall meet the requirements of Division 10 shown below:

	Materials utilized for prime coat application shall be one of the products from the Department's "Approved Product List for Materials used for Prime Coat Applications" and shall meet the requirement shown below.

Prime Coat Materials	Article 1020-3

	These materials shall meet the manufacturer's specifications as submitted to and accepted by the Department.  This list is on file at the Materials and Tests Unit in Raleigh.

	Where the grade of prime coat material is not established by the special provisions, the Contractor may select from the approved list the grade to be used.

600-3	WEATHER LIMITATIONS.

	Prime shall be applied only when the surface to be treated is sufficiently dry and the atmospheric temperature in the shade away from artificial heat is 40(F. or above for plant mix, and 50(F. or above for asphalt surface treatment.

	Prime coat shall not be applied on a frozen surface or when the weather is foggy or rainy.

600-4	BASE PREPARATION.

	The base shall be cleaned of objectionable dust, dirt, clay, and any other deleterious matter prior to placing the prime coat.

	When directed by the Engineer, the Contractor shall dampen the surface of the base prior to the application of the prime coat.

600-5	APPLICATION EQUIPMENT.

	The pressure distributor shall be designed, equipped, maintained, and operated so that asphalt material at a constant temperature may be applied uniformly on variable widths of surface at predetermined and controlled rates.  Distributor equipment shall include a �tachometer or synchronizer, pressure gauges, accurate volume measuring devices or a calibrated tank, and a mounted thermometer for measuring temperature.

	The distributor shall be equipped with a power driven pump of sufficient capacity to distribute the required quantity of asphalt material at constant flow and uniform pressure.  A full circulation spray bar adjustable laterally and vertically shall be provided and shall be adjustable in length to conform to the required width of application without overlapping.  Nozzles shall be designed and maintained so as to provide equal and uniform application at all times.  A hand spray hose and nozzle shall be provided to cover areas inaccessible to the spray bars.  The distributor shall be equipped with a positive shut-off control for the spray bar and hand hose.

	The volume of the distributor tank shall be calibrated by a commercial laboratory or the manufacturer prior to use.  A calibration chart with an accurate measuring stick or a calibrated measuring stick in increments of not more than 25 gallons shall be carried on the distributor at all times for use by the Engineer.

600-6	APPLICATION RATES AND TEMPERATURES.

	Prime coat shall be uniformly applied at a rate from 0.20 to 0.50 gallons per square yard.  The exact rate for each application will be established by the Engineer prior to application, in accordance with the limits shown in the approved products list referenced in Article 600�2.

	The required rates of asphalt materials will be based on the volume of material measured at the application temperature.  The temperature of the prime coat material shall be in accordance with the manufacturer's recommendations or as approved by the Engineer.

600-7	APPLICATION OF PRIME COAT.

	When the plans require the base course to be constructed with side slopes flatter than 1:1 the prime shall be applied to the full width of the base including the side slopes.

	Prime coat shall be applied only when the base to be treated has been approved by the Engineer.

	A string line shall be placed by the Contractor to provide alignment control for the distributor during prime coat application unless waived by the Engineer.

	Bridge floors, curbs, and handrails of structures and all other appurtenances shall be covered to prevent prime coat from being tracked or splattered on the structures or appurtenances.

	After the prime coat has penetrated sufficiently, and when directed by the Engineer, the Contractor shall roll the primed surface until all loose base material is thoroughly bonded.

600-8	MAINTENANCE AND PROTECTION.

	The prime coat shall be allowed to thoroughly penetrate the base.  The Contractor shall, when so directed by the Engineer, apply blotting sand in accordance with the provisions of Section 818.

	The prime shall be maintained in an acceptable condition until such time as the pavement is placed.  All maintenance and replacement of damaged prime shall be done at no cost to the Department.

�600-9	METHOD OF MEASUREMENT.

	The quantity of prime coat to be paid for will be the number of gallons of prime coat material which has actually been placed on the road.  Each distributor tank of prime coat material delivered for the project will be measured.  Deductions will be made from each measured tank of material for all material placed on the road which exceeds the application rate established by the Engineer by more than 0.03 gallons per square yard.

	The quantity of prime will be determined by measuring the material at the application temperature and free from air bubbles.

600-10	BASIS OF PAYMENT.

	The quantity of prime coat, measured as provided in Article 600�9, will be paid for at the contract unit price per gallon for "Prime Coat".

	Blotting sand will be paid for as provided in Article 818�5 for "Blotting Sand".

	The above prices and payments will be full compensation for all work covered by this section including but not limited to furnishing and applying the prime, furnishing and placing granular material to protect the prime, and maintaining the prime coat.

	Payment will be made under:

Prime Coat 	Gallon

SECTION 605

ASPHALT TACK COAT

605-1	DESCRIPTION.

	The work covered by this section consists of treating an existing asphalt or concrete surface with asphalt material in accordance with these specifications.

	Tack coat shall be applied beneath each layer of asphalt plant mix base or pavement to be placed except where a prime coat or a newly placed asphalt surface treatment mat coat has been applied, unless otherwise directed by the Engineer.

605-2	MATERIALS.

	All materials shall meet the requirements of Division 10 shown below:

Asphalt cement, Grade AC-20 (SEE STANDARD SPECIAL PROVISIONS)	Article 1020-2

Asphalt, Grade RS-1H 	Article 1020-6

Asphalt, Grade CRS-1H 	Article 1020-7

Asphalt, Grade CRS-1 	Article 1020-7

Asphalt, Grade HFMS-1 	Article 1020-6

Asphalt, Grade CRS-2 	Article 1020-7

	The tack coat material shall not be diluted or mixed with water, solvents, or other materials prior to application.

	Unless otherwise specified in the project special provisions, the Contractor may utilize any of the grades of tack coat material specified in this article.

�	When tack coat is required beneath an open-graded asphalt friction course, the asphalt grade to be used on the project and rate of application will be specified in the job mix formula.

605-3	WEATHER LIMITATIONS.

	Tack coat shall be applied only when the surface to be treated is sufficiently dry and when the atmospheric temperature is 35(F. or above in the shade away from artificial heat.

	Tack coat shall not be applied when the weather is foggy or rainy.

605-4	SURFACE PREPARATION.

	The existing asphalt or concrete surface to which tack coat is to be applied shall be cleaned of all dust and foreign material prior to placing the tack coat.

	The Contractor shall remove grass, dirt, and other materials from the edge of the existing pavement prior to the placement of tack coat.

605-5	ACCEPTANCE OF ASPHALT MATERIALS.

	The acceptance of asphalt materials shall be in accordance with the provisions of Article 1020�1.

605-6	APPLICATION EQUIPMENT.

	The Contractor shall provide equipment for heating and applying the asphalt material in accordance with the requirements of Article 600�5.

605-7	APPLICATION RATES AND TEMPERATURES.

	Tack coat shall be uniformly applied at a rate from 0.02 to 0.05 gallons per square yard.  The exact rate for each application will be established by the Engineer.  A different rate of application for different layers or surfaces may be established by the Engineer.

	The required rates of application will be based on the volume of material at the application temperature.  The temperature of the tack coat material at the time of application shall be within the ranges shown in Table 605�1. 

TABLE 605-1

APPLICATION TEMPERATURE FOR TACK COAT

Asphalt Material�Temperature Range��Asphalt Cement, Grade AC-20 (SEE PROJECT SPECIAL PROVISIONS)�375(F.-425(F.��Asphalt, Grade RS-1H�90(F.-150(F.��Asphalt, Grade CRS-1�90(F.-150(F.��Asphalt, Grade CRS-1H�90(F.-150(F.��Asphalt, Grade HFMS-1�90(F.-160(F.��Asphalt, Grade CRS-2�125(F.-185(F.��605-8	APPLICATION OF TACK COAT.

	No more tack coat material shall be applied than can be covered with base, binder, or surface course material during the next day's operation except where public traffic is being maintained.

�	Where public traffic is being maintained, no more tack coat shall be applied than can be covered during the same day's operation.  In addition, the Engineer may limit the application of tack coat in advance of the paving operation depending on traffic conditions, project location, proximity to business or residential areas, or other reasons.  In the event that tack coat material is not covered in the same day's operation, the Engineer may require the application of suitable granular material or other means to provide a safe traffic condition at no additional cost to the Department.

	The tack coat material shall be applied with a distributor spray bar which can be adjusted to uniformly coat the entire surface at the directed rate unless otherwise approved by the Engineer.  A hand hose attachment shall only be used on irregular areas and areas inaccessible to the spray bar.  Application of tack coat material by the use of a hand hose attachment to the irregular and inaccessible areas shall be uniform and complete.

	Tack coat shall be applied only in the presence of and as directed by the Engineer.  No base or surface mixture shall be deposited thereon until the tack coat has sufficiently cured.

	Contact surfaces of headers, curbs, gutters, manholes, vertical faces of old pavements, and all exposed transverse and longitudinal edges of each course shall be painted or sprayed with tack coat before mixture is placed adjacent to such surfaces.

	Bridge floors, curbs, and handrails of structures, and all other appurtenances shall be covered to prevent tack coat from being tracked or splattered on the structures or appurtenances.

605-9	PROTECTION OF TACK COAT.

	After the tack coat has been applied it shall be protected until it has cured for a sufficient length of time to prevent it from being picked up by traffic.

605-10	COMPENSATION.

	There will be no direct payment for the work covered by this section.

	Payment at the contract unit prices for the various items covered by Sections 630, 635, 640, 645, 650, and 654 will be full compensation for all work covered by this section.

SECTION 609

QUALITY MANAGEMENT SYSTEM FOR ASPHALT PAVEMENTS

609-1	DESCRIPTION.

	The work covered by this section consists of the production and construction of all asphalt mixtures and pavements in accordance with a quality management system as described in these specifications.  These specifications shall apply to all materials and work performed under Division 6.  All provisions of Division 6 for the various mix types shall apply, except as modified herein.

�609-2	DESCRIPTION OF RESPONSIBILITIES.

(A)	Quality Control:

	The Contractor shall provide and conduct a quality control program.  A quality control program is defined as all activities, including mix design, process control inspection, sampling and testing, and necessary adjustments in the process that are related to production of a pavement which meets all requirements of the specifications.

(B)		Quality Assurance:

	The Department will conduct a quality assurance program.  A quality assurance program is defined as all activities, including inspection, sampling, and testing that are related to determining that the quality of the completed pavement conforms to specification requirements.

609-3	MIX DESIGN/JOB MIX FORMULA REQUIREMENTS.

	All applicable provisions of Article 610�3 and Article 611�3, except as modified below, shall apply.

	At least 10 days prior to start of asphalt mix production, the Contractor shall submit in writing a mix design and proposed job mix formula (JMF) for each required mix type and combination of aggregates to the Engineer for review and approval.  The mix design shall be performed and documented in accordance with the provisions of Article 610�3 and Article 611�3. The initial JMF shall be established such that the recommended asphalt content will produce voids in total mix (VTM) that are within ( 0.3% of the specification design VTM mid-point unless otherwise approved by the Engineer.  The mix design and proposed job mix formula shall be submitted on forms approved by the Department.  The mix design shall be in accordance with the Department's most current policy for mix designs as described in the "Hot Mix Asphalt Quality Management System Manual"  (HMA/QMS Manual).  A copy of this manual can be obtained from the Department's Construction Unit, Pavement Construction Section.

609-4	FIELD VERIFICATION OF MIXTURE AND JOB MIX FORMULA ADJUSTMENTS.

	The Contractor shall conduct field verification of the mix at each plant within seven (7) calendar days prior to beginning production of each new mix design.  In addition anytime more than a forty-five (45) calendar day lapse in production of any mix has occurred and planned daily production is 80 tons or more, mix verification shall be performed.  Prior to beginning production for mix verification, the Contractor shall perform all preliminary inspections, plant calibrations, sampling and testing as indicated in the Contractor's approved Quality Control Plan.  Records of these calibrations and mix verification tests shall be retained by the Contractor and shall be furnished to the Engineer for review and approval prior to beginning production on a project.

	Verification testing shall consist of a minimum of one (1) set of samples tested according to "Required Sampling and Testing" specified in Subarticle 609�5(D).  Normal plant �production shall not begin until all field verification test results have been completed and the mix has been satisfactorily verified by the Engineer as meeting all mix design criteria for the particular mix type being produced.  If the mix has been produced within 45 calendar days, QC test data for the last production of that mix will serve as mix verification.  In this case, the Engineer will also verify these results as being acceptable prior to normal plant production.

	If the Contractor and/or the Engineer determine from results of quality control tests conducted during verification that adjustments to the JMF are necessary to achieve specified mix properties, adjustments to the JMF may be made within tolerances permitted by the specifications for the particular mix type being produced.  An exception to this is that there shall be no reduction of AC content when the average field VMA computes below the minimum specification requirement.

	All JMF adjustments must be pre-approved verbally by the Engineer and documented in writing.

609-5	CONTRACTOR'S QUALITY CONTROL SYSTEM.

(A)	Personnel Requirements:

	The Contractor shall provide at least one certified Asphalt Technician Level I at all times at each plant site used during production of material to the project.  All sampling, testing, data analysis and data posting shall be performed or directly supervised by a certified QMS asphalt technician.  The Contractor shall have a certified Asphalt Technician Level II available to make any necessary process adjustments.  Certification shall be in accordance with the Department's Asphalt Technician Certification Program.  An organizational chart, including names, telephone numbers and current certification numbers, of all those responsible for the quality control program shall be posted in the Contractor's laboratory while asphalt paving work is in progress.

(B)		Field Laboratory Requirements:

	For a contract with less than 5000 total tons of asphalt mix, the Contractor may conduct the quality control testing in a certified off-site laboratory.  All other requirements in these specifications shall still apply.

	For a contract with 5000 or more total tons, the Contractor shall furnish and maintain a Department certified laboratory at the plant site. The laboratory shall be furnished with necessary space (500 square feet minimum recommended, 320 square feet exclusive of toilet facilities required by January 1, 1997), equipment, and supplies for performing Contractor quality control testing.  Convenient telephone and fax machine access for QMS personnel shall be provided by the Contractor at the plant site.

	The laboratory testing equipment shall meet the requirements of the test methods herein identified in Subarticle 609�5(D) - "Required Sampling and Testing."

	Laboratory equipment furnished by the Contractor or his representative shall be properly calibrated and maintained.  The Engineer shall be allowed to inspect measuring and testing devices to confirm both calibration and condition.  If at any time the Engineer determines �that the equipment is not within the limits of dimensions or calibration described in the applicable test method, the Engineer may stop production until corrective action is taken.  The Contractor shall maintain a record of calibration results at the laboratory.

(C)	Quality Control Plan:

	At least 30 days prior to beginning production of a mix, the Contractor shall submit a proposed Quality Control Plan for review and approval by the Engineer.  The Plan shall be plant site specific and indicate in detail how the Contractor proposes to control the equipment, materials, and production methods to ensure the specified product is obtained.  The Plan shall include, but not be limited to, the methods and frequencies of sampling, testing, calibration, and monitoring.  The frequency of these activities may vary with the process and materials.  When test results vary from the design and/or specifications, changes to the process shall be made.  The frequency of the appropriate activities shall be increased until proper conditions have been restored.

	The Contractor may utilize innovative equipment or techniques not addressed by these specifications to produce or monitor the production of the mix, subject to approval by the Engineer. 

	The approved quality control plan shall be on file at the field laboratory prior to production.  The plan shall remain effective until such time that a modified plan may be approved by the Department.

(D)	Required Sampling and Testing:

	The Contractor's Quality Control Plan shall include at a minimum, sampling and testing using the control parameters, test methods, and frequencies outlined in the schedule below.  The Contractor shall obtain randomly selected samples in accordance with the latest edition of the Department's "HMA/QMS Manual".  The Contractor shall log all samples taken on a QC Sample Log provided by the Engineer.

	The split portion of the Contractor's aggregate and mix samples not tested and the Contractor's quality control density core samples shall be retained for 5 calendar days at the plant site by the Contractor.  The QC Marshall specimens shall be retained for 2 calendar days.  Disposal permission may be given by Quality Assurance personnel prior to these maximum storage periods.  All retained samples shall be stored in a dry and protected location.

	The Contractor shall maintain minimum test frequencies as established in the schedule below.  All tests shall be completed within 24 hours of the time the sample was taken.  Should the specified tests not be completed within this 24 hour time frame, production will cease at that point until such time the tests are completed.

	Should the Contractor's testing frequency fail to meet the minimum frequency requirements as specified in the current HMA/QMS manual, all mix without the specified test representation shall be considered unsatisfactory and will be paid for at 50 percent of the contract unit bid prices for mixture and asphalt cement.

�QUALITY CONTROL MINIMUM SAMPLING AND TESTING SCHEDULE

1.	 Blended Aggregate (AASHTO T�11 and T�27)

Drum/Batch Plants -	Belt Samples (obtained from stopped belt or from the belt discharge using a sampling device approved by the Engineer)

							 Hot Bins (optional for batch plant only)

2.	 Asphalt Mixture -  From Truck at Plant (AASHTO T�168)

A.	Asphalt Content, % (Contractor may select either option below)

1.	Extraction (AASHTO T�164) (Control)

2.	Nuclear AC Gauge (Control) & Calculated AC from Max. Sp. Gr.

3.	Batch Plant:	Automatic Ticket Printout (Control) & Calculated AC from Max. Sp. Gr. and/or Nuclear AC Gauge

4.	Drum Plant:	Nuclear AC Gauge (Control) & Automatic Recordation Device

5.	OTHER:	Contractor may request to use other means of checking AC Content subject to approval by the Engineer

B.	Marshall Bulk SG, Stability, Flow (4 specimens) -(ASTM 1559, AASHTO T�245) (not required for ACBC, Type HB)

C.	Maximum Specific Gravity (AASHTO T�209)

1.	Air Voids (calculation)

2.	Voids Mineral Aggregate (VMA) (calculation)

		  The above testing program shall be conducted at the following minimum frequency during normal production until mix uniformity has been established.  Uniformity will be when four (4) consecutive moving average test values for all critical mix control criteria are within the applicable warning limits.  Critical mix control criteria are the No. 8 and No. 200 sieves, AC content, voids in the total mix (VTM), and voids in mineral aggregate (VMA).

			Daily Production - Tons				Number of Samples per day

					80 - 600										1

				   601 - 1500										2

					 1501+						1 per ea. 1500 tons above 1500 tons

   After mix uniformity is established, testing frequency for the above tests may be reduced as shown below.  Any time two consecutive moving average values for any one of the critical mix criteria exceeds the warning limit, or two consecutive single tests exceed the individual test control limits, test frequencies shall revert back to those shown above, until mix uniformity has again been established.

			Daily Production - Tons				Number of Samples per day

					80 - 1000										1

				 1001 - 2500										2

					  2501+					1 per ea. 1500 tons above 2500 tons

�   The above testing frequencies are for planned production in excess of 80 tons per day.  If production is discontinued or interrupted, the tests will be conducted at the planned random locations for the materials that are actually produced that day.  When daily production is less than 80 tons per day on consecutive days, at least one test series shall be performed for each accumulative increment of 300 tons.  All random sample locations, within the above specified increments, will be determined in accordance with the latest edition of the Department's HMA/QMS Manual.

			In addition to the above program, the following tests shall be conducted as indicated:

1.	Aggregate Stockpile Gradations* (AASHTO T�11 and T�27)

	(sampled from the cold feed at beginning of production & weekly thereafter)

2.	Reclaimed Asphaltic Pavement (RAP) Extraction (AASHTO T�164 and T�30)

	(sampled from the cold feed at beginning of production & weekly thereafter.  RAP shall be approved for use in accordance with the Department's RAP Stockpile Management Policy)

3.	Combined Aggregate Moisture Content (AASHTO T�255) (DRUM PLANT ONLY) 

	(sampled from cold feed a minimum of once daily)

4.	Retained Tensile Strength (TSR) - (ASTM D 4867) 

	(sampled from truck at plant at the beginning of production of each new JMF and when a change is made in asphalt cement source or non-strip additive source and yearly thereafter.) (TSR testing not required for mix verification or on contracts with less than 5000 total tons.)

*In lieu of aggregate stockpile gradations, the Contractor may furnish on a weekly basis gradation quality control data conducted by the aggregate producer.

(E)		Documentation (Records):

	The Contractor shall document all observations, records of inspection, samples taken, adjustments to the mix, and test results on a daily basis.  Results of observations and records of inspection shall be noted as they occur in a permanent field record.  Adjustment to mix production and test results shall be recorded on forms provided by the Engineer.

	All such records shall be made available to the Engineer, upon request, at any time during project construction.  All QC records and forms shall be completed and distributed in accordance with the most current edition of the Department's "HMA/QMS Manual".  Upon completion of the project, the control charts and sample logs shall be provided to the Engineer in a neat and orderly manner.  The QC testing forms shall be maintained by the Contractor for 90 calendar days after project completion.

	Falsification of test results, or any other documentation, will result in the revocation of the applicable person's QMS certification and banning of that person from all active and future NCDOT projects.  There will be no pay for all tonnage represented by the falsified test(s) results or documentation.  The Engineer will determine acceptability of the mix in question.  If the mix represented by the falsified results is determined not to be acceptable, it

�shall be removed and replaced with mix that meets these Specifications at no cost to the Department.

F)		Documentation (Control Charts):

	Standardized control charts furnished by the Department shall be maintained by the Contractor at the field laboratory.  All test results obtained by the Contractor shall be recorded on control charts the same day tests are conducted.

	Results of assurance tests performed by the Engineer will be posted on the Contractor's control charts as data becomes available.

	The following data shall be recorded on standardized control charts:

1.		Aggregate Gradation Tests (3/4" (HB only), 1/2" (H only), 

No. 4 (Surface mixes only), No. 8, No. 40, and No. 200 Sieves) 

2.		Asphalt Content, % (Control Method)

3.		Marshall Bulk Specific Gravity

4.		Maximum Specific Gravity, MSG (Rice Procedure)

5.		Percent Air Voids, VTM (laboratory compacted samples)

6.		Voids in Mineral Aggregate, VMA (laboratory compacted samples)

	Both the individual test value and the moving average of the last four (4) data points will be plotted on each chart.  The Contractor's test data will be shown in black and the moving average in red.  The Engineer's assurance data will be plotted in blue.  The warning control limits shall be drawn with a dash green line, the JMF control limits with a dash blue line, and the individual test limits with a dash red line.

(G)	Control Limits:

	The following shall be considered the control limits for mix production.  Control limits for the JMF and warning limits are based on a moving average of the last four (4) data points.  All control limits will be applied to data given on the current JMF except VMA control limits.  The VMA control limits will be based against the minimum specification requirement for that mix type.

Parameter��Control Limits����Warning�JMF�Individual Test��Sieve, % Passing�����         3/4" (HB only)�( 5.0�( 6.0�(10.0��         1/2" (H only)�( 4.0�( 5.0�( 8.0�� No. 4 (Surface mixes only)�( 4.0�( 5.0�( 8.0��*No. 8 (All mixes)�( 4.0�( 5.0�( 6.0��  No. 40 (All mixes)�( 3.0�( 4.0�( 5.0��*No. 200 (All mixes)�( 1.5�( 2.0�( 2.5��*Asphalt Content, %�( 0.3�( 0.4�( 0.7��*Air Voids, % (Marshall)�( 1.0�( 1.3�( 1.8��*VMA, %�- 0.5�- 0.8�- 1.0��* Asterisk denotes critical mix control criteria.

�	If the Contractor and/or the Engineer determine from results of quality control tests conducted during normal production that adjustments to the JMF are necessary to achieve specified mix properties, adjustments to the JMF may be made within tolerances permitted by the specifications for the particular mix type being produced.  An exception to this is that there shall be no reduction of AC content when the average field VMA computes below the minimum specification requirement.  All JMF adjustments shall be pre-approved verbally by the Engineer and documented in writing.

(H)	Warning Bands:

	Warning bands are defined as the area between the Warning limits and the JMF limits.

(I)		Corrective Action:

	When an individual test result exceeds the applicable specification design limits, production shall cease immediately.  Normal production shall not resume until a trial batch indicates the mix property in question is within the required individual test control limits.



	When an individual test control limit has been exceeded during normal production, but is within the design limits, the Contractor shall immediately resample and retest.

	If the resample results exceed the individual control limits, but is within the design limits, corrective action shall be initiated by the Contractor immediately.  After corrective action, the Contractor shall immediately resample and retest.  If the second resample results also exceed the individual test control limits, but is within the design limits, the Contractor shall stop production.  Full production shall not resume until a trial batch indicates the mix is within the individual test control limits for the mix property in question.  All corrective actions and tests shall be documented.  Acceptance of all mix failing to meet individual control limits will be determined in accordance with Article 105�3.

	When the moving average values trend either upward or downward toward the warning limits, the Contractor shall consider taking corrective action.  The corrective action, if any, shall be documented.  All individual test results shall be part of the project record and shall be included in the moving average calculations.

	The Contractor shall immediately notify the Engineer whenever moving average values exceed the warning limits.  If two consecutive moving average values for any one of the critical mix control criteria fall outside the warning limits, the Contractor shall cease production and make adjustments.  Normal production and testing shall not be resumed without the approval of the Engineer.  A new moving average shall not be calculated/plotted until the fourth test after the required stop in production.

	Failure to stop production and make adjustments when required as described above shall subject all mix produced from the stop point tonnage to the tonnage point when the moving average is back within the warning limits to be considered unacceptable.  This material shall be removed and replaced with materials which comply with the specifications at the Contractor's expense.

�	If the process adjustment improves the property in question such that the moving average after four additional tests is within the warning limits, the Contractor may continue production with no reduction in payment.  If the adjustment does not improve the properties in question, and the moving average after four additional individual tests stays in the warning bands, the mix shall be considered unsatisfactory.  Reduced payment for unsatisfactory mix will be applied starting from the plant tonnage at the stop point to the tonnage when the moving average is back within the warning limits in accordance with the following table.

�     Payment for Mix Produced in the Warning Bands��

Item�Payment (Percent Bid Price for

Mix and Asphalt Cement)**��Gradation (Critical Sieves)�90��Asphalt Cement Content (Control)�85��Air Voids�70��VMA�90��** The minimum single payment will apply.

The asphalt cement quantity will be based on the JMF asphalt content.

	The above payments shall also apply for mix produced in the warning bands when the Contractor's testing data has been proven incorrect from the tonnage point after which two consecutive moving averages are in the warning bands.  Quality assurance data shall be used in place of the Contractor's data to determine the appropriate pay factor.

	All mix tonnage for which the air voids moving average exceeds the JMF limits shall be considered unacceptable and shall be removed and replaced by the Contractor at the Contractor's expense.  The Engineer will determine the quantity of material to be replaced based on the project testing data and an inspection of the completed pavement.  If the Engineer decides to leave the mix in place because of special circumstances, the mix and asphalt cement, as defined above, will be paid for at 50 percent of the contract unit bid prices.

	For all other critical mix control criteria properties where the moving average exceeds the JMF limits, payment will be at 75 percent of the contract unit bid prices for mixture and asphalt cement provided the mixture is allowed to remain in place by the Engineer.  The quantity of mixture in question will be determined by the Engineer in accordance with the procedures outlined above.  If the air voids moving average exceeds the JMF limits at the same time as one of the other properties exceed the JMF limits, the 50 percent payment as outlined above will apply.

	In addition, if any load or loads of mix which in the opinion of the Engineer are obviously unacceptable, the material will be rejected for use in the work.

609-6	QUALITY ASSURANCE.

	Quality assurance will be accomplished in five ways:

	1)	by conducting assurance testing of split samples obtained by the Contractor at a frequency equal to or greater than 10% of the frequency required of the Contractor; 

	2)	by periodically observing tests performed by the Contractor; 

�	3)	by monitoring required control charts exhibiting test results of control parameters; 

	4)	by directing the Contractor to take additional samples at any time and any location during production (in lieu of the next scheduled random sample) and; 

	5)	by combining any of the above.

	In all cases, the Engineer's quality assurance testing will be independent of the Contractor's tests.  The Department's quality assurance program will be conducted by a certified QMS technician(s).

	The Engineer will conduct assurance tests on split samples taken by the Contractor for quality control testing and/or on independent samples.  These samples may be the regular quality control samples or a sample location selected by the Engineer from any location in the process.  The frequency will be equal to or greater than 10% of that required of the Contractor as stated in Subarticle 609�5(D), - "Required Sampling and Testing".  The Engineer may select any or all split samples for assurance testing.  Results of quality assurance tests will be provided to the Contractor within 2 working days after the sample has been obtained.

	Differences between the Contractor's and the Department's split sample test results will be considered acceptable if within the following limits:

Test Parameter�Acceptable Limits of Precision��Sieves - (% Passing)���3/4" (HB)�                     (8.0��1/2" (H)�                     (6.0��No. 4 (Surface mixes)�                     (5.0��No. 8 (All mixes)�                     (5.0��No. 40 (All mixes)�                     (5.0��No. 200 (All mixes)�                     (2.0��Asphalt Content, %�                     (0.5��Maximum Specific Gravity Mix�                     (0.020��Marshall Bulk Specific Gravity�                     (0.030��TSR�                     (15%��Core Sample Bulk Specific Gravity�                     (0.030��In the event comparison test results are outside the above acceptable limits of precision or the quality assurance test results are outside the individual test control limits, the Engineer will immediately investigate the reason for the difference.  If the potential for a pavement failure is present, the Engineer may suspend production in accordance with Article 108�7 while the investigation is in progress.  The Engineer's investigation may include testing of any remaining split samples, review and observation of the Contractor technician's sampling and testing procedures and equipment, and a comparison of split sample test results on mix currently being produced.  If reasons for the difference cannot be determined, payment for the mix in question will be determined in accordance with Article 105�3.

	The Engineer will periodically witness the sampling and testing being performed by the Contractor.  If the Engineer observes that the sampling and quality control tests are not being �performed in accordance with the applicable test procedures, the Engineer may stop production until corrective action is taken.  The Engineer will promptly notify the Contractor of observed deficiencies, both verbally and in writing.  The Engineer will document all witnessed samples and tests.

	The Engineer may elect to obtain samples for testing independent of the Contractor's quality control process.  These samples will be split for testing by the Engineer and the Contractor.

609-7	ACCEPTANCE.

	The Engineer will base final acceptance of the mix on the results of random testing made on split samples during the assurance process and validation of the Contractor's quality control process as outlined in Subarticle 609�5(I) and Article 609�6.

609-8	CONSTRUCTION REQUIREMENTS.

(A)	MATERIALS

	All materials utilized in the production of hot mix asphalt shall meet the requirements of Division 10 referred to in the various sections of the specifications covering the type of plant mix pavement being constructed.

	Reclaimed Asphalt Material may be used in hot mix asphalt in accordance with the provisions of Section 611 of the specifications, except as modified herein, and the Department's current RAP Stockpile Management Policy.

(B)		EQUIPMENT

	Equipment for production, placement and compaction of the hot mix asphalt shall meet the applicable requirements of Division 6 of the specifications and any special provisions included in the contract, unless otherwise approved in writing by the Engineer.

609-9  FIELD COMPACTION QUALITY MANAGEMENT.

(A)	Contractor Quality Control of Density

	The Contractor shall perform quality control of the compaction process in accordance with applicable provisions of Article 610�11, except as modified herein.  The Contractor may elect to use either cored sample density procedures or nuclear gauge density procedures.  The method and frequency of density quality control shall be provided to the Engineer by the Contractor at the preconstruction conference.

	Nuclear density control shall be in accordance with the Department's most current Nuclear Gauge Operator's Manual.  This manual may be obtained through the Department's M & T Soils Section.  Density shall be determined by the backscatter method of testing using a thin-lift nuclear gauge, with printer, which has been approved by the Department.  The Contractor shall furnish, maintain, and operate the nuclear gauge.  The gauge operator shall have been approved by the Department.  The gauge shall have been calibrated within the previous 12 months by an approved calibration service.  The Contractor shall maintain documentation of such calibration service for a 12 month period.

�	The minimum frequency of sampling and testing by either method shall be on the basis of test sections consisting of not more than 1500 linear feet of laydown width, exclusive of intersections and irregular areas.  If density control is by the core sample method, this test section length may be extended to 3000 linear feet once density uniformity is established and maintained.  Density uniformity will be defined as fifteen (15) consecutive test sections which average at least the minimum density requirement with no more than any two (2) test sections being more than 3.0 percent below the minimum density requirement.  If density problems should occur such that limited production procedures must be followed, the test section length will revert to 1500 linear feet until density uniformity is again established.

	For intersections and irregular areas, the Engineer will waive the density requirements provided reasonable efforts are made to achieve density acceptable to the Engineer.  The primary travel lanes through an intersection and any pavement more than 50 feet beyond the end of the radii are not included in this exclusion, but will be included as a portion of a test section.  Irregular areas are defined as areas that have irregular shapes that make it difficult to compact.  Normal travel lanes, ramps, full width turn lanes, collector lanes and paved shoulders are not considered as irregular areas.  Density requirements for mix used to widen pavements are not included under this provision but are covered by Articles 630�4, 640�4 and 645�4 of the Specifications.

	When cored sample control is being utilized, the testing frequency shall consist of a minimum of one random 6 inch core sample taken from each test section.  When nuclear gauge control is being utilized, the testing frequency shall consist of five random gauge readings (one random reading from each of five equally spaced increments) from each test section.  In addition, not less than three core samples or five nuclear gauge readings shall be taken during any day in which the production of a given mix type is 80 tons or more.

	If core sample control is being utilized and a core sample taken appears not be representative in comparison with other core samples from the same lot, check samples may be taken by the Contractor.  For each core sample that is in questions, there shall be three (3) check samples taken: one (1) adjacent to the initial sample and one (1) ten (10) feet to each side, longitudinally, of the initial sample.  The results of these 3 check samples will be averaged and this average will be used instead of the initial core results in question.  The initial core sample results will not be used if check samples are taken.  Check samples must be taken within 2 calendar days of the date of the initial sample.  Only one (1) set of check samples per sample location will be allowed.  If full depth cores are necessary at these check sample locations, separation of the layer to be tested will be the responsibility of the Contractor.  All check samples shall be taken in the presence of a representative of the Engineer.  In addition, a QA comparison core sample(s) may be taken adjacent to one or more of these check samples.

	The Contractor shall maintain minimum test frequencies as established above.  Should the Contractor's density testing frequency fail to meet the minimum frequency as specified above, all mix without required density test representation shall be considered unsatisfactory and if allowed to remain in place, will be paid for at 50 percent of the contract unit bid price for the mixture and asphalt cement.

�	All QC nuclear density tests shall be conducted the same day that the mix being tested was placed and compacted.  All core samples shall be cored no later than the beginning of the next production day, not to exceed two (2) calendar days.  QC core samples shall be tested and test results submitted to the Engineer within 24 hours of the time the samples were taken.  Should the specified density tests not be completed within the applicable time frame, production will cease at that point until such time the required tests are completed.

	The Contractor's quality control density core samples shall be retained for 5 calendar days at the plant site or until disposal permission is granted by the quality assurance personnel, whichever occurs first.  The Department's comparison quality assurance core samples shall be retained in a sealed container at the plant site until obtained by quality assurance personnel.  All retained density samples shall be stored on a smooth, flat surface in a cold, dry protected location.

(B)		Quality Assurance of Density

	The Department's quality assurance program will consist of testing randomly selected quality control test sections (either core or nuclear) at a frequency of 10% or more of the same sections tested by the Contractor.  

	In addition, the Department will test randomly selected comparison core samples adjacent to the Contractor's quality control core samples at a frequency of 10% or more of the quality control samples.  These quality assurance comparison core samples shall be not more than 8", center-to-center, apart from the comparable quality control core sample.  All quality assurance comparison core samples shall be cored by the Contractor at locations randomly selected by the Engineer.  These samples shall be secured in a DOT furnished sealed container by the Department's roadway technician and transported by the Contractor to the quality control lab for storage and future testing by the Department's quality assurance personnel.

	Results of all density quality assurance tests will be provided to the Contractor within 2 working days after the samples have been obtained by the QA personnel.

	Differences between the Contractor's quality control and the Department's quality assurance test results will be considered acceptable if within the following limits.

Test	�Acceptable Limits of Precision��Retest of QC Sample�      ±0.030 (Specific Gravity)��Comparison QA Sample�      ±0.050 (Specific Gravity)��Nuclear Comparison of QC Test Section

    (Average of 5 Tests in Test Section)�      ±2.0 %   ��	In the event test results are outside the above acceptable limits of precision or the quality assurance test results are below the minimum specification requirements, the Engineer will immediately investigate the reason for the difference.  If the potential for a pavement failure is present, the Engineer may suspend production as stated in Article 108�7 of the Standard Specifications while the investigation is in progress.  The Engineer's investigation may include checking of the Contractor's testing equipment, comparison testing of other retained quality control samples, or additional core sample testing of the roadway pavement in �question.  If additional core samples are necessary to resolve the difference, the Contractor shall core these samples at the direction of the Engineer and these will be tested jointly by the Contractor's quality control and Department's quality assurance personnel.  If the reason for the difference cannot be determined, payment for the mix in question will be determined in accordance with Article 105�3 of the Standard Specifications.  If the reason for the difference is determined to be an error or other discrepancy in the quality control test results, the applicable quality assurance test results will be used to determine compliance with the Specification density requirements.

(C)	Acceptance of Density

	The Department will evaluate the asphalt pavement for density compliance after the asphalt mix has been placed and compacted using the Contractor's quality control test results, the Department's quality assurance test results, and by observation of the Contractor's density quality control process.  Minimum density requirements will be as prescribed for each applicable type mix in Division 6.  Density compliance for nuclear gauge control will be as provided in Subarticle 610-11(C).  Density compliance for core samples will be determined by use of the appropriate Job Mix Formula specific gravity until a moving average of our (4) density control specific gravities is attained.  Once a moving average is established for density control specific gravity, the last moving average in effect at the end of the same day's production will then be used to determine density compliance.

	For the purposes of acceptance, a lot will be considered one (1) day's production.  Should the Contractor fail to achieve density on 20% or more of the quality control nuclear test sections or the average of all quality control nuclear density test sections within a lot fails to meet specification requirements, the lot will be considered failing with respect to density.  If quality control cored samples are used to determine density compliance and 40% or more of the individual quality control core samples or the average of all quality control core samples within a lot fails to meet the specification requirements, the lot will be considered failing with respect to density.  Whenever two consecutive failing lots occur, the Contractor shall proceed on limited production as provided by Subarticle 610-11(C) or (See Standard Special Provisions) Subarticle 610�11(C), except that normal production shall not resume on the third day until quality control core sample results from the second day are known.  Any mix produced and placed prior to the quality control core sample results being known on the third day is subject to no pay.  The Contractor shall remain on limited production until such time as he achieves satisfactory density results as specified by the limited production procedures or has attempted two control strip sections without achieving acceptable density test results, whichever occurs first.  Should the Contractor fail to achieve satisfactory density at this point, production of the asphalt mix shall cease until such time as the cause of the failing density test results can be determined.  Should the Contractor not operate by the limited production procedures as specified above, the two consecutive failing lots and all mix produced thereafter will be considered unacceptable.  This material shall be removed and replaced with material which complies to the Specifications at the Contractor's expense.

��	If the Engineer determines that a failing lot of mix placed on a new base or new asphalt mix layer which is within a travel lane and is 4.0 feet or wider, does not meet the minimum specification requirements but the work is reasonably acceptable, the lot will be accepted with a reduction in payment.  This reduction will apply to mix unit price only.  The following formula will be used to calculate the reduced pay:

				R= 10(D)1.465

	where:		R= the percentage of reduced pay and

				D= the average deficiency in density not to exceed 3.0%

	Acceptance of all failing lots, other than those included in the above paragraph, will be made under the provisions of Article 105�3 of the Standard Specifications.

	When the reduced pay for a failing lot computes to be in excess of 50 percent, the Engineer will determine whether or not the mix is reasonably acceptable.  If it is reasonably acceptable, the mix will be paid for at 50 percent.  If it is determined not acceptable, the mix will be removed and replaced with mix meeting the requirements of this specification at the Contractor’s expense.  

	Any reduction in pay due to failing densities will be in addition to any reduction in pay due to failing plant mix test results on the same mix.

609-10	Method of Measurement.

	Quality Management System (QMS), Asphalt Plant Mix Pavements will be measured for payment by the ton based on the actual number of tons of all asphalt plant mix which has been incorporated into the completed and accepted work as meeting all requirements of this specification.

609-11	Basis of Payment

	Quality Management System (QMS), Asphalt Plant Mix Pavements, measured as provided in Article 609�10, will be paid for at the contract unit price per ton, which price shall be full compensation for all work herein specified including field laboratory, all labor, tools, equipment, sampling, testing, record keeping and incidentals necessary to complete the work.

	Payment will be made under:

QMS, Asphalt Plant Mix Pavements 	Ton

SECTION 610

ASPHALT PLANT MIX

PAVEMENTS - GENERAL

610-1	DESCRIPTION.

	The work covered by this section consists of the production, delivery, placement, and compaction of all types of asphalt plant mixed bases and surface courses.

�	The work shall include one or more courses of asphalt mixture constructed on the prepared surface in accordance with these specifications and any additional requirements of Sections 630, 635, 640, 645, 650, 652, and 654 which may be applicable; and in reasonably close conformity with the lines, grades, thickness, and typical sections shown on the plans or established by the Engineer.

	Where the asphalt plant mix incorporates reclaimed asphalt pavement materials, the plant mix will be considered to be a recycled asphalt plant mix and the provisions of Section 611 will be applicable.

610-2	MATERIALS.

	All materials shall meet the requirements of Division 10 referred to in the various sections of the specifications covering the type of plant mix being constructed.

610-3	COMPOSITION OF MIXTURES (JOB MIX FORMULA).

	The asphalt plant mix shall be composed of a mixture of coarse and fine aggregate, asphalt cement, and mineral filler and other additives when required.  The several aggregate fractions shall be sized, uniformly graded, and combined in such proportions that the resulting mixture meets the grading and physical requirements of a job mix formula issued by the Department.  The percentage of asphalt cement and other additives, if required, will be established by the Engineer.  Materials which will not produce a mixture within the full allowable tolerances required by these specifications will be rejected, unless otherwise approved by the Engineer.

	The Contractor shall have on hand at the asphalt plant an approved job mix formula, issued by the Department, prior to beginning work.  A previously approved master job mix formula which is still valid will fulfill this requirement.  When the proposed combination of materials is not for a currently approved job mix formula, the Contractor shall submit to the Department's Materials and Tests Unit samples of all aggregates proposed for use at least 3 weeks prior to beginning production.  The aggregate samples shall be taken by a Department representative or by the Contractor in the presence of a representative of the Engineer.  The Contractor shall also submit in writing to the Engineer the proposed blend and source of materials.  The Department will then prepare a mix design based on the Contractor's proposed combination of aggregates.  Upon receipt of the mix design, and if in agreement, the Contractor shall then make written request to the Engineer for a master job mix formula based on the mix design.  The Contractor shall make available to the Engineer at the field laboratory a copy of the approved job mix formula prior to beginning work.

	The job mix formula with the allowable tolerances will be established within the design limits specified for the particular type of asphalt mixture to be produced.  The formula for each mixture will establish the blend percentage of each aggregate fraction, a single percentage of combined aggregate passing each required sieve size, a single percentage of �asphalt cement (by weight based on total mixture) to be added to the mixture, the percentage of non-strip additive to be added to the asphalt cement, a single temperature at which the mixture is to be discharged from the plant, and the required field density.

	The job mix formula for each mixture shall be in effect until modified in writing by the Engineer.

	All mixtures furnished for the work shall conform to the job mix formula within the tolerance ranges specified for the particular mix involved as specified herein.

	Should a change in sources of aggregate materials be made, a new mix design and job mix formula will be required before the new mixture is produced.

	When unsatisfactory results or other conditions make it necessary, the Engineer may establish a new job mix formula.

	Mixtures produced simultaneously from different plants shall not be intermingled by hauling to the same paver on the roadway unless the mixtures are being produced from the same material sources and the same job mix formula.

	In lieu of a job mix formula based on a mix design prepared by the Department, the Contractor may submit for review and request a job mix formula based on a mix design prepared by an approved mix design laboratory.  The laboratory shall have been approved by the Engineer prior to submission of the mix design.   The mix design shall be prepared in accordance with AASHTO T245 or ASTM D1559, recommended procedures in the Asphalt Institute publication "Mix Design Methods for Asphalt Concrete" MS�2, Sixth Edition or later) using the Marshall Method of Test, automatic mechanical compaction hammer, and Department policies and procedures.  The mix design summary and supporting data shall be submitted as an assembly on forms and in a format approved by the Department.

	The Contractor shall submit all test data to the Materials and Tests Unit at least 10 days prior to scheduled production of the mix.  The Engineer will establish the percentage of asphalt cement and other additives, if required, to be added to the approved mixture.  The Engineer may request samples of the proposed materials to perform verification tests, if deemed necessary.  If acceptable, the Engineer will issue a job mix formula in accordance with procedures described above.

610-4		WEATHER AND TEMPERATURE LIMITATIONS FOR PRODUCING AND PLACING ASPHALT MIXTURES

	Asphalt mixtures shall not be produced or placed during rainy weather, when the subgrade or base course is frozen, or when the moisture on the surface to be paved would prevent proper bond.  Asphalt material shall not be placed when the air temperature, measured in the shade away from artificial heat at the location of the paving operations, is less than the following temperatures:
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1 1/2" or greater�







35(F.��Asphalt Concrete

Binder Course, or Sand

Asphalt Base Course�



Less than 1 1/2"�



40(F.��Surface Course Materials�1" or greater�40(F.��Surface Course Materials�Less than 1"�50(F.��	In addition, surface course material which is to be the final layer of pavement shall not be placed between December 15 and March 16 if it is 1" or greater in thickness or between November 15 and April 1 if it is less than 1" in thickness, and open-graded asphalt friction course, Type J-1, shall not be placed between October 31 and April 1, unless otherwise approved by the Engineer.

As an exception to the above, when in any day's operations the placement of a layer of asphalt base course material or binder material 1 1/2" or greater in thickness has started, it may continue until the temperature drops to 32°F.

610-5	ASPHALT MIXTURE PRODUCTION.

(A)	General:

	Plants shall be either the batch mixing type, the continuous mixing type, or the drum mixing type, and shall be so designed, equipped, and operated that the weighing, proportioning, and mixing of the materials will result in a uniform and satisfactory asphalt mixture meeting the requirements of these specifications.

	Prior to production of the mix, aggregates shall be stockpiled for a sufficient period of time to facilitate the drainage of free moisture.  The different aggregate sizes shall be kept separated until they have been delivered to the cold feeder.  The separate stockpiles shall be readily accessible for sampling.

	When mineral filler is required in the mix, it shall be fed or weighed-in separately from the other aggregates.

	The  asphalt cement and other additives, when required, shall be introduced into the  mixture at the amount specified by the job mix formula.  No working tolerance will be allowed.  The dried and heated aggregates, and mineral filler, when required, shall be introduced into the mixing unit in amounts and at temperatures such that the mixture produced is within the limits of the job mix formula.  A positive means of controlling mixing �time shall be provided so as to obtain a complete uniform coating and mixing of the aggregate particles and thorough distribution of the asphalt cement throughout the aggregate.

	Plants used for the preparation of asphalt mixtures shall conform to all requirements of Subarticle 610�5(B).  In addition, batch mixing plants shall conform to the requirements of Subarticle 610�5(C), continuous mixing plants shall conform to the requirements of Subarticle 610�5(D), and drum mixing plants shall conform to the requirements of 610�5(E).

	All asphalt plants shall meet the requirements of these specifications and shall have been certified by the Department.  Certification shall be renewed every 3 years or at such shorter period as considered necessary by the Engineer.  Any plant which is relocated, modified, or changes ownership shall be recertified prior to use.

	Any completely automatically controlled asphalt plant which, due to the basic design of the plant, does not meet all the requirements of these specifications for conventional batch mixing, continuous mixing, or drum mixing may be utilized on a project by project basis provided a uniformly consistent mix meeting all mix requirements can be produced and the plant has been approved in writing by the Engineer.

(B)		Requirements For All Plants:

	(1)	Equipment for Preparation of Asphalt Cement:

		Tanks for the supplying of asphalt cement to the plant shall be equipped to uniformly heat and hold the material at the required temperature prior to introduction into the mixer unit.  A circulating system for asphalt materials shall be provided and shall be capable of the proper mixing of additives.  The system shall have adequate pump or pumps to charge the mixing unit and unload asphalt material simultaneously.  Provision shall be made for measuring and sampling plant supply tanks.

		When non-strip additive is to be added at the asphalt plant in lieu of at the terminal, the plant shall be equipped with an in-line blending system.  The system shall be capable of metering the additive within plus or minus 10 percent of the amount specified.  The metering device shall be interlocked with the asphalt cement control equipment in such a manner as to automatically vary the additive feed rate to maintain the required proportions.  The additive shall be injected into the asphalt cement feed line prior to introduction into the aggregate.  The feed line shall be equipped with a blending device to thoroughly mix the additive with the asphalt cement prior to mixing with the aggregate.  The system shall be capable of being calibrated, checked and monitored for accuracy and amount used.

	(2)	Cold Aggregate Feed Equipment:

		Cold bins and a feeder system shall be used to proportion the aggregates and feed them to the dryer.  Separate cold bins shall be used for each size aggregate and each natural sand being used and shall provide a uniform and continuous flow.  Separate dry storage shall be provided when mineral filler is required.  The cold aggregate bins shall be equipped with feeder units having interlocking controls capable of maintaining a �constant ratio between the relative quantities of each size aggregate at varying plant production rates.

		Each cold feeder shall be capable of being easily and accurately calibrated to assure full control of the mix gradation.

	(3)	Dryer:

		The plant shall include a dryer or dryers which continuously agitate the aggregate during the heating and drying process.

	(4)	Control Unit for Asphalt Cement:

		Satisfactory means, either by weighing or metering, shall be provided to introduce the proper amount of asphalt cement in the mix.

	(5)	Thermometric Equipment:

		(a)	  Asphalt Cement Thermometric Equipment:

		 A thermometric device of adequate temperature range shall be fixed in the asphalt cement feed line.

		(b)	  Dryer Thermometric Equipment:

		  The dryer shall be equipped with an automatic burner control device which shall use an approved thermometric instrument, located in the discharge chute, to actuate the automatic controls.

	(6)	Pollution Control Equipment:

		All plants shall be equipped with such pollution control equipment as is necessary to meet all applicable local, State, and Federal pollution requirements.  All plants shall have been registered and certified by applicable environmental protection agencies prior to being certified by the Department.

	(7)	Safety Requirements:

		Adequate safety devices shall be provided at all points where accessibility to plant operations is required.  Accessibility to the top of truck bodies shall be provided by a platform or other suitable device to enable the Engineer to obtain sampling and mixture temperature data.  All gears, pulleys, chains, sprockets, and other dangerous moving parts shall be thoroughly guarded and protected.  Ample and unobstructed space shall be provided on the mixing platform.  A clear and unobstructed passage shall be maintained at all times in and around the truck loading area.  All work areas shall be kept free from asphalt drippings.

	(8)	Production Consistency:

		Any asphalt plant that cannot consistently produce a high quality mix meeting the requirements of these specifications will be considered in non-compliance with these specifications and may have its certification revoked.

�		Upon a malfunction of required automatic equipment on a batch or continuous mixing plant, the plant may continue to operate manually for the following 2 consecutive working days, provided acceptable mixture is being produced.

		When a malfunction of required automatic equipment on a drum mixer plant occurs, manual operation of the plant will not be allowed except that if, in the opinion of the Engineer, an emergency traffic condition exists, the plant may be allowed to operate manually until the unsafe traffic condition is corrected.

(C)	Requirements For Batch Mixing Plants:

	(1)	Plant Scales and/or Weighing Devices:

		Scales shall be accurate to 0.5 percent  at anticipated scale settings that may be required. 

		Scales will be inspected and tested as often as the Engineer may deem necessary to assure their continued accuracy.

		The Contractor shall have on hand not less than 10 50-pound weights for testing the plant scales.

	(2)	Screens:

		Plant screens shall be provided which are capable of adequately screening aggregates to the specified sizes necessary to consistently produce a mixture meeting the requirements of the job mix formula.  Screens shall be capable of removing all oversize materials.

	(3)	Hot Bins:

		The plant shall include hot storage bins of sufficient capacity and number to supply the mixer with uniform material.  Each compartment shall be equipped with adequate and convenient devices to provide for sampling.  Each compartment shall be provided with an overflow pipe of such sizes and at such locations as to prevent any backing up of the material into other bins or interference with the operations of screens.  The gates shall close tightly so that no material is allowed to leak into the weigh hopper.

	(4)	Weigh Box or Hopper:

		The equipment shall include a means for accurately weighing each size of aggregate in a weigh box or hopper suspended on scales and of ample size to hold a full batch without running over.  The gate shall close tightly so that no material is allowed to leak into the mixer while a batch is being weighed.

	(5)	Asphalt Cement Control:

		The equipment used to measure the asphalt cement shall be accurate to plus or minus 0.5 percent by weight of the amount of asphalt cement required.  The flow indicator, whether scale or metering device is used, shall be in full view of the operator.

		The asphalt cement bucket shall be a non-tilting type with a removable top.  The asphalt cement bucket, its discharge valve or valves, and distribution bar shall be �adequately heated.  Heating connections shall be so constructed that they will not interfere with the efficient operation of the asphalt cement scales.  The capacity of the asphalt cement bucket shall be at least 15 percent in excess of the weight of asphalt cement required in any batch.  The plant shall have an adequately heated quick-acting, non-drip, charging valve located near the asphalt cement bucket.

		When a metering device is substituted for an asphalt cement bucket, the flow indicator shall have a capacity of at least 15 percent in excess of the quantity of asphalt cement used in a batch.  The section of asphalt line between the charging valve and distribution bar shall be provided with a valve and outlet for checking the meter.

		All of the asphalt cement required for one batch shall be discharged in not more than 15 seconds after the flow has started.  The size and spacing of the distribution bar openings shall provide a uniform application of asphalt cement the full length of the mixer.

	(6)	Mixer:

		The batch mixer shall be an approved type capable of producing a uniform mixture.  If not enclosed, the mixer box shall be equipped with a dust hood to prevent loss of dust.  The plant shall have a batch mixer with a rated capacity of not less than 3,000 pounds.

		The clearance of blades from all fixed and moving parts shall be such as to insure complete coating of aggregates.

	(7)	Control of Proportioning and Mixing:

		All plants shall have fully automated controls for proportioning and mixing.  The mixer shall be equipped with an accurate interlocking timing device to control the operations of a complete mixing cycle.

		The timing device shall be capable of being set at intervals of 5 seconds or less throughout a total cycle.

		Mixing time will be established by the Engineer and means shall be provided by lock, cover, or other methods to prevent unauthorized changes in mixing time.

(D)	Requirements for Continuous Mixing Plants:

	(1)	General:

		All continuous mixing plants shall have fully automated proportioning and mixing controls and a rated capacity of at least 90 tons per hour.

	(2)	Aggregate Proportioning:

		The plant shall include means for accurately proportioning each size of aggregate to consistently meet the requirements of the job mix formula.

		The plant shall have a feeder capable of being accurately calibrated to uniformly produce the specified mixture.

�	(3)	Screens:

		Plant screens shall be provided which are capable of adequately screening aggregates to the specified sizes necessary to consistently produce a mixture meeting the requirements of the job mix formula.  Screens shall be capable of removing all oversize materials.

	(4)	Hot Bins:

		The plant shall include hot storage bins of sufficient capacity and number to supply the mixer with uniform material.  Each compartment shall be equipped with adequate and convenient devices to provide for sampling.  Each compartment shall be provided with an overflow pipe of such sizes and at such locations as to prevent any backing up of material into other bins or interference with the operations of screens.  The gates shall be adjustable such that the rate of flow can be controlled.

	(5)	Synchronization of Aggregate Feed and Asphalt Cement Feed:

		Satisfactory means shall be provided to afford positive interlocking control between the flow of aggregate from the bins and the flow of asphalt cement from the meter or other proportioning device.  This control shall be accomplished by interlocking mechanical means or by other positive methods satisfactory to the Engineer.

	(6)	Mixer:

		The plant shall include a continuous mixer of an approved type, adequately heated and capable of producing a uniform mixture.  It shall be equipped with a discharge hopper with dump gates which will permit rapid and complete discharge of the mixture.  The paddles shall be adjustable for angular position on the shafts and reversible to retard the flow of the mix.  The mixer shall have a manufacturer's plate giving the net volumetric contents of the mixer at several heights inscribed on a permanent gauge.  Charts shall be provided showing the rate of feed of aggregate per minute for the aggregate being used.

(E)		Requirements for Drum Mix Plants:

	(1)	Aggregate Feed Equipment:

		Each cold feeder shall be equipped with an automatic device which activates a warning alarm and/or flasher light when any bin becomes empty or when aggregate flow becomes restricted.  The automatic device shall be interlocked into the plant control system so as to  automatically stop production if normal aggregate flow is not resumed within 60 seconds.

	(2)	Scalping Screen:

		A vibratory screening system capable of removing all oversize materials for the particular mix being produced shall be provided prior to entry of the aggregate into the dryer-drum mixer.  The screening system shall be located in the aggregate flow prior to the material passing over the aggregate weighing system.

�	(3)	Weight Measurement of Aggregate:

		The system shall provide positive weight measurement of the combined cold aggregate feed rate by the use of belt scales or other approved devices.  Means shall be provided to allow correction for variations in the moisture content of the cold aggregate.  A continuous readout or other means that can be monitored in the plant control room and which indicates the aggregate dry-weight equivalent feed rate shall be provided.  The aggregate weighing system shall be automatically interlocked with the asphalt cement flow to maintain the required proportions.  The weighing system shall have provisions for easy and accurate calibration.

	(4)	Dryer-Drum Mixer Unit:

		The drum mixer shall be specifically designed and constructed for the process and shall be capable of producing a uniform mixture.  Heating shall be controlled to prevent damage to the aggregate and asphalt cement.  The dryer-drum mixer shall have a rated capacity of at least 90 tons per hour when producing a finished mixture at 300(F. with removal of 5 percent moisture.

	(5)	Asphalt Cement Controls:

		A metering system capable of introducing the required amount of asphalt cement in the mix shall be provided.  The system shall provide means of correcting the delivered asphalt cement flow rate for temperature and specific gravity variations.  The flow meter shall be connected to the asphalt cement supply so as to measure and display only the asphalt cement being fed to the mixer unit.  The meter readout shall be positioned for convenient observation by the plant operator.

		Means shall be provided for checking the rate of flow of asphalt cement into the mixing unit.  The rate of flow shall be accurate to 0.5 percent by weight of the amount of asphalt cement required.

	(6)	Synchronization of Aggregate Feed and Asphalt Cement Feed:

		The asphalt cement feed control shall be interlocked with the total aggregate weight measurement device in such a manner as to automatically vary the asphalt cement feed rate as necessary to maintain required proportions.  This control shall be fully automatic and interlocked in a manner that will stop all feed components if either the aggregate or asphalt flow stops.

	(7)	Asphalt Mixture Storage Facilities:

		Hot mix surge storage facilities shall be provided and shall be adequate to minimize production interruptions during the normal day's operation.  The hot conveyor facilities shall be enclosed and of a type and design that will prevent segregation and minimize heat loss of the mix.  The mixture shall meet the requirements of the job mix formula when discharged from the storage bin.

�610-6	SURGE STORAGE BINS.

	Surge storage bins may be used providing the mix that is discharged from the bin meet the requirements of the job mix formula.

610-7	HOT MIX SILO STORAGE BINS.

	Hot mix silo storage bins may be used providing the mix that is discharged from the bin meets the requirements of the job mix formula.

610-8	TRANSPORTATION OF ASPHALT MIXTURE.

	The mixture shall be transported from the mixing plant to the point of use in vehicles which have tight, clean, smooth metal beds that have been sprayed with  an approved release agent, or other approved material, to prevent the mixture from adhering to the beds.  Excess release agent shall be removed prior to loading.  Each load of mixture shall be fully covered with a canvas or other suitable material.  All covers shall be so constructed and secured as to prevent the entrance of moisture and the rapid loss of temperature.  A 3/8 inch diameter hole shall be provided on each side of the vehicle body near the center of the body and 6 inches above the bed of the vehicle for the purpose of inserting a thermometer.

	The temperature of the mixture immediately prior to discharge from the hauling vehicle shall be within a tolerance of plus 15(F. to minus 25(F. of the specified job mix temperature.

610-9	SPREADING AND FINISHING.

	Tack coat shall be applied in accordance with the provisions of Section 605.

	Mixtures produced simultaneously from different plant sources shall not

be intermingled by hauling to the same paver on the roadway unless the mixtures are being produced from the same material sources and same job mix formula.

	The asphalt mixture shall be spread and finished to the required grades, cross sections, thicknesses, and widths shown on the plans and typical sections and to uniform density and texture by a self-contained, power propelled paver.  The paver shall be equipped and operated with a fully activated screed plate which is designed to be preheated for the full length whenever necessary.  The screed shall be of adequate length to spread and finish the full uniform width travel lane being placed, unless otherwise permitted by the Engineer.  The use of strike off devices, either mechanically or manually operated, will not be permitted in spreading and finishing the mixture placed in the uniform width travel lane.  The paver shall be equipped with a receiving hopper and an automatically controlled distribution system which is capable of uniformly maintaining a proper head of material in front of the full length of the screed including screed extensions.  The screed unit shall be equipped with a sliding shoe attachment which will form a slope on the edge of the mat to prevent edge raveling when the mixture is compacted.

	A string line shall be placed by the Contractor for the first lane of each layer of mixture placed to provide alignment control for the paver, except that a string line will not be required when the first layer is placed adjacent to a curb section.

�	Pavers shall be operated at forward speeds consistent with satisfactory laying of the mixture, plant production, and material delivery in order to provide a uniform and continuous laydown operation.  Coordination of the paving operation and the loading operation shall be adjusted to maintain an adequate amount of asphalt mixture in the paver hopper.  The paver hopper shall not be allowed to become empty between loads.  Should unevenness of texture, tearing, segregation, or shoving occur during the paving operation due to unsatisfactory methods or equipment, the Contractor shall immediately take such action as may be necessary to correct such unsatisfactory work.  Throwing back excessive material will not be permitted.

	 Pavers shall be equipped with a screed control system which will automatically control the longitudinal profile and cross slope of the pavement by the use of either a mobile string line or a fixed string line.  A 30-40 foot mobile string line shall be utilized unless a fixed stringline is required by the contract.  The grade sensor shall be positioned at the approximate midpoint of the mobile reference system.  When a fixed string line is required,  grade stakes at 25 foot maximum intervals will be required for the finished pavement grade.  The Contractor shall furnish and erect the necessary guide line for the equipment.

	When placing adjacent lanes of the final surface course, the paver shall be equipped with a joint matching device which will automatically provide control of the depth of the mixture being placed so that, when compacted, it will match the depth of the existing lane.

	The Engineer will waive the requirement for automatic cross-slope controls in areas where the use of such equipment is impractical due to irregular cross section or shape.  Manual operation will be permitted in the construction of irregularly shaped and minor areas.  In the case of malfunction of the automatic screed control equipment, the Contractor may manually operate the paver for the remainder of the work day provided this method of operation produces acceptable results.  Work shall not be resumed thereafter until the automatic system is operative.

	The Engineer will waive the requirement for use of pavers for spreading and finishing where irregularities or obstacles make their use impractical.  The Contractor shall spread, rake, and lute the mixture by hand methods in these areas.

	Roadway paving shall be as continuous as possible.  Intersections, auxiliary lanes, and other irregular areas shall be paved after the main line roadway has been paved, unless otherwise approved by the Engineer.

610-10	COMPACTION.

	Immediately after the asphalt mixture has been spread, struck off, and surface and edge irregularities adjusted, it shall be thoroughly and uniformly compacted.  The degree of compaction required shall be in accordance with the applicable section of the specifications for the type of mixture being placed.

	All final wearing surfaces except open-graded asphalt friction course, Type J-1, shall be compacted using a minimum of 2 steel wheel tandem rollers.  Steel wheel tandem vibratory rollers which have been specifically designed for the compaction of asphalt pavements may �be used, except that operation in the vibratory mode will be permitted only during the breakdown rolling phase on all final wearing surfaces 1 inch or greater in thickness.  Operation in the vibratory mode will not be permitted during the rolling of open-graded asphalt friction course, during the finish rolling phase on any mix type or pavement course, or when the layer thickness is less than 1 inch.

	Vibratory rollers shall have variable frequency and amplitude capability.  The rollers shall be equipped with controls which automatically disengage the vibration mechanism before the roller stops when being used in the vibratory mode.

	The Engineer may prohibit or restrict the use of vibratory rollers where damage to the underlying pavement structure, drainage structures, utilities, or other components is likely to occur or is evident.

	Rollers used to compact the mixture shall be in good condition, capable of reversing without backlash.  The rollers shall be operated with the drive wheels nearest the paver and at uniform speeds slow enough to avoid displacement of the mixture.  Steel wheel rollers shall be equipped with wetting devices to prevent the mixture from sticking to the roller wheels.

	The number and weight of rollers shall be sufficient to compact the mixture to the required density while it is still in a workable condition.  Pneumatic-tired rollers with 2 tandem axles and smooth tread tires will be permitted for use in intermediate rolling.

	Compaction rolling (including both breakdown and intermediate rolling) shall be completed prior to the mixture cooling below a temperature of 185(F.  Finish rolling shall be performed to remove roller marks resulting from the compaction rolling operations.

	Rolling for open-graded asphalt friction course shall consist of 1 coverage with a tandem steel wheel roller weighing a maximum of 10 tons, with additional rolling limited to 1 coverage with the roller where necessary to improve the riding surface.

	The use of rolling equipment which results in excessive crushing of the aggregate or excessive displacement of the mixture will not be permitted.

	In areas inaccessible to equipment, the mixture shall be thoroughly compacted by the use of hand tampers or hand operated mechanical tampers.

610-11	DENSITY CONTROL AND DETERMINATION.

(A)	General:

	Where the mixture is to be compacted to a specified density in accordance with the applicable section of the specifications for the type of mixture being placed, the Engineer may utilize either nuclear density testing methods or daily cored sample testing methods.

(B)		Pavement Samples (Cores):

	When cored samples of the compacted pavement are required by either method, they shall be taken from the full depth of the course at locations designated by the Engineer.  The samples shall be taken no later than the beginning of the next working day, unless otherwise permitted by the Engineer.

�	The  Contractor may elect to cool the pavement layers by artificial methods to allow cutting the core samples as quickly as possible.  No compensation will be made for the costs of artificial cooling.

	All pavement specimens taken by the Contractor for density testing purposes shall be obtained utilizing a 6 inch core drill.  The coring equipment shall be capable of taking a representative sample of the compacted pavement and shall have been approved by the Engineer.  In the event a malfunction of the coring equipment occurs, the Contractor may utilize a diamond or carborundum saw or other approved means to obtain the required samples.  The coring equipment shall be repaired and restored to use within three working days.

	Where samples have been taken, the inside surfaces of the sample hole shall be cleaned, dried and lightly coated with tack coat and new material shall be immediately placed and compacted by the Contractor to conform with the surrounding area. A circular tamp or other device shall be used to achieve compaction.

	Failure to provide samples may result in suspension of all project operations.

(C)	Density Determination by Nuclear Methods:

	(1)	General:

		When the Engineer elects to utilize nuclear methods as the means of density control, the provisions of this subarticle shall apply.  The use of nuclear methods will include the establishment of the required density through the use of control strips constructed from materials actually being used on the project, and the determination of the density being obtained in test sections located throughout the project.

		Asphalt plant mix will be tested with the nuclear density gauge in the backscatter mode.  Additional information is provided in the "NCDOT Nuclear Gauge Operator's Manual".  Copies are available upon request from the Department's Materials and Tests Unit.

	(2)	Control Strip:

		(a)	  General:

		 A control strip is a section of material being tested having a minimum area of 400 square yards unless otherwise approved by the Engineer; and a layer depth not greater than the layer depth shown in the plans or required by the Specifications, whichever is less.  Roadway control strips may be used to determine required density for shoulder material when approved by the Engineer.  When shoulder control strips are deemed necessary by the Engineer, they shall be constructed to the full shoulder width.  The location of a control strip shall be as directed by the Engineer.  The material used in constructing the control strip shall consist of material from the same source and shall be of the same type as the material being tested.  Each control strip is to remain in place and become a portion of the completed project.  At least one control strip shall be constructed for each layer of material being tested.  Additional control strips shall �be constructed when a change is made of the source of materials, when a significant change occurs in the composition of the materials from the same source, or when deemed necessary by the Engineer.

		(b)	  Equipment:

		  Equipment used in compaction of control strips shall have been approved by the Engineer prior to use.  Where uniform density is not being obtained throughout the depth of the layer of material being tested, the type and/or weight of the compaction equipment shall be changed as necessary to achieve uniform density even though such equipment has been previously approved by the Engineer.

		(c)	  Compaction:

		 After the material in a control strip is spread and shaped to the required width and depth, the compaction of the material shall begin. Compaction shall be carried out in such a manner as to obtain uniform maximum density over the entire control strip.

		 When asphalt mixtures are being compacted, the compaction rolling shall be performed at the maximum temperature at which the mix will support the rollers without moving horizontally.  The compaction rolling shall be completed prior to the mixture cooling below a temperature of 185(F.

		(d)	  Target Density:

		  After the Contractor has completed compaction of the control strip, the Engineer will conduct 10 density tests, 2 each at 5 random core locations in the control strip.  The surface of the material being tested shall be smooth prior to any tests being performed.  The results of the 10 tests will be averaged and the resulting average density will be used in determining the target density for all test sections being constructed in conjunction with a particular control strip.  The target density will be determined by dividing the average density by the average percent compaction of the five (5) core samples from the control strip.  Test section densities will be expressed as a percentage of the target density.

		  The final density of the control strip shall be at least equal to the minimum density specified for the mix based on the appropriate laboratory density or maximum density as specified in Articles 630�4, 635�4, 640�4, or 645�4.  In addition to determining the nuclear target density, the following procedures and tests will be performed to assure that the final density of the control strip meets the above density requirements:

	1.	Samples of the mix used in construction of the control strip shall be taken and an extraction, Marshall test, and maximum specific gravity test performed.

	2.	No later than the beginning of the next day following the completion of the control strip, the Contractor shall core 5 samples from the control strip as directed by the Engineer.  The density of each cored sample will be determined in the field laboratory.  Artificial cooling of the pavement layers by the Contractor will be �permitted in order to obtain cored samples as quickly as possible.  No compensation will be made for the cost of artificial cooling.  Cored samples shall be taken in accordance with Subarticle 610�11(B).

	3.	During the time between the completion of the control strip and the determination of the density of the cored samples, the Contractor will be permitted to continue to place pavement which will be accepted on the basis of the appropriate laboratory density or maximum density, provided all other specification requirements are met.

	4.	If the average density of the 5 cored samples is at least equal to the minimum density specified for the mix in Articles 630�4, 635�4, 640�4, or 645�4, and no individual sample is more than 1.0 percent below the minimum density, paving may continue in the normal manner.

	5.	If the average density of the 5 cored samples fails to meet the minimum density and/or one of the test values is more than 1.0 percent below the required density referred to in Item 4 above, the Contractor shall construct a new control strip and the provisions of Items 1 through 4 above will apply to the new control strip.  If the second control strip also fails to meet the minimum density referred to in Item 4 above, placing of pavement shall cease until adjustments are made and a control strip constructed meeting such minimum density.

	(3)	Test sections:

		(a)	  General:

		 A test section is the testing unit for compaction.  The material used in a test section shall be from the same source and shall be of the same type as the material used in the application control strip.  The depth of a test section shall be equal to that of the control strip previously constructed for use with the test section involved except in cases where roadway control strips are used to determine required density for shoulder material.  The length of a test section shall be determined by the lay-down width as shown in the Nuclear Gauge Operator's Manual.  Copies of this manual may be obtained from the Materials and Tests Unit.

		(b)	  Acceptance Requirements:

		  The required density for asphalt plant mix shall be that percentage of the nuclear target density as required by Articles 630�4, 635�4, 640�4, or 645�4, for the applicable mix type.

		  The actual density will be determined by the average of 5 nuclear density tests made at random locations within 5 equal segments of the test section.  This actual density will be compared to the nuclear target density, as determined in Article 610�11(C)(2)(d), to determine compliance.  In addition, no individual test within a test section shall be more than 3.0% below the minimum required density for the applicable mix type.

�(D)	Density Determination by Cored Sample Methods:

	(1)	General:

		When the Engineer elects to utilize cored sample methods as the means of density control, the provisions of this subarticle shall apply.

	(2)	Obtaining Samples:

		Cored samples shall be taken in accordance with the provisions of Article 610�11(B).

	(3)	Procedures and Tests:

		(a)	  General:

		 The required density shall be the density specified for the mix based on the appropriate laboratory density or maximum density as specified in Articles 630�4, 635�4, 640�4, or 645�4.  The procedures and tests provided for in this subarticle will be performed to assure that the required density is obtained.

		(b)	  Minor Production:

		 At the beginning of production of each mixture involving production quantities of less than 100 tons daily, samples shall be taken in accordance with the Department's Materials and Tests Manual (Group II, Minimum Sampling and Testing) to determine compliance with the job mix formula for gradation, asphalt cement content, and density.

		(c)	  Normal Production:

		 On the first day of production of each job mix formula involving 100 tons daily or more, a control strip shall be constructed in accordance with the applicable provisions of Subarticle 610�11(C)(2).  Samples of the mixture shall be taken and an extraction, maximum specific gravity, and Marshall test will be performed to determine compliance with the job mix formula.

		 The Contractor shall provide for a minimum of 5 cored pavement samples from the control strip.  Additional samples shall be provided at the frequency indicated in the Materials and Tests Manual.  The samples placed in the control strip shall be defined as  "process control samples".

		 No later than the beginning of the next day following placement of the pavement, the Contractor shall core all samples from the previous day's production as directed by the Engineer.  The density of each cored sample will be determined by the Engineer in the field laboratory and the Contractor will be immediately advised of the actual results.  Artificial cooling of the pavement layers will be permitted in order to obtain cored samples.  No additional compensation will be made for the cost of artificial cooling.

	If the average density of the 5 or more control strip samples meets the required density and no individual sample is more than 1.0 percent below the required minimum density, paving may continue in the normal manner.  Cored samples shall then be �taken in accordance with the frequency of sampling and testing indicated in the Materials and Tests Manual.

	If the average density of the 5 or more control strip samples fails to meet the required density and/or one of the test values is more than 1.0 percent below the required minimum density, the Contractor shall construct a new control strip in accordance with the above provisions.  If the production represented by the second control strip also fails to meet the above density criteria, placing of the pavement shall immediately cease until appropriate adjustments are made and a control strip consisting of not more than 5 truck loads is constructed meeting the required minimum density.

610-12	JOINTS.

(A)	Transverse Joints:

	When the laying of the mixture is to be suspended long enough to permit the mixture to become chilled, a transverse joint shall be constructed.

	If traffic will not pass over the end of the paving, a butt joint will be permitted, provided proper compaction is achieved.  If traffic will pass over the joint, the Contractor shall construct a sloped wedge ahead of the end of the full depth pavement to provide for proper compaction and protection of the full depth pavement.  The joint shall be constructed square to the lane alignment and all excess material shall be discarded.  The Contractor shall place a paper parting strip beneath this wedge to facilitate joint construction unless waived by the Engineer.

	Before paving operations are resumed, the Contractor shall remove the sloped wedge and cut back into the previously constructed pavement to the point of full pavement depth.  The exposed edge of the previously constructed pavement shall then be lightly coated with tack coat.

	When laying of the mixture is resumed at the joint, the construction of the joint shall be completed and tested in accordance with Article 610�13 while the mixture is still in a workable condition.

(B)		Longitudinal Joints:

	Longitudinal joints shall be formed by allowing the paver to deposit the mixture adjacent to the joint to such depth that maximum compaction can be obtained along the joint.  The joint shall be pinched by rolling immediately behind the paver.

	When multi-lane multi-layer construction is required, the longitudinal joint in each layer shall offset that in the layer immediately below by approximately 6 inches.  The joint in the top layer shall be constructed, where possible, between design travel lanes.

610-13	SURFACE REQUIREMENTS.

	The surface of the plant mix base or pavement after compaction shall be smooth and true to the required cross section and grade.  Any defective areas shall be corrected with satisfactory material which shall be immediately compacted to conform with the surrounding area.  Any area showing an excess of asphalt cement shall be removed and replaced.

��	Each pavement layer will be tested by the Contractor and the Engineer at all joints and at other selected locations using a 10 foot straightedge furnished by the Contractor.  The variation of the surface from the testing edge of the straightedge, when applied parallel to the centerline of the surface, shall not exceed 1/8 inch between any 2 contact points.  Areas found to exceed this tolerance shall be corrected by the Contractor by removal of the defective work and replacement with new material unless other corrective measures are permitted by the Engineer.  The work and materials required in the correction of defective work shall be provided by the Contractor at no cost to the Department.

610-14	MAINTENANCE.

	The Contractor shall maintain the plant mixed base or pavement in an acceptable condition until final acceptance of the project.  Maintenance shall include immediate repair of any defects or damage that may occur.  This work shall be performed by the Contractor at no cost to the Department and shall be repeated as often as may be necessary to keep the base or pavement in an acceptable condition.

610-15	COMPENSATION.

	There will be no direct payment for the work covered by this section.

	Payment at the contract unit prices for the various items covered by Sections 615, 620, 622, 630, 635, 640, 645, 650, 652, and 654 will be full compensation for all work covered by this section.

SECTION 611

ASPHALT PLANT MIX PAVEMENTS --

RECYCLED

611-1	DESCRIPTION.

	The work covered by this section consists of the production, delivery, placement, and compaction of all types of recycled asphalt plant mix bases and surface courses except Type F�1, Type J�1, and asphalt drainage course.  Any asphalt plant mix which incorporates reclaimed asphalt pavement materials will be considered to be recycled  asphalt plant mix.

	The Contractor may, at his option, use a recycled  asphalt plant mix in accordance with this section for any work covered by Section 610.  However, all provisions of Section 610 will also apply to the work covered by this section except where in conflict therewith.

	The work shall include crushing and screening of the reclaimed asphalt pavement where necessary; mixing of the reclaimed asphalt pavement with new aggregates, additional asphalt cement, and additives in an approved asphalt plant; and placing and compacting the recycled mixture in accordance with the lines, grades, and typical sections shown in the plans and with the requirements of these specifications.

�611-2	MATERIALS.

(A)	Reclaimed Asphalt Materials:

	(1)	Classifications

		(a)	  Millings

		 Existing reclaimed asphalt pavement (RAP) that is removed from the original location by a milling process as specified in Section 612.

		(b)	  Processed RAP

		 RAP that is processed in some form (possibly by crushing or use of a blending method) to produce a uniform gradation and AC content in the RAP prior to use in a recycled mix.  The RAP shall be processed so that all materials will pass a 2 inch sieve prior to introduction into the plant mixer unit.  Millings are considered processed provided it has a uniform gradation and AC content.

		(c)	  Unprocessed RAP

		 RAP in the form as removed from the original location which has not been processed for gradation and AC content uniformity. Different sources of unprocessed RAP may be stockpiled together provided it is generally free of contamination and will be processed prior to use in a recycled mix.  RAP contamination in the form of excessive dirt, debris, clean stone, concrete, etc. will not be allowed.  Incidental amounts of dirt, concrete, and clean stone will be acceptable.

		(d)	  New Source RAP

		 New source RAP will be classified into two (2) categories:

		 Millings and Processed RAP.

	  (1)	Millings coming from a different source than that of the millings used for the recycled mix design process, and that are not to be further processed, will be considered a new source RAP.

	  (2)	All processed RAP other than that included in the original stockpile sampled and approved for the recycled mix design will be considered a new source RAP.

	(2)	Sampling of Reclaimed Asphalt Pavement For Mix Design Purposes:

		All sampling of reclaimed asphalt pavement materials for mix design purposes shall be performed by the Contractor in the presence of a representative of the Engineer.  Samples shall be submitted to the Department's Materials and Tests Unit at least 3 weeks prior to production of the recycled mixture.

		Samples from existing asphalt pavement may be taken, at the option of the Contractor, by either sawing, coring, or milling.

		Cored or sawed samples shall consist of a minimum of ten 6-inch samples cut from areas approved by the Engineer.  The sample holes shall be immediately repaired and compacted by the Contractor to conform to the surrounding area.

�		Milled samples shall be obtained by milling the existing pavement at three locations approved by the Engineer for a length of at least 200 feet to the depth called for by the plans for pavement removal.  The milled pavement shall be immediately replaced with the type mix called for in the plans using plant mix meeting the requirements of a job mix formula issued by the Department.

		When reclaimed asphalt pavement material from sources outside the project is to be used in recycled  asphalt mixtures, the Contractor shall submit a sufficient number of samples of the reclaimed asphalt pavement to adequately represent each proposed stockpile to the Department's Materials and Tests Unit.  Processed RAP and/or millings may be sampled and used for mix design purposes.  Unprocessed RAP will not be used for mix design purposes.  The Contractor shall also submit extraction test results indicating the gradation and the percentage of asphalt cement along with the samples.

(B)		New Aggregate:

	New aggregate materials used in the recycled plant mix shall meet the applicable requirements of Article 1012�1.

(C)	Asphalt Materials:

	New asphalt cement required in the production of recycled asphalt mixtures shall meet the requirements of Article 1020�1.  Other grades may be permitted subject to written approval by the Engineer.  The viscosity(SEE PROJECT SPECIAL PROVISIONS) grade of the asphalt cement shall be as determined in accordance with Article 611�3.

	The new asphalt cement will be accepted at the source of shipment subject to the provisions of Article 1020�1.  Silicone shall be added to the additional asphalt cement used in recycled  asphalt mixtures in accordance with applicable requirements of Article 620�2.

	The Contractor shall submit samples of the asphalt cement from actual sources he proposes to use to the Department's Materials and Tests Unit at least 3 weeks prior to beginning production of the recycled mixture.

(D)	Non-Strip Additive:

	Non-strip additive shall meet the requirements of Article 1020�8.

611-3	COMPOSITION OF RECYCLED MIXTURES (JOB MIX FORMULA).

(SEE PROJECT SPECIAL PROVISIONS)

	The recycled mixture shall be a homogeneous mixture composed of reclaimed asphalt pavement (RAP), new aggregates, asphalt cement, and additives combined in the proportions established by a job mix formula issued by the Department in accordance with Article 610�3.  Materials which will not produce a mixture meeting the requirements of the appropriate section of the Specifications will be rejected, unless otherwise approved by the Engineer.

	At least 3 weeks prior to the beginning of production, the Contractor shall submit to the Department's Materials and Tests Unit his proposed blend of RAP/virgin materials, the proposed grade of additional asphalt cement, and representative samples of all materials to be used in the recycled mixture.

�	Reclaimed asphalt pavement shall constitute not more than 60 percent of the total material used in the recycled mixture.  The Contractor's proposed materials blend ratio (RAP/virgin materials) and the grade (viscosity) of additional asphalt cement shall be compatible so that the combined viscosity of the old asphalt and new asphalt cement results in a target viscosity of 2,000 ± 400 poises @ 140°F. (60°C.) prior to production.  The procedure for making this  determination is available from the Asphalt Design Engineer located in the Department's Materials and Tests Unit.  This procedure is based on information included in the Asphalt Institute publication MS-2 (Sixth Edition) "Mix Design Methods".

	When the percentage of asphalt cement contributed by the RAP is not more than 15 percent of the total asphalt cement in the completed mix, or the percentage of RAP is not more than 15 percent of the total mixture, Asphalt Cement, Grade AC 20 may be used.  Approval by the Engineer will not nullify the authority of the Engineer to require the Contractor to adjust the mixture as provided in the last paragraph of this article.

	When directed by the Engineer, the additional asphalt cement shall contain an approved non-strip additive in accordance with the requirements of Section 622.  The percentage of non-strip additive shall be 0.5 percent of the additional asphalt cement unless otherwise directed by the Engineer.

	The job mix formula with the allowable tolerances shall be within the design limits specified for the particular type mixture to be produced.  The job mix formula will establish the percentage of reclaimed aggregate, the percentage of each additional aggregate required, a single percentage of aggregate passing each sieve size, the total percentage of asphalt cement in the mixture, a single percentage of additional asphalt cement to be added, the percentage of non-strip additive to be added to the additional asphalt cement, a single temperature at which the mixture is to be discharged from the plant, and the required field density.

	Should a change in the source of RAP be made, a new mix design and/or job mix formula may be required  based on the requirements in Article 611�4.

	The job mix formula for the mixture shall be in effect until modified in writing by the Engineer.  All mixtures furnished for the work shall conform to the job mix formula within the tolerance ranges as specified.  When unsatisfactory results or other conditions warrant, the Engineer may establish a new job mix formula.

	Samples of the completed recycled asphalt mixture may be taken by the Department on a random basis to determine the absolute viscosity on the recovered asphalt cement in accordance with AASHTO T 202.  The absolute viscosity at 140(F. shall be within a range of 3,000 to 12,000 poises.  If the viscosity is determined to be out of this specified range, the Engineer may require the Contractor to adjust the additional asphalt cement formulation and/or blend of reclaimed material to bring the viscosity within the allowable range.

611-4	FIELD VERIFICATION OF NEW SOURCE RAP

	After a stockpile of processed RAP or millings has been sampled and mix designs made from these samples, no new source RAP will be added to the original stockpile without prior �field testing to insure gradation and AC uniformity.  New source RAP must be sampled before blending with the existing stockpile.

	New source RAP shall be stored in a separate stockpile until the material can be sampled and tested for comparison with the original RAP mix design data.  New source RAP may also be placed against the existing stockpile in a linear manner provided it is sampled for mix design conformity prior to its use in the recycled mix.

	Field approval will be based on Table 611�1, a Marshall test and maximum specific gravity tests on the mix with the new source RAP included.  Provided the Table 611�1 tolerances are met, a Marshall and maximum specific gravity test from the new mix will then be performed.  If the Marshall and maximum specific gravity tests on the new mix meet allowable tolerances, the new source RAP may continue to be used.

	If the gradation, AC content, Marshall test or maximum specific gravity test on the new mix is not within the allowable tolerances, the new source RAP shall not be used unless approved by the Engineer.  A decision to either not use the stockpile, adjust the JMF, or redesign the mix may be made.

TABLE 611-1

NEW SOURCE RAP FIELD EXTRACTION TEST TOLERANCES

Mix

Type�Base�Binder�Surf.�Base�Binder�Surf.�Base�Binder�Surf.����(0 - 15% RAP)���(15+%-25% RAP)���(25 +% RAP)���AC%��( 0.7%���( 0.4%���( 0.3%���1 1/2�(10�-�-�(7�-�-�(5�-�-��3/4�(10�(10�-�(7�(7�-�(5�(5�-��1/2�-�(10�(6�-�(7�(3�-�(5�(2��3/8�-�-�(8�-�-�(5�-�-�(4��#4�(10�-�(10�(7�-�(7�(5�-�(5��#8�(8�(8�(8�(5�(5�(5�(4�(4�(4��#16�(8�(8�(8�(5�(5�(5�(4�(4�(4��#40�(8�(8�(8�(5�(5�(5�(4�(4�(4��#80�-�-�(8�-�-�(5�-�-�(4��#200�(4�(4�(4�(2�(2�(2�(1.5�(1.5�(1.5��NOTE:	Tolerances shall be applied to the RAP gradation shown on the mix design (M&T Form 601) currently being used.  New source RAP sampled and tested within these tolerances may be used in an existing JMF subject to satisfactory Marshall and maximum specific gravity test results on the new mix.

611-5	EQUIPMENT.

	The recycled mixture shall be produced in a batch plant or dryer-drum mixer asphalt plant which meets all applicable requirements of Article 610�5 and which has been modified to accommodate the hot recycling process.  The plant shall be capable of producing uniform mixtures at temperatures within the job mix formula limits.  The plant shall have been certified in accordance with the requirements of Section 610.

�	When recycled mixture is being produced, storage tanks for the additional asphalt cement shall be provided in accordance with Subarticle 610�5(B)(1).  The mixing of different grades of asphalt cement will not be allowed.

	When a batch plant is used to produce the recycled mixture, the reclaimed material shall be automatically weighed and proportioned according to the job mix formula requirements.  The combined aggregate materials shall be dry mixed in the mixer as directed by the Engineer prior to introduction of additional asphalt cement, and then mixing shall continue until a uniform, adequately coated mixture is obtained.

	When a dryer-drum mixer plant is used to produce the recycled mixture, provisions shall be made to accurately and automatically proportion the combined materials according to job mix formula requirements at varying production rates.  Convenient and accurate means shall be provided to check the blend proportions.

611-6	CONSTRUCTION REQUIREMENTS.

	The production, spreading, finishing, weather limitations, joints, etc., of the recycled asphalt plant mix shall conform with applicable requirements of Sections 605, 610, 615, 620, 622, 630, 640, 645, and 654, except as modified herein.

611-7	COMPENSATION.

	Payment at the contract unit prices for the various items covered by Sections 630, 640, 645, and 654 will be full compensation for all work covered by this section except as otherwise provided below.

	Furnishing asphalt cement for the mix will be paid for as provided in Article 620�5 for "Asphalt Cement for Plant Mix".

	Furnishing non-strip additive will be paid for as provided in Article 622�5 for "Non-Strip Additive".

	Furnishing asphalt laboratory facilities will be paid for as provided in Article 615�3 for "Field Laboratory Rental, Asphalt Plant Mix".

	Where samples of reclaimed asphalt pavement are obtained by milling, removal of the milled pavement will be paid for as provided in Section 612.  The plant mix used for replacing the milled pavement will be paid for as provided by the section of the Specifications covering the type of plant mix used.

	The above prices and payments will be full compensation for all work covered by this section, including but not limited to sampling, producing, weighing, transporting, placing, and compacting the recycled plant mix; furnishing new aggregate, reclaimed asphalt materials, additional asphalt cement, non-strip additive, and all other materials for the plant mix; handling and processing the reclaimed asphalt materials; furnishing and applying tack coat as specified in Section 605; furnishing scales; maintaining the plant mix until final acceptance of the project; and making any repairs or corrections to the plant mix that may become necessary.

��SECTION 612

MILLING ASPHALT PAVEMENT

612-1	DESCRIPTION.

	The work covered by this section consists of milling asphalt pavement at locations, depths, widths, and typical sections indicated in the plans and special provisions or as directed by the Engineer.

	The work also includes removing, transporting, and disposing of the milled material; and cleaning the milled pavement surface.

	The milled material shall become the property of the Contractor.  All milled material shall be disposed of by the Contractor in areas provided by him which are outside the right of way, except where the milled material is used in the work.

612-2	EQUIPMENT.

	Equipment shall include a self propelled unit capable of removing the existing asphalt pavement to the depths, widths, and typical sections shown in the plans.  The equipment shall have been designed and built exclusively for pavement milling operations and shall have sufficient power, traction, and stability to accurately maintain depth of cut and slope.  The milling machine shall be equipped with a grade control system which will automatically control the longitudinal profile and cross slope of the milled surface by the use of one or more skid sensors moving along the pavement surface.  The machine shall be capable of leaving a uniform surface suitable for handling traffic without excessive damage to the underlying pavement structure.  The milling machine and other loading equipment shall be capable of loading milled material to be used in other parts of the work without excessive segregation.

	Additional equipment necessary to satisfactorily remove the pavement in the area of manholes, water valves, curb and gutter, and other obstructions shall be provided.

	The milling equipment shall be equipped with a means of effectively limiting the amount of dust escaping from the removal operation in accordance with local, State, and Federal air pollution control laws and regulations.

612-3	CONSTRUCTION REQUIREMENTS.

	The existing pavement shall be milled in a manner which will restore the pavement surface to a uniform longitudinal profile and cross section at the locations and in accordance with typical sections shown in the plans.  Where indicated in the plans or Project Special Provisions, removal shall be to a specified depth and shall produce a specified cross slope.  The Contractor shall mill intersections and other irregular areas as indicated in the plans, Project Special Provisions, or as directed by the Engineer.

	The Contractor may elect to make multiple cuts to achieve the required depth of cut or cross slope required by the plans.

	The longitudinal profile of the milled surface shall be established by a mobile string line �on the side of the cut nearest the centerline of the road or as directed by the Engineer.  The cross slope of the milled surface shall be established by an automatic cross slope control mechanism or by a second skid sensing device located on the opposite edge of the cut.  The Engineer may waive the requirement for automatic grade and cross slope controls where conditions warrant.

	The milling equipment shall be operated in such a manner as to prevent damage to the underlying pavement structure, utilities, drainage facilities, curb and gutter, paved surfaces outside the milled area, and any other appurtenances.  The milled pavement surface shall be reasonably smooth and free of excessive scarification marks, gouges, ridges, continuous grooves, or other damage as determined by the Engineer.  Any leveling or patching required as a result of negligence by the Contractor shall be repaired with hot asphalt plant mix at no cost to the Department and in a manner acceptable to the Engineer.  The Contractor shall coordinate the adjustment of manholes, meter boxes, and valve boxes with the milling operation.

	The Engineer may require remilling of any area exhibiting defects such as laminations or defects.  If the defects are determined to be the result of the Contractor's negligence, then measurement for the remilling, as specified in Article 612�5, will not be made.  If however, the Engineer directs the remilling of an area which is not due to the Contractor's negligence, measurement of the remilled area will be made under provisions of Article 612�5.

	The milled pavement surface shall be thoroughly cleaned of all loose aggregate particles, dust, and other objectionable material by the use of power brooms, power blowers, power vacuums, or other means.  Disposal or wasting of oversize pieces of pavement or loose aggregate material will not be permitted within the right of way.

	The pavement removal operations shall be conducted to effectively minimize the amount of dust being emitted.  The operation shall be planned and conducted so that it is safe for persons and property adjacent to the work including the traveling public.

612-4	TOLERANCE.

	Removal of the existing pavement shall be to the depth required by the plans or project special provisions.  The Engineer may vary the depth of milling by not more than one inch.  In the event the directed depth of milling per cut is altered by the Engineer more than one inch, either the Department or the Contractor may request an adjustment in unit price under the provisions of Article 104�3.  In administering the provisions of Article 104�3 the Department will give no consideration to value given to reclaimed asphalt pavement unless that value has been included in the unit bid price for recycled plant mix.

	The provisions of Article 104�3 will not apply to the item of "Incidental Milling".

612-5	METHOD OF MEASUREMENT.

(A)	General:

	The quantity of milled asphalt pavement to be paid for will be the actual number of square yards of pavement surface which has been milled in accordance with the requirements of this section.  In measuring this quantity, the length will be the actual length milled, ��measured along the pavement surface.  The width will be the width required by the plans or directed by the Engineer, measured along the pavement surface.

(B)		Milling Asphalt Pavement, ___________ Inch Depth:

	For each and every square yard that the Engineer directs to be milled; including that requiring any additional equipment necessary to remove pavement in the area of manholes, water valves, curb and gutter, and other obstructions; measured as provided in Subarticle 612�5(A); compensation will be made as provided in Articles 612�4 and 612�6.  Where the Engineer directs multiple cuts to achieve the final depth, measurement will be made for each cut.  Where the Contractor elects to make multiple cuts to achieve the final depth, no additional measurement will be made.

(C)	Incidental Milling:

	Where the Contractor is required by the plans to mill irregular areas and intersections or is directed to remill areas whose length is less than 100 feet, measurement will be made as provided in Subarticle 612�5(A) for each cut he is directed to perform.  Where the Contractor elects to make multiple cuts to achieve the final depth, no additional measurement will be made.

612-6	BASIS OF PAYMENT.

	The quantity of milled asphalt pavement, measured as provided in Article 612�5, will be paid for at the contract unit price per square yard for "Milling Asphalt Pavement, ________ Inch Depth" or "Incidental Milling", as the case may be.

	Where the depth of milling varies from the required depth, no adjustment in the contract unit price for "Milling Asphalt Pavement, _________ Inch Depth" will be made except as provided in Article 612�4.

	The above prices and payments will be full compensation for all work covered by this section, including but not limited to milling and remilling the pavement, cleaning the milled surface, loading, hauling, stockpiling the milled material for use in recycled asphalt mixtures, and disposal of any excess milled material.

	Payment will be made under:

Milling Asphalt Pavement, ________ Inch Depth 	Square Yard

Incidental Milling 	Square Yard



SECTION 615

FIELD LABORATORY FOR ASPHALT

PLANT MIX

615-1	DESCRIPTION.

	The work covered by this section consists of furnishing and maintaining one or more field laboratories, with all sampling and testing equipment and supplies, for the exclusive use of �the Engineer and qualified Contractor personnel at all asphalt plants producing asphalt plant mix for use on the project.

615-2	GENERAL REQUIREMENTS.

	The Contractor shall furnish and maintain for the exclusive use of the Engineer and qualified Contractor personnel a fully equipped field laboratory for performing the quality control and acceptance inspection, sampling, and testing at the asphalt plant.  The laboratory shall be located in a position within close proximity of the asphalt plant which will permit a view of the plant from the laboratory.  At or near the laboratory, the Contractor shall make available for use of Department personnel a readily accessible telephone and toilet facilities.  The toilet shall be maintained in a neat and clean condition by the Contractor.  The Contractor shall also provide access to the top of truck bodies by a substantial platform which is located at an appropriate height for obtaining samples and inspecting mixtures in truck beds.

	The laboratory building shall have a minimum floor space of 150 square feet exclusive of toilet facilities, minimum width of 10 feet, and minimum interior height of 7 feet, unless otherwise permitted by the Engineer.  It shall be dust and water tight, floored, and have an adequate foundation so as to prevent excessive floor movement.  It shall contain at least six 110 volt electrical double outlets properly located and grounded; at least 2 windows; adequate lighting, heating, and air-conditioning; sink with running water; a refrigerator; a convection laboratory oven of adequate size with temperature controls; a minimum of 20 square feet of counter work space 30-36 inches high and 2 feet deep with cabinets or drawers below the counter top; 6 square feet of desk space with drawers; 2 chairs; a fire extinguisher of standard commercial quality; enclosures as described below for testing equipment; and a satisfactory ventilation system with exhaust fan for the general work area.

	The laboratory shall have one or more enclosures for mounting the sieve shaker, centrifuge, and hot plate without crowding and shall be sufficiently stable to firmly support the equipment without excessive vibration when the equipment is in operation.  The enclosure shall be equipped with doors capable of enclosing the testing processes with louvered openings at the top quarter to provide for the necessary air exchange.  An exhaust fan capable of exchanging air at the rate of 100 cu. ft./minute over the entire open door area of the enclosure for the centrifuge and hot plate shall be located in the rear or side of the enclosure at or below working surface level and shall be vented outside the laboratory.

	Replacement air shall be provided through an open window or other opening as necessary to achieve the specified exchange rate of air.  The design of the heating, cooling, and ventilation systems shall be such that exhausted solvent vapors will not reenter the laboratory through either the heating or cooling system.  Electrical outlets shall be placed within each enclosure with control switches mounted outside of the enclosure cabinet.  In lieu of providing enclosures inside the laboratory for the sieve shaker and centrifuge, an outside enclosed weatherproof enclosure may be provided for this equipment.  The enclosure shall be adjacent to the laboratory; of sufficient size to contain the equipment without crowding; ventilated as specified above; equipped with 2 or more 110 volt outlets with outside control �switches; faced with full length and width doors; and so arranged that the equipment will be at a convenient working height.

	The laboratory, including the ventilation systems, noise suppression devices, electrical systems, testing equipment, and toilet facilities shall be of such design and construction, and shall be maintained in such condition, as to meet all applicable safety, sanitation, and building regulations and codes.

	The Contractor shall furnish and maintain the laboratory in good condition, including all required testing equipment and supplies.  A list of the required testing equipment and supplies may be obtained from the Department's Materials and Tests Unit in Raleigh, North Carolina.  The Department will furnish and dispose of extracting solvents used by Department personnel.  In the event the testing equipment is damaged due to negligence on the part of the Department, the Contractor may be compensated in accordance with the provisions of Article 104�7.

	The laboratory, including all testing equipment and supplies, shall have been certified by the Department prior to beginning production of asphalt mixtures.  Certification shall be renewed every 3 years or at such shorter period considered necessary by the Engineer.

	Failure to maintain the laboratory in accordance with these specifications may be sufficient cause for rescinding certification of the laboratory and suspending asphalt mixture production.  Upon a malfunction of the required testing equipment, the plant may be allowed to continue operation subject to approval by the Engineer.

615-3	COMPENSATION.

	Payment at the contract lump sum price for "Field Laboratory Rental, Asphalt Plant Mix" will be made for furnishing all field laboratories and all required sampling and testing equipment and supplies which have been made available for use by the Engineer at any asphalt plant producing asphalt plant mix for use on the project.  Partial payments for field laboratory rental will be made with the first and last partial pay estimates which include asphalt plant mix pay items, and will be made at the rate of 50 percent of the lump sum price for "Field Laboratory Rental, Asphalt Plant Mix" on each of these partial pay estimates.

	Such price and payment will be full compensation for all work of furnishing and maintaining all field laboratories and all required testing equipment and supplies required by this section, including but not limited to providing and maintaining the laboratory building; furnishing and maintaining all required testing equipment and supplies; and furnishing water, heat, cooling, electricity, and other utility services. 

	Payment will be made under:

Field Laboratory Rental, Asphalt Plant Mix 	Lump Sum

��SECTION 620

ASPHALT CEMENT FOR PLANT MIX

620-1	DESCRIPTION.

	The work covered by this section consists of the furnishing of asphalt cement at an asphalt plant and incorporating the asphalt cement into the asphalt plant mix.

620-2	MATERIALS.

	All materials shall meet the requirements of Division 10 shown below:

Asphalt cement, Grade AC-2.5 	Article 1020-2

Asphalt cement, Grade AC-5 	Article 1020-2

Asphalt cement, Grade AC-10 	Article 1020-2

Asphalt cement, Grade AC-20 	Article 1020-2

	The asphalt cement for the mixture will be accepted at the source subject to the provisions of Article 1020�1.  Silicone shall be added to all asphalt cement used in surface courses and open-graded asphalt friction course, Type J-1, unless otherwise directed by the Engineer.  The amount of silicone added shall range from 1 oz. per 2,000 gallons of asphalt cement to 1 oz. per 2,500 gallons.  The addition of the silicone to the asphalt cement shall be in the presence of the Engineer unless it is added at the source and it is so noted on the delivery ticket.  The brand of silicone used shall be from the list published by the Materials and Tests Unit.  A Contractor proposing to use a brand not on the approved list shall submit a sample and manufacturer's data to the Engineer for approval prior to use.

620-3	GENERAL REQUIREMENTS.

	The requirements of Section 610 and 611 which pertain to handling of asphalt cement will be applicable to the work covered by this section.

	The asphalt cement shall not be heated to a temperature in excess of 350(F. while stored or when being used in production of the mix at the asphalt plant.

	When directed by the Engineer, the asphalt cement to be added to the asphalt plant mix for either a standard mix or recycled mix shall contain an approved non-strip additive in accordance with the requirements of Section 622.

	The actual quantity of asphalt cement as established by the percentage shown on the applicable job mix formula shall be introduced into the mix by the plant weighing or metering system.  No working tolerance will be allowed during production.

620-4	METHOD OF MEASUREMENT.

	The quantity of asphalt cement to be paid for will be the theoretical number of tons of asphalt cement required by the applicable job mix formula based on the actual number of tons of plant mix completed and accepted on the job.

	Where recycled plant mix is being produced, the theoretical number of tons of asphalt cement will include both additional new asphalt cement and salvaged asphalt cement from the reclaimed asphalt pavement material.

�620-5	BASIS OF PAYMENT.

	The quantity of asphalt cement, measured as provided in Article 620�4, will be paid for at the contract unit price per ton for "Asphalt Cement for Plant Mix", except as noted below.  Such price and payment will be full compensation for all work covered by this section.

	Adjustments will be made to the payments due the Contractor for asphalt cement when it has been determined that the monthly average terminal F.O.B. Selling Price of asphalt cement has fluctuated by more than 5% from the Base Price Index for Asphalt Cement included in the Project Special Provisions.  The methods for calculating a base price index, for calculating the monthly average terminal F.O.B. selling price and for determining the terminals used are in accordance with procedures on file with the Department's Construction Unit.

	When it is determined that the monthly selling price of asphalt cement on the first business day of the calendar month during which the last day of the partial payment period occurs varies either upward of downward from the base price index by more than 5%, the contract unit price for asphalt cement for plan mix will be adjusted.  The adjusted contract unit price will be applicable to all plant mix incorporated into the work during the estimate period and will be determined in accordance with the following procedures.

	If the selling price is greater than the base price index by more than 5%, the adjusted contract unit price will be determined by adding the difference between the selling price and the base price index plus 5% to the contract unit bid price for asphalt cement.  If the selling price is less than the base price index by more than 5%, the adjusted contract unit price will be determined by subtracting the difference between the selling price and the base price index less 5% from the contract unit price for asphalt cement.

	The adjustment contract unit price will then be applied to the theoretical quantity of asphalt cement authorized for use in the plant mix placed during the partial payment period involved, except that where recycled plant mix is used, the adjusted unit price will be applied only to the theoretical number of tons of additional asphalt cement materials required by the job mix formula.  Adjusted contract unit prices for additional asphalt cement materials in recycled mixtures will be based on the average selling price and base price index for asphalt cement, Grade AC-20, regardless of the actual grade required by the job mix formula.

	In determining the adjusted contract unit price for any material specified in this provision, the following formula will be used:

						A = B + (D-C)

		Where:	A = Adjusted Contract Unit Price

					B = Contract Unit Price

					C = Base Price Index ( 5%

					D = Monthly Average Terminal F.O.B. Selling Price

	In the event the Department is unable to secure an F.O.B. selling price from at least four ��terminals in a given month, payment will be at the contract unit price for each ton of asphalt cement used in the work during that month.

	Furnishing non-strip additive will be paid for as provided in Article 622�5 for "Non-Strip Additive".

	Payment will be made under:

Asphalt Cement for Plant Mix 	Ton

SECTION 622

NON-STRIP ADDITIVE FOR PLANT MIX

622-1	DESCRIPTION.

	The work covered by this section consists of the furnishing of non-strip additive at an asphalt plant and incorporating the non-strip additive into the asphalt plant mix.

622-2	MATERIALS.

	All materials shall meet the requirements of Division 10 shown below:

Non-strip additive 	(See Standard Special Provisions)Article 1020-9

622-3	GENERAL REQUIREMENTS.

	The Contractor shall furnish the name of the supplier, shipping point, and grade of the non-strip additive.

	The non-strip additive shall be introduced and mixed into the asphalt cement at either the supplier's terminal or at the asphalt plant site.  In-line blending equipment shall be used at either location.  When added at the asphalt plant, the equipment shall meet the requirements of Article 610�5(B)1.  When added at the supplier's terminal, the rate, brand and grade shall be noted on the asphalt cement delivery ticket.

	The non-strip additive and asphalt cement shall be thoroughly mixed before being incorporated into the asphalt plant mix.

622-4	METHOD OF MEASUREMENT.

	The quantity of non-strip additive to be paid for will be the theoretical number of pounds of non-strip additive to be added to the theoretical number of tons of new asphalt cement required by the job mix formula based on the actual number of tons of plant mix completed and accepted on the job.

622-5	BASIS OF PAYMENT.

	The quantity of non-strip additive, measured as provided in Article 622�4, will be paid for at the contract unit price per pound for "Non-Strip Additive".

	Payment will be made under:

Non-Strip Additive 	Pound

��SECTION 630

ASPHALT CONCRETE BASE COURSE,

TYPE HB

630-1	DESCRIPTION.

	The work covered by this section consists of the construction of a asphalt plant mix base course composed of a mixture of coarse and fine aggregates, asphalt cement, and mineral filler and other additives when required, properly laid upon a prepared surface, in accordance with these specifications and in conformity with the lines, grades, thickness, and typical sections shown on the plans.

630-2	MATERIALS.

	All materials shall meet the requirements of Division 10 shown below:

Coarse aggregate 	Article 1012-1

Fine aggregate 	Article 1012-1

Mineral filler 	Article 1012-1

Stone screenings 	Article 1012-1

Natural sand 	Article 1012-1

Asphalt cement, Grade AC-20 	Article 1020-2

Non-strip additive 	Article 1020-8

630-3	COMPOSITION OF MIXTURE.

(A)	General Requirements:

	A combination of graded coarse and fine aggregates will be required which will produce an acceptable mix.  The coarse aggregate shall consist of standard size aggregates.

	At least 1/2 of the fraction passing the No. 200 sieve shall be mineral filler or stone screenings.

(B)		Job Mix Formula:

	A job mix formula will be established by the Engineer for the particular materials the Contractor proposes to use in accordance with Article 610�3 or Article 611�3.  The job mix formula target values will be established such that when the tolerances (where applicable) are applied, the mixture values will be within the design criteria listed in Table 630.

	Additives may be utilized to achieve the required tensile strength ratio, subject to approval by the Engineer.

(C)	Requirements for Completed Plant Mix:

	The completed plant mix shall conform to the job mix formula within the tolerances shown in Table 630.

	When a mix has been tested and has been found to be outside of the design criteria, the Engineer may require the removal from the road of any of this mix which has been placed and which is represented by the test results.  All such mix which has been removed shall be �replaced with plant mix which is within the job mix formula and allowable tolerances at no cost to the Department.

TABLE 630

ASPHALT CONCRETE BASE COURSE DESIGN CRITERIA

�Gradation Limits (Percent Passing By Weight)���Sieve Size�Type HB�JMF Tolerance��2"�100�           0��1 1/2"�90 - 100�        ( 5��3/4"�60 - 90�        ( 8��No. 4�25 - 55�        ( 7��No. 8�21 - 49�        ( 5��No. 16�15 - 37�        ( 5��No. 40�6 - 25�        ( 5��No. 200 (Dust)�(See Standard Special Provisions)

1.0”-6.0”�        ( 2.0��Asphalt Cement Content, %�3.0 - 6.0�        ( 0 5%��Mix Temperature�250 - 325(F.�        ( 15(F.���6" Marshall Method Design Requirements���Requirement��Type HB��    Number of Blows, each end (6 inch specimens)��75��    Stability, Minimum (Lbs.)��3375��    Flow (0.01 in.)��12 - 24��    Voids in Total Mix, VTM, (%)��(See Standard Special Provisions)

3-5��    Voids in Mineral Aggregate, VMA, (% Minimum)��12��    VMA Filled With Asphalt, VFA, (%)��60 - 75��**Retained Tensile Strength, TSR, (% Minimum)��75��	**	ASTM D 4867 "Effect of Moisture on Asphalt Concrete Paving 				Mixtures" as modified by the Department.

630-4	CONSTRUCTION REQUIREMENTS

	The asphalt plant mix shall be produced, transported to the site, placed, and compacted in accordance with the applicable requirements of Section 610.

	The asphalt plant mix shall be compacted to a density equivalent to at least 92.0% of the maximum specific gravity determined using AASHTO T 209 as modified by the Department.

	Where the asphalt plant mix base is utilized to widen an existing pavement by less than 4.0 feet, the Engineer will waive the density requirements provided reasonable efforts are made to achieve density acceptable to the Engineer

	Density control and determination shall be as specified in Article 610�11.

�	No plant mix base course shall be placed that will not be covered with binder course or surface course during the same calendar year or within 15 days of placement if the plant mix is placed in January or February.  Failure of the Contractor to cover the plant mix as required above will result in the Engineer notifying the Contractor in writing to cover the plant mix with a sand seal.  The sand seal shall be applied in accordance with the requirements of Section 660 except that Articles 660�3, 660�11, and 660�12 will not apply.  This work shall be performed by the Contractor at no cost to the Department.  In the event the Contractor fails to apply the sand seal within 72 hours after receipt of such notice, the Engineer may proceed to have such work performed with Department forces and equipment.  The cost of such work performed by Department forces will be deducted from monies due or to become due to the Contractor.

630-5	METHOD OF MEASUREMENT.

	The quantity of base course to be paid for will be actual number of tons of base course which has been incorporated into the completed and accepted work.  The base course will be measured by being weighed in trucks on certified platform scales or other certified weighing devices.

630-6	BASIS OF PAYMENT.

	The quantity of base course, measured as provided in Article 630�5, will be paid for at the contract unit price per ton for "Asphalt Concrete Base Course, Type HB".

	Furnishing asphalt cement for the mix will be paid for as provided in Article 620�5 for "Asphalt Cement for Plant Mix".

	Furnishing asphalt laboratory facilities will be paid for as provided in Article 615�3 for "Field Laboratory Rental, Asphalt Plant Mix".

	Furnishing non-strip additive will be paid for as provided in Article 622�5 for "Non-Strip Additive".

	The above prices and payments will be full compensation for all work covered by this section, including but not limited to producing, weighing, transporting, placing, and compacting the plant mix as specified in Section 610; furnishing the asphalt cement and all other materials for the plant mix; furnishing and applying tack coat as specified in Section 605; furnishing scales; maintaining the base course until final acceptance of the project; and making any repairs or corrections to the base that may become necessary.

	Payment will be made under:

Asphalt concrete Base Course, Type HB 	Ton

��SECTION 635

SAND ASPHALT BASE AND SURFACE

COURSE, TYPE F-1

635-1	DESCRIPTION.

	The work covered by this section consists of the construction of a asphalt plant mix base course or surface course composed of a mixture of aggregate, asphalt cement, and mineral filler and other additives when required, properly laid upon a prepared surface, in accordance with these specifications and in conformity with the lines, grades, thickness, and typical sections shown on the plans.

635-2	MATERIALS.

	All materials shall meet the requirements of Division 10 shown below:

Fine aggregate 	Article 1012-1

Mineral filler 	Article 1012-1

Stone screenings 	Article 1012-1

Natural sand 	Article 1012-1

Asphalt cement, Grade AC-20 	Article 1020-2

Non-strip additive 	Article 1020-8

635-3	COMPOSITION OF MIXTURE.

(A)	General Requirements:

	A single or combination of graded fine aggregates will be required which will produce an acceptable mix.  The fine aggregate shall consist of either natural or manufactured materials.

(B)		Job Mix Formula:

	A job mix formula will be established by the Engineer for the particular materials the Contractor proposes to use in accordance with Article 610�3.  The job mix formula target values will be established such that when the tolerances (where applicable) are applied, the mixture values will be within the design criteria listed in Table 635.

	Additives may be utilized to achieve the required tensile strength ratio, subject to approval by the Engineer.

(C)	Requirements for Completed Plant Mix:

	The completed plant mix shall conform to the job mix formula within the tolerances shown in Table 635.

	When a mix has been tested and has been found to be outside of the design criteria, the Engineer may require the removal from the road of any of this mix which has been placed and which is represented by the test results.  All such mix which has been removed shall be replaced with plant mix which is within the job mix formula and allowable tolerances at no cost to the Department.

�TABLE 635

SAND ASPHALT BASE AND SURFACE COURSE DESIGN CRITERIA

�                     Gradation Design Limits (Percent Passing by Weight)����Sieve Size�Type F-1 (Base)�Type F-1 (Surface)�JMF TOLERANCE��1/2"�100�100�± 0��          No.   4�90 - 100�90 - 100�± 5��          No.   8�65 - 100�65 - 100�± 8��          No.  40�25 - 90�25 - 90�± 7��          No.  80�5 - 35�5 - 35�± 5��         No. 200 (Dust)�1 - 9�3 - 9�   ± 2.0��    AC Content�4.0 - 7.0�5.0 - 8.5�      ± 0.5%��    Mix Temperature�250 - 325(F.�250 - 325(F.�     (15(F.���          4 "Marshall Method Design Requirements�����Requirement�Type F-1 (Base)�Type F-1 (Surface)���Number of Blows, each end (4 inch specimen)�50�50���Stability, Minimum (lbs.)�500�600���Flow (0.01 in.)�7-20�7-20���Voids in Total Mix, VTM, (%)�11-19�9-17���Voids in Mineral Aggregate, VMA (% Minimum)�23�23���**Retained Tensile Strength, TSR (% Minimum)�75�75��**	ASTM D 4867 "Effect of Moisture on Asphalt Concrete Paving Mixtures" as modified by the Department.

635-4	CONSTRUCTION REQUIREMENTS.

	The asphalt plant mix shall be produced, transported to the site, placed, and compacted in accordance with the applicable requirements of Section 610.

	Compaction to a specified density will be required where sand asphalt surface course is being used for resurfacing and is required to be applied at a rate of 100 pounds per square yard or greater.  The specified density shall be at least 92% of the laboratory density, as determined by the Marshall method of test. 

	Density control and determination shall be as specified in Article 610�11.

635-5	METHOD OF MEASUREMENT.

	The quantity of base course or surface course to be paid for will be the actual number of tons of base course or surface course which has been incorporated into the completed and accepted work.  The base course or surface course will be measured by being weighed in trucks on certified platform scales or other certified weighing devices.

635-6	BASIS OF PAYMENT.

	The quantity of base course, measured as provided in Article 635�5, will be paid for at the contract unit price per ton for "Sand Asphalt Base Course, Type F-1".  The quantity of surface course, measured as provided in Article 635�5, will be paid for at the contract unit price per ton for "Sand Asphalt Surface Course, Type F-1".

��	Furnishing asphalt cement for the mix will be paid for as provided in Article 620�5 for "Asphalt Cement for Plant Mix".

	Furnishing asphalt laboratory facilities will be paid for as provided in Article 615�3 for "Field Laboratory Rental, Asphalt Plant Mix".

	Furnishing non-strip additive will be paid for as provided in Article 622�5 for "Non-Strip Additive".

	The above prices and payments will be full compensation for all work covered by this section, including but not limited to producing, weighing, transporting, placing, and compacting the plant mix as specified in Section 610; furnishing the asphalt cement and all other materials for the plant mix; furnishing and applying tack coat as specified in Section 605; furnishing scales; maintaining the base course or surface course until final acceptance of the project; and making any repairs or corrections to the base course or surface course that may become necessary.

	Payment will be made under:

Sand Asphalt Base Course, Type F-1 	Ton

Sand Asphalt Surface Course, Type F-1 	Ton

SECTION 640

ASPHALT CONCRETE BINDER COURSE,

TYPES H AND HDB

640-1	DESCRIPTION.

	The work covered by this section consists of the construction of a asphalt plant mix binder course composed of a mixture of coarse and fine aggregates, asphalt cement, and mineral filler and other additives when required, properly laid upon a prepared surface, in accordance with these specifications and in conformity with the lines, grades, thickness, and typical sections shown on the plans.

640-2	MATERIALS.

	All materials shall meet the requirements of Division 10 shown below:

Coarse aggregate 	Article 1012-1

Fine aggregate 	Article 1012-1

Mineral filler 	Article 1012-1

Stone screenings 	Article 1012-1

Natural sand 	Article 1012-1

Asphalt cement, Grade AC-20 	Article 1020-2

Non-strip additive 	Article 1020-8

640-3	COMPOSITION OF MIXTURE.

(A)	General Requirements:

	A combination of graded coarse and fine aggregates will be required which will produce an acceptable mix.  The coarse aggregate shall consist of standard size aggregates.

�	At least 1/2 of the fraction passing the No. 200 sieve shall be mineral filler or stone screenings.

	The percentage of natural sand in Asphalt Concrete Binder Course, Type HDB shall not exceed 20 percent by weight of total aggregate in the mixture.

(B)		Job Mix Formula:

	A job mix formula will be established by the Engineer for the particular materials the Contractor proposes to use in accordance with Article 610�3.  The job mix formula target values will be established such that when the tolerances (where applicable) are applied, the mixture values will be within the design criteria listed in Table 640.

TABLE 640

ASPHALT CONCRETE BINDER COURSE DESIGN CRITERIA

�Gradation Limits (Percent Passing By Weight)���Sieve Size�Types H and HDB�JMF Tolerance��                    1"�100�   0��                    3/4"�85 - 100�± 5��                    1/2"�62 -  93�± 8��                No.   8�20 -  50�± 5��                No.  16�13 -  39�± 5��                No.  40�6 -  28�± 5��                No. 200 (Dust)�1.0 - 7.0�   ± 2.0��    Asphalt Cement Content, %�3.5 - 6.5�± 0.5%��    Mix Temperature�250 - 325(F.�± 15(F.���   4" Marshall Method Design Requirements���Requirement�Type H�Type HDB��Number of Blows, each end (4 inch specimens)�50�75��Stability, Minimum (lbs.)�1300�1500��Flow (0.01 in.)�7 - 18�7 - 14��Voids in Total Mix, VTM, (%)�4 - 6�4 - 6��Voids in Mineral Aggregate, VMA, (% Minimum)�14�14��VMA Filled with Asphalt, VFA, (%)�60 - 75�60 - 75��**Retained Tensile Strength, TSR (% Minimum)�(See Standard Special Provisions)�(See Standard Special Provisions)��**	ASTM D 4867 "Effect of Moisture on Asphalt Concrete Paving Mixtures" as modified by the Department.

	In addition of the requirements of Table 640, the amount of material between any adjacent sieves, except between the 1 inch and 3/4 inch sieves shall not be less than 4 percent.

	Additives may be utilized to achieve the required tensile strength ratio, subject to approval by the Engineer.

�(C)	Requirements for Completed Plant Mix:

	The completed plant mix shall conform to the job mix formula within the tolerances shown in Table 640.

	When a mix has been tested and has been found to be outside of the design criteria, the Engineer may require the removal from the road of any of this mix which has been placed and which is represented by the test results.  All such mix which has been removed shall be replaced with plant mix which is within the job mix formula and allowable tolerances at no cost to the Department.

640-4	CONSTRUCTION REQUIREMENTS.

	The asphalt plant mix shall be produced, transported to the site, placed, and compacted in accordance with the applicable requirements of Section 610.

	The asphalt plant mix shall be compacted to a density of at least 95% of the laboratory density as determined by the Marshall method of test.

	Where the asphalt plant mix binder is utilized to widen an existing pavement by less than 4.0 feet and is not within the travel lane, the Engineer will waive the density requirements provided reasonable efforts are made to achieve density acceptable to the Engineer.

	Density control and determination shall be as specified in Article 610�11.

	No plant mix binder course shall be placed that will not be covered with surface course during the same calendar year or within 15 days of placement if the plant mix is placed in January or February.  Failure of the Contractor to cover the plant mix as required above will result in the Engineer notifying the Contractor in writing to cover the plant mix with a sand seal.  The sand seal shall be applied in accordance with the requirements of Section 660 except that Articles 660�3, 660�11, and 660�12 will not apply.  This work shall be performed by the Contractor at no cost to the Department.  In the event the Contractor fails to apply the sand seal within 72 hours after receipt of such notice, the Engineer may proceed to have such work performed with Department forces and equipment.  The cost of such work performed by Department forces will be deducted from monies due or to become due to the Contractor.

640-5	METHOD OF MEASUREMENT.

	The quantity of binder course to be paid for will be the actual number of tons of binder course which has been incorporated into the completed and accepted work.  The binder course will be measured by being weighed in trucks on certified platform scales or other certified weighing devices.

640-6	BASIS OF PAYMENT.

	The quantity of binder course, measured as provided in Article 640�5, will be paid for at the contract unit price per ton for "Asphalt Concrete Binder Course, Type H", and "Asphalt Concrete Binder Course, Type HDB".

	Furnishing asphalt cement for the mix will be paid for as provided in Article 620�5 for "Asphalt Cement for Plant Mix".

�	Furnishing asphalt laboratory facilities will be paid for as provided in Article 615�3 for "Field Laboratory Rental, Asphalt Plant Mix".

	Furnishing non-strip additive will be paid for as provided in Article 622�5 for "Non-Strip Additive".

	The above prices and payments will be full compensation for all work covered by this section, including but not limited to producing, weighing, transporting, placing, and compacting the plant mix as specified in Section 610; furnishing the asphalt cement and all other material for the plant mix; furnishing and applying tack coat as specified in Section 605; furnishing scales; maintaining the binder course until final acceptance of the project; and making any repairs or corrections to the binder course that may become necessary.

	Payment will be made under:

Asphalt Concrete Binder Course, Type H 	Ton

Asphalt Concrete Binder Course, Type HDB	Ton

SECTION 645

ASPHALT CONCRETE SURFACE COURSE,

TYPES I-1, I-2, AND HDS

645-1	DESCRIPTION.

	The work covered by this section consists of the construction of a asphalt plant mix surface course composed of a mixture of coarse and fine aggregates, asphalt cement, and mineral filler and other additives when required, properly laid upon a prepared surface, in accordance with these specifications and in conformity with the lines, grades, thickness, and typical sections shown on the plans.

645-2	MATERIALS.

	All materials shall meet the requirements of Division 10 shown below:

Coarse aggregate 	Article 1012-1

Fine aggregate 	Article 1012-1

Mineral filler 	Article 1012-1

Stone screenings 	Article 1012-1

Natural sand 	Article 1012-1

Asphalt cement, Grade AC-20 	Article 1020-2

Non-strip additive 	Article 1020-8

645-3	COMPOSITION OF MIXTURE.

(A)	General Requirements:

	A combination of graded coarse and fine aggregates will be required which will produce an acceptable mix.  The coarse aggregate shall consist of standard size aggregates.

	At least 1/2 of the fraction passing the No. 200 sieve shall be mineral filler or stone screenings.

�	The percentage of natural sand in Asphalt Concrete Surface Course, Type HDS shall not exceed 20 percent by weight of total aggregate in the mixture.

(B)		Job Mix Formula:

	A job mix formula will be established by the Engineer for the particular materials the Contractor proposes to use in accordance with Article 610�3 or Article 611�3.  The job mix formula target values will be established such that when the tolerances (where applicable) are applied, the mixture values will be within the design criteria listed in Table 645.

TABLE 645

ASPHALT CONCRETE SURFACE COURSE DESIGN CRITERIA

�              Gradation Design Limits (Percent Passing by Weight)����Sieve Size�Types I-1 and HDS�Type I-2�JMF Tolerance��          3/4"�100�100�0��          1/2"�96 - 100�96 - 100�± 2��          3/8"�85 - 100�85 - 100�± 5��      No.   4�50 - 85�67 - 92�± 7��      No.   8�33 - 67�55 - 75�± 5��      No. 16�22 - 53��± 5��      No. 40�9 - 40�15 -  45�± 5��      No. 80�2 - 20�7 -  22�± 5��    No. 200 (Dust)�2.0 - 8.0�3.0 - 9.0�   ± 2.0��  AC Content�4.0 - 7.5%�4.5 - 8.5%�       ± 0.5%��  Mix Temperature�250 - 325(F.�250 - 325(F.�       ± 15(F.���      4" Marshall Method Design Requirements����Requirement�Type I-1�Type I-2�Type HDS��Number of Blows, each end (4 inch specimen)�50�50�75��Stability, Minimum (lbs.)�1300�750�1500��Flow (0.01 in.)�7 - 18�7 - 18�7 - 14��Voids in Total Mix, VTM, (%)�4 - 6�4 - 7�4 - 6��Voids in Mineral Aggregate, VMA (% Minimum)�15�16�15��VMA Filled with Asphalt, VFA, (%)�60 - 75�60 - 75�60 - 75��**Retained Tensile Strength, TSR (% Minimum)�75�75�75��**	ASTM D 4867 "Effect of Moisture on Asphalt Concrete paving Mixtures" as modified by the Department.

	In addition to the requirements of Table 645, the amount of material between any adjacent sieves, except between the 1/2 inch and the 3/8 inch sieves shall not be less than 4 percent.

	Additives may be utilized to achieve the required tensile strength ratio, subject to approval of the Engineer.

�(C)	Requirements for Completed Plant Mix:

	The completed plant mix shall conform to the job mix formula within the tolerances shown in Table 645.

	When a mix has been tested and has been found to be outside of the design criteria, the Engineer may require the removal from the road of any of this mix which has been placed and which is represented by the test results.  All such mix which has been removed shall be replaced with plant mix which is within the job mix formula and allowable tolerances at no cost to the Department.

645-4	CONSTRUCTION REQUIREMENTS.

	The asphalt plant mix shall be produced, transported to the site, placed, and compacted in accordance with the applicable requirements of Section 610.

	The asphalt plant mix shall be compacted to a density of at least 95% of the laboratory density as determined by the Marshall method of test.

	Density control and determination shall be as specified in Article 610�11.

645-5	METHOD OF MEASUREMENT.

	The quantity of surface course to be paid for will be the actual number of tons of surface course which has been incorporated into the completed and accepted work.  The surface course will be measured by being weighed in trucks on certified platform scales or other certified weighing devices.

645-6	BASIS OF PAYMENT.

	The quantity of surface course, measured as provided in Article 645�5, will be paid for at the contract unit prices per ton for "Asphalt Concrete Surface Course, Type I-1", "Asphalt Concrete Surface Course, Type I-2", and "Asphalt Concrete Surface Course, Type HDS".

	Furnishing asphalt cement for the mix will be paid for as provided in Article 620�5 for "Asphalt Cement for Plant Mix".

	Furnishing asphalt laboratory facilities will be paid for as provided in Article 615�3 for "Field Laboratory Rental, Asphalt Plant Mix".

	Furnishing non-strip additive will be paid for as provided in Article 622�5 for "Non-Strip Additive".

	The above prices and payments will be full compensation for all work covered by this section, including but not limited to producing, weighing, transporting, placing, and compacting the plant mix as specified in Section 610; furnishing the asphalt cement and all other materials for the plant mix; furnishing and applying tack coat as specified in Section 605; furnishing scales; maintaining the surface course until final acceptance of the project; and making any repairs or corrections to the surface course that may become necessary.

	Payment will be made under:

Asphalt Concrete Surface Course, Type I-1 	Ton

Asphalt Concrete Surface Course, Type I-2 	Ton

Asphalt Concrete Surface Course, Type HDS	Ton

��OPEN-GRADED ASPHALT FRICTION

SECTION 650

COURSE, TYPE J-1

650-1	DESCRIPTION.

	The work covered by this section consists of the construction of an open-graded asphalt plant mix friction course composed of a mixture of crushed aggregate, non-strip additive, and asphalt cement properly laid upon a prepared surface in accordance with these specifications and in conformity with the lines, grades, thickness, and typical sections shown on the plans.

650-2	MATERIALS.

	All materials shall meet the requirements of Division 10 shown below:

Asphalt cement, Grade AC-20 	Article 1020-2

Non-strip additive 	Article 1020-8

Coarse aggregate, Standard Size No. 78M 	Article 1012-1

Mineral filler 	Article 1012-1

Stone screenings 	Article 1012-1

	At least 75 percent by weight of the aggregate retained on the No. 4 sieve shall have 2 or more fractured faces, and 90 percent by weight of the aggregate retained on the No. 4 sieve shall have 1 or more fractured faces.  The percent of wear shall not be more than 45 percent as determined by AASHTO T96.

	Prior to starting production of the mix, all aggregates shall be stockpiled for a sufficient period of time to facilitate the drainage of free moisture.

650-3	COMPOSITION OF MIXTURE.

	The Contractor will be required to furnish the Engineer with the name of the supplier and shipping point of the coarse aggregate, mineral filler, stone screenings, asphalt cement, and non-strip additive he proposes to use.

	A mix design will not be required for open-graded asphalt friction course.  A job mix formula will be established by the Engineer for the particular materials the Contractor proposes to use in accordance with Article 610�3, except that the job mix formula will show the aggregates to be used; and specify the percentage of asphalt cement, the percentage of non-strip additive to be added to the asphalt cement, the temperature at which the mixture is to be produced and placed, and the grade and rate of application of the tack coat if tack coat is required by special provisions.

	The completed mixture shall be within the limits shown in Table 650�1 and the requirements of the job mix formula.

	The non-strip additive shall be added to the asphalt cement in accordance with Article 622�3.

	When a mix has been tested and has been found to be outside the mixture range shown in Table 650�1, or the requirements of the job mix formula, the Engineer may require the removal from the road of any of this mix which has been placed and which is represented by the test results.  All such mix which has been removed shall be replaced with plant mix �which is within the mixture range and the requirements of the job mix formula at no cost to the Department.

TABLE 650-1

MIXTURE RANGE

Sieve Designation�Total Percent Passing��1/2"�100��3/8"�75-100��No. 4�25-50��No. 8�5-15��    No. 200�1-3��Asphalt Cement Content, Range .................5.0-10.0%���Temperature, Range ..............................200(F.-275(F.���Asphalt Cement Content, Tolerance .................(0.5%���Temperature, Tolerance ....................................(25(F.���650-4	CONSTRUCTION REQUIREMENTS.

	The asphalt plant mix shall be produced, transported to the site, and placed in accordance with the applicable requirements of Section 610, except as otherwise provided below.

	The existing surface shall be cleaned in an acceptable manner prior to placement of any asphalt material.

	Rolling of the friction course shall be as specified in Article 610�10.

	Any part of the finished friction course which shows non-uniform distribution of asphalt cement shall be removed and replaced at no cost to the Department.

650-5	METHOD OF MEASUREMENT.

	The quantity of friction course to be paid for will be the actual number of tons of friction course which has been incorporated into the completed and accepted work.  The friction course will be measured by being weighed in trucks on certified platform scales or other certified weighing devices.

650-6	BASIS OF PAYMENT.

	The quantity of friction course, measured as provided in Article 650�5, will be paid for at the contract unit price per ton for "Open-Graded Asphalt Friction Course, Type J-1".

	Furnishing non-strip additive will be paid for as provided in Article 622�5 for "Non-strip Additive".

	Furnishing asphalt cement for the mix will be paid for as provided in Article 620�5 for “Asphalt Cement for Plant Mix”. 

	Furnishing asphalt laboratory facilities will be paid for as provided in Article 615�3 for "Field Laboratory Rental, Asphalt Plant Mix".Asphalt Cement for Plant Mix".



�	The above prices and payments will be full compensation for all work covered by this section, including but not limited to producing, weighing, transporting, placing, and rolling the plant mix as specified in Section 610; furnishing the asphalt cement, non-strip additive, and all other materials for the plant mix; furnishing and applying tack coat as specified in Section 605; furnishing scales; maintaining the friction course until final acceptance of the project; and making any repairs or corrections to the friction course that may become necessary.

	Payment will be made under:

Open-Graded Asphalt Friction Course, Type J-1 	Ton

SECTION 652

PERMEABLE ASPHALT DRAINAGE COURSE

TYPES P-78M AND P-57

652-1	DESCRIPTION.

	The work covered by this section consists of the construction of a asphalt plant mix drainage course composed of a mixture of crushed aggregate, asphalt cement, and non-strip additive, properly laid upon a prepared surface, in accordance with these specifications and in conformity with the lines, grades, thickness, and typical sections shown on the plans.

652-2	MATERIALS.

	All materials shall meet the requirements of Division 10 shown below:

Coarse aggregate 	Article 1012-1

Asphalt cement, Grade AC-20 	Article 1020-2

Non-strip additive 	Article 1020-8

	The coarse aggregate shall meet the requirements of Article 1012�1 except that that portion of the coarse aggregate retained on the No. 4 sieve shall contain at least 60 percent by weight of crushed pieces having 2 or more mechanically induced fractured faces.

652-3	COMPOSITION OF MIXTURE.

	The Contractor shall submit samples of aggregates proposed for use in the mix.  A job mix formula will be established by the Engineer.  The completed mix shall meet the following gradation requirements:

Sieve Designation��Total Percent Passing���Type P78M�Type P57��                      1 1/2"��100��                      1"��95 - 100��                         3/4"�100���                         1/2"�95 - 100�25 - 60��                         3/8"�75 - 100���                     No.   4�20 - 45�0 - 10��                     No.   8�0 - 15�0 - 5��                     No. 200�1 - 3�0 - 3��  Asphalt Cement Content, %�2.5 - 3.5�2.0 - 3.0��  Mixing Temperature at Plant�200 - 250(F.�260 - 290(F.���	The asphalt cement content will be established by the Engineer within the specified ranges.  A non-strip additive at the rate of 0.5% shall be added to the asphalt cement.

	The temperature of the completed mix will be established by the Engineer  within the specified ranges.  A tolerance of (15(F. will be permitted from the temperature established by the Engineer.

652-4	CONSTRUCTION REQUIREMENTS.

	The asphalt plant mix shall be produced, transported to the site, and placed in accordance with the applicable requirements of Section 610, except as otherwise provided in this article.

	The asphalt cement shall be incorporated into the asphalt plant mix in accordance with Section 620.

	The non-strip additive shall be added to the asphalt cement in accordance with Article 622�3.

	A prime coat or tack coat will not be required.

	The rolling equipment and rolling sequences required by Article 610�10 shall not apply.  The Type P-78M shall be compacted to a degree acceptable to the Engineer.

	Following placement of the Type P-57 mixture to the appropriate line, grade and thickness, rolling shall begin when the mat has cooled sufficiently to support the weight of a 8 to 12 ton steel wheel tandem roller.  Mat temperature at the time of initial rolling shall be approximately 175 - 225 degrees F., unless otherwise directed by the Engineer.  The number of roller passes shall be 2 or 3, unless otherwise directed by the Engineer.  The rolling shall compact the drainage layer sufficiently to support the weight of equipment that will place the next layer of pavement.  The drainage layer shall not be compacted to the extent that it is not free draining or that the aggregate is crushed.

	No traffic will be allowed to travel on any permeable asphalt drainage course.  Only equipment necessary to place the next layer of pavement will be allowed on the drainage layer as directed by the Engineer.

652-5	METHOD OF MEASUREMENT.

	The quantity of permeable asphalt drainage course to be paid for will be the actual number of tons of drainage course which has been incorporated into the completed and accepted work.  The drainage course will be measured by being weighed in trucks on certified platform scales or other certified weighing devices.

652-6	BASIS OF PAYMENT.

	The quantity of permeable asphalt drainage course, measured as provided in Article 652�5, will be paid for at the contract unit price per ton for "Permeable Asphalt Drainage Course".

	Furnishing non-strip additive will be paid for as provided in Article 622�5 for "Non-Strip Additive".

	Furnishing asphalt cement for the mix will be paid for as provided in Article 620�5 for "Asphalt Cement for Plant Mix".

��	Furnishing asphalt laboratory facilities will be paid for as provided in Article 615�3 for "Field Laboratory Rental, Asphalt Plant Mix".

	The above prices and payments will be full compensation for all work covered by this section, including but not limited to producing, weighing, transporting, and placing the plant mix as specified in Section 610; compacting the mix when required; furnishing the asphalt cement, non-strip additive, and all other materials for the plant mix; furnishing scales; maintaining the permeable asphalt drainage course until final acceptance of the project; and making any repairs or corrections to the drainage course that may become necessary.

	Payment will be made under:

Permeable Asphalt Drainage Course, Type P-78M	Ton

Permeable Asphalt Drainage Course, Type P-57	Ton

SECTION 654

ASPHALT PLANT MIX, PAVEMENT

REPAIR

654-1	DESCRIPTION.

	The work covered by this section consists of repairs to existing pavement which are necessary in order to provide a safe, passable, and convenient condition for traffic, or to replace pavement which has been removed in order to remove or to place pipe lines.

	Repairing of existing pavement shall include but not be limited to the cutting of the existing pavement to a neat vertical joint and uniform line; the removal and disposal of pavement, base, and subgrade material as approved or directed by the Engineer; the coating of the area to be repaired with a tack coat; and the replacement of the removed material with asphalt plant mix.

	The repairs shall be made in accordance with the plans, or as approved or directed by the Engineer.

654-2	MATERIALS.

	Where a pavement repair detail is not shown in the plans, the type of asphalt plant mix to be used shall have been approved by the Engineer.

	Where a pavement repair detail is shown in the plans, the type of plant mix shall be in accordance with the pavement repair detail except where the specifications permit the substitution of another type of plant mix.

	In lieu of using the type of asphalt plant mix on the pavement repair detail, the Contractor may substitute any type of asphalt plant mix meeting the requirements of any job mix formula which has been issued by the Division of Highways for a project currently under contract.  In areas where the existing pavement is not to be resurfaced, the Contractor will not be allowed to substitute a different type of surface course from that shown on the pavement repair detail.

	An asphalt plant mix shall be used to repair portland cement concrete pavement as well as asphalt pavement.

�654-3	CONSTRUCTION METHODS.

(A)	General:

	Repair of existing pavement shall be done as approved or directed by the Engineer.  The work shall be coordinated with all other work and operations necessary to maintain traffic.

 (B)	Pipe Removal or Installation:

	Where traffic is to be maintained, the removal or installation of pipe shall be done in sections so that half the width of the roadway will be available to traffic.  Immediately upon completion of the entire pipe line removal or installation, the pavement repair shall be made.

654-4	METHOD OF MEASUREMENT.

	The quantity of asphalt plant mix to be paid for will be the actual number of tons of asphalt plant mix, complete in place, which has been used to make completed and accepted repairs, except for those repairs which have been made necessary by the contractor's negligence.  The asphalt plant mixed material will be measured by being weighed in trucks on certified platform scales or other certified weighing devices.

654-5	BASIS OF PAYMENT.

	The quantity of asphalt plant mix, measures as provided in Article 654�4, will be paid for at the contract unit price per ton for "Asphalt Plant Mix, Pavement Repair".

	The above price and payment will be full compensation for all work covered by this section, including but not limited to cutting, removal, and disposal of pavement, base, and subgrade; furnishing and applying tack coat; furnishing, placing, and compacting of asphalt plant mix; furnishing of asphalt cement for the asphalt plant mix; and furnishing scales.

	Any provisions included in the contract in the form of project special provisions or in any other form which provide for adjustments in compensation due to variations in the price of asphalt cement will not be applicable to payment for the work covered by this section.

	Payment will be made under:

Asphalt Plant Mix, Pavement Repair 	Ton

SECTION 660

ASPHALT SURFACE TREATMENT

660-1	DESCRIPTION.

	The work covered by this section consists of the construction of an asphalt surface treatment consisting of one or more applications of liquid asphalt material and one or more applications of aggregate cover coat material on a prepared surface.

660-2	MATERIALS.

	All materials shall meet the requirements of Division 10 shown below:

	Asphalt for mat coat shall be one of the following grades:

�Asphalt, Grade CRS-2 	Article 1020-7

Asphalt, Grade RS-2 	Article 1020-6

	Asphalt for seal coat shall be one of the following grades:

Asphalt, Grade CRS-2 	Article 1020-7

Asphalt, Grade RS-2 	Article 1020-6

Asphalt, Grade CMS-2 	Article 1020-7

Asphalt, Grade MS-2 	Article 1020-6

Aggregate for mat and seal coat 	Article 1012-2

Blotting sand 	Article 1012-3

	Before any asphalt surface treatment is placed, the Contractor shall obtain from the asphalt supplier and furnish to the Engineer a certification of compatibility of the asphalt with the aggregate proposed for use.  Anionic or cationic emulsion, as indicated by the compatibility test, shall be used.

660-3	WEATHER AND SEASONAL LIMITATIONS.

	No asphalt surface treatment shall be placed between October 15 and March 16, except for asphalt surface treatment which is to be overlaid with asphalt plant mix.

	Asphalt material shall be applied only when the surface to be treated is dry and when the atmospheric temperature is above 60(F. in the shade away from artificial heat.

	When placing asphalt surface treatment which is to be subsequently overlaid with asphalt plant mix, the seasonal and temperature limitations of Article 610�4 shall apply.

	Asphalt material shall not be applied when the weather is foggy or rainy.

660-4	SURFACE PREPARATION.

	The surface to be treated shall be cleaned of all dust, dirt, clay, grass, sod, and any other deleterious matter prior to application of the asphalt surface treatment.

660-5	ACCEPTANCE OF ASPHALT MATERIALS.

	The acceptance of asphalt materials shall be in accordance with the provisions of Article 1020�1.

660-6	APPLICATION EQUIPMENT.

	Asphalt application equipment shall meet the requirements of Article 600�5.

	Aggregate shall be applied by the use of a self-propelled, pneumatic tired aggregate spreader capable of maintaining a specified rate with a uniform application for the width of asphalt material being covered.  Tailgate spreaders will not be permitted.  Areas which are inaccessible to the aggregate spreader may be covered by hand spreading or other acceptable methods.

660-7	APPLICATION OF ASPHALT MATERIALS.

	The grades, rates of application, and the temperature at which the asphalt material is to be applied shall be within the limits shown in Table 660�1.

�	The required rates of application shall be based on the volume of material at the application temperature.

TABLE 660-1

MATERIAL APPLICATION RATES AND TEMPERATURES





TYPE OF COAT�

GRADE OF

ASPHALT�

ASPHALT RATE.,

GAL./SQ. YD.�

APPLICATION

TEMP. (F.�

AGGREGATE

SIZE�AGGREGATE

RATE

LBS./SQ. YD.��Mat�CRS-2 or RS-2�0.35-0.40�150-175�No. 6*�30-35���CRS-2 or RS-2�0.45-0.50�150-175�No. 5*�45-50���CRS-2 or RS-2�0.30-0.40�150-175�No. 78M*�15-20��Straight Seal�CRS-2 or RS-2�0.35-0.40�150-175�No. 78M�17-22��Drag Seal, Type A�CMS-2 or MS-2�0.45-0.50�150-175�No. 78M�28-32��Drag Seal, Type B�CMS-2 or MS-2�0.55-0.60�150-175�No. 78M**�30-34��Split Seal�CRS-2 or RS-2�0.45-0.50�150-175�No.78M�30-35��Triple Seal�CRS-2 or RS-2�0.60-0.75�150-175�No. 78M�45-51��Sand Seal�CRS-2 or RS-2�0.22-0.30�150-175�Blotting

Sand�12-15��

*	Use No. 6 or No. 78M aggregate for retreatment prior to an overlay on existing pavement

		Use No. 5 aggregate for initial treatment on new construction

**	8-12 lbs/sq. yd. of blotting sand shall be applied after final application of No. 78M has been completed 		and rolled

660-8	APPLICATION OF AGGREGATES.

	The size of the aggregate shall be as shown in Table 660�1 for the mat coat or the type of seal coat to be constructed.

	The rate of application for mat and seal aggregates shall be within the limits shown in Table 660�1.

	When directed by the Engineer, the Contractor shall weigh a sufficient number of truck loads of aggregate prior to spreading to verify that the rate of application is within the required limits.

660-9	CONSTRUCTION METHODS.

(A)	Asphalt Mat Coat:

	The surface on which the mat coat is to be applied shall have been approved by the Engineer before the mat coat liquid asphalt is applied.

	The Contractor shall place a string line guide for application equipment unless otherwise permitted by the Engineer.

	The mat coat shall be placed in full-lane widths unless otherwise permitted by the Engineer.

	The application of mat liquid asphalt shall be followed immediately by the spreading of the aggregate.  No more than 5 minutes shall elapse from the time the liquid asphalt is applied and the aggregate is spread.

�	The mat coat aggregate shall have been tested and approved and shall be drained of free moisture prior to use.  The aggregate shall be spread uniformly at the required rate and all nonuniform areas shall be corrected prior to rolling.

	Rolling shall be done immediately after the aggregate has been uniformly spread.  Initial rolling shall consist of one complete coverage with a 5 to 8 ton steel wheel roller after which pneumatic tired rollers shall be used.  Rolling shall continue until the aggregate is thoroughly keyed into the mat liquid asphalt.  The use of rollers which result in excessive crushing of the aggregate will not be permitted.  The rollers shall be designed to prevent picking up material.  The use of a combination steel wheel and pneumatic tired roller will not be permitted.  Two individual rollers shall be used.

	At the beginning of each mat liquid asphalt application, a paper shall be spread over the end of the previously completed mat coat and the asphalt application shall begin on the paper.  After use, the paper shall be removed and satisfactorily disposed of by the Contractor.

	Traffic may be permitted on the mat coat immediately after the rolling is complete.  After the aggregate is thoroughly seated, all excess aggregate shall be broomed off of the surface of the mat coat as directed by the Engineer.

	Defects or damage to the mat coat shall be corrected prior to the application of seal coat or plant mix overlay.

	The seal coat may be applied the same day the mat coat is placed provided the mat coat has been satisfactorily applied and rolled.

(B)		Asphalt Seal Coat:

	The type of seal coat to be used shall be as required by the contract.

	Seal coat aggregates shall have been tested and approved and shall be drained of free moisture prior to use.

	Where it is necessary to permit traffic on sections of a completed seal coat before it has cured sufficiently to prevent picking up, the aggregate rates shall be adjusted to provide a sufficient quantity of cover material to be spread over the surface of the seal coat to prevent traffic damage.

	Rolling for all seal coats shall be accomplished as described in the following paragraph, except that only the pneumatic tired roller shall be used on sand seal.

	Rolling shall be done immediately after the aggregate has been uniformly spread.  Initial rolling shall consist of one complete coverage with a 5 to 8 ton steel wheel roller after which pneumatic tired rollers shall be used.  Rolling shall continue until the aggregate is thoroughly keyed into the 

liquid asphalt.  A final coverage with the steel wheel roller may be required to provide a satisfactory finished surface.  The use of rollers which result in excessive crushing of the aggregate will not be permitted.  The rollers shall be designed to prevent picking up the material.  The use of a combination steel wheel and pneumatic tired roller will not be permitted.  Two individual rollers shall be used.

�	The provisions of Subarticle 660�9(A) shall apply to the width of seal coat construction, application of liquid asphalt and aggregate, and the construction of joints.

	When directed by the Engineer, the Contractor shall apply blotting sand in accordance with the provisions of Section 818.

	The construction of the various types of seal coats shall be in accordance with the following additional requirements:

	1.	Straight Seal:

		The full required amount of asphalt material shall be placed in one application and immediately covered with seal coat aggregate.  The full required amount of aggregate shall be uniformly spread in one application and all non-uniform areas shall be corrected prior to rolling.

		Immediately after the aggregate has been uniformly spread, rolling shall be done as previously described.

		When directed by the Engineer, excess aggregate material shall be broomed from the surface of the seal coat.

	2.	Drag Seal -- Type A:

		Approximately 0.20 to 0.25 gallons/square yard of asphalt material shall be applied to the existing surface immediately followed by the application of approximately 18 to 22 pounds/square yard of seal coat aggregate spread uniformly over the treated surface.  The remainder of the required amount of asphalt material shall then be applied and the aggregate and asphalt material thoroughly mixed by the use of approved drag brooms.

		Immediately after acceptable mixing, the remainder of the required amount of seal coat aggregate shall be uniformly spread over the surface and rolled as previously described.

	3.	Drag Seal -- Type B:

		Approximately 0.10 to 0.15 gallons/square yard of asphalt material shall be applied to the existing surface immediately followed by the application of approximately 15 to 17 pounds/square yard of seal coat aggregate.  A second application of 0.15 to 0.20 gallons/square yard of asphalt material shall be applied and followed immediately by the application of the remainder of the required amount of seal coat aggregate.  The remainder of the required amount of asphalt material shall then be applied and the aggregate and asphalt material thoroughly mixed by the use of approved drag brooms.

		Immediately after the aggregate has been uniformly mixed, rolling shall be done as previously described.

		After rolling the seal coat aggregate (No. 78M), the surface shall be lightly sanded using 8-12 pounds per square yard of blotting sand.

�	4.	Split Seal:

		Approximately 0.20 to 0.25 gallons/square yard of asphalt material shall be applied to the existing surface immediately followed by the application of approximately 20 to 22 pounds/square yard of seal coat aggregate spread uniformly over the treated surface.

		Immediately after the first application of seal aggregate has been made uniform, the remainder of the required amount of asphalt material and seal coat aggregate shall be applied and the seal coat shall be rolled as previously described.

	5.	Triple Seal:

		Approximately 0.20 to 0.25 gallons per square yard of the required liquid asphalt shall be applied to the existing surface immediately followed by the application of approximately 15 to 17 pounds per square yard of the required amount of seal coat aggregate spread uniformly over the treated surface.  This operation shall be performed 3 times and after the final application of aggregate is applied, it shall be rolled as previously described.

	6.	Sand Seal:

		The full required amount of asphalt material shall be placed in one application and immediately covered with the seal coat aggregate.  The full required amount of aggregate shall be uniformly spread in one application and all non-uniform areas shall be corrected prior to rolling.

		Immediately after the aggregate has been uniformly spread, rolling shall be done as previously described.

		When directed by the Engineer, excess aggregate material shall be broomed from the surface of the seal coat.

		When the sand seal is to be constructed for temporary sealing purposes only and will not be utilized by traffic, other grades of asphalt material meeting the requirements of Articles 1020�6 and 1020�7 may be utilized in lieu of the grade of asphalt required by Table 660�1 when approved by the Engineer.

(C)	Asphalt Mat and Seal:

	The mat coat shall be constructed in accordance with Subarticle 660�9(A) using the size aggregate required by the contract.

	The seal coat shall be constructed in accordance with Subarticle 660�9(B) using the type seal required by the project special provisions.

660-10	MAINTENANCE AND PROTECTION.

	The Contractor shall maintain and protect the asphalt surface treatment until it is accepted by the Department.  All necessary repairs shall be made in such a manner as to preserve the uniformity of the surface.

�660-11	METHOD OF MEASUREMENT.

	The quantity of asphalt surface treatment to be paid for will be the actual number of square yards of asphalt surface treatment which has been completed and accepted.  In measuring this quantity, the length will be the actual length constructed, measured along the surface.  The width will be the width required by the plans or directed by the Engineer measured along the surface.

660-12	BASIS OF PAYMENT.

	The quantity of asphalt surface treatment, measured as provided in Article  660�11, will be paid for at the contract unit prices per square yard for "Asphalt Surface Treatment, Mat Coat, No. ___________ Stone", "Asphalt Surface Treatment, ___________ Seal", Asphalt Surface Treatment, Drag Seal, Type _________", or "Asphalt Surface Treatment, Mat and Seal" in accordance with the type of asphalt surface treatment actually constructed.  Payment at the above prices will be made for replacing any satisfactorily completed asphalt surface treatment when such replacement has been made necessary by defects in subgrade or base which has been constructed by others.

	When the Engineer directs that the rate of application of asphalt material be decreased below the minimum rate shown in Table 660�1, no reduction in compensation will be made.

	When the Engineer directs that the rate of application of asphalt material be increased above the maximum rate shown in Table 660�1, compensation to the Contractor will be made in the amount of 5 cents plus the verified cash cost to the Contractor at the point of delivery for each gallon of asphalt material, measured at application temperature, necessitated by the increase.

	Blotting sand will be paid for as provided in Article 818�5 for "Blotting Sand".

	Furnishing and applying prime will be paid for as provided in Article 600�10 for "Prime Coat".

	The above prices and payments will be full compensation for all work covered by this section including but not limited to furnishing, hauling, spreading, and rolling the asphalt material and aggregate; furnishing and spreading blotting sand; and maintaining and repairing the asphalt surface treatment.

	Payment will be made under:

Asphalt Surface Treatment, Mat Coat, No. ________ Stone 	Square Yard

Asphalt Surface Treatment, _______ Seal 	Square Yard

Asphalt Surface Treatment, Drag Seal, Type ________ 	Square Yard

Asphalt Surface Treatment, Mat and Seal 	Square Yard
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