** USE WHEN SPECIFIED IN THE MATERIALS DESIGN REPORT **

*	  USE IN CONJUNCTION WITH THE BID ITEM: 9240170 		*

*	     USE IN CONJUNCTION WITH STORED SPECIFICATIONS: 1001MATL             *        
*  					       						       104ENVIR             *       
*											       924CQC                *

* FILL IN THE FOLLOWING: 									     *

* ASPHALT CONTENT (1 place) 									     *
    * 		 SUBSECTION 2.0 		  					        *
[bookmark: _GoBack]
* TYPE OF ASPHALT BINDER (2 places)                                  				     *
	* 	 ITEM 4040230 – ITEM DESCRIPTION                                               *
    * 	 SUBSECTION 2.03  				  	                              *

(404BWC, 12/16/21)

ITEM 4040230  - ASPHALT BINDER (XXXXXXXXX):
ITEM 4040420  - 	HOT MIX ASPHALTIC CONCRETE (BONDED WEARING COURSE):
ITEM 4040421  - 	POLYMER MODIFIED EMULSIFIED ASPHALT MEMBRANE (BONDED WEARING COURSE):
ITEM 4040425  - MINERAL ADMIXTURE:

bonded wearing course:

1.0 Description:

The work under these items shall consist of furnishing all materials and equipment necessary to place a Bonded Wearing Course with the application of polymer modified emulsion membrane followed with an overlay of asphaltic concrete in accordance with the requirements of the specifications and in conformity to the lines shown on the project plans or as established by the Engineer.

2.0 Materials:

For comparative purposes, quantities for hot mix asphaltic concrete, asphalt binder and the mineral admixture shown in the bidding schedule have been calculated based on the following data:

	Spread rate per inch of thickness (lb./ sq. yd.)
	100

	Asphalt binder, %
	X.X

	Mineral admixture by weight of mineral aggregate, %
	1.0



2.01					Mineral Aggregate:

The contractor shall provide a source of mineral aggregate in accordance with the requirements of Section 1001 of the specifications.

When the contractor selects a source or sources, it shall notify the Engineer. The contractor shall be solely responsible for assuring that the mineral aggregate meets all requirements and when processed, is fully capable of providing asphaltic concrete which meets all the requirements of these specifications.

Coarse mineral aggregate shall consist of crushed gravel, crushed rock, or other approved inert materials with similar characteristics, or a combination thereof, conforming to the requirements of the specifications.

Fine mineral aggregate or blend material shall consist of natural sand, sand prepared from rock or other approved inert materials, or a combination thereof, conforming to the requirements of these specifications. The contractor may blend uncrushed fine virgin aggregate up to a maximum of 15 percent of the total aggregate. The total composite of fine aggregate shall meet the requirement for uncompacted void content. The uncrushed fine virgin aggregate shall be 100 percent passing the 1/4 inch sieve and contain no more than 4.0 percent passing the No. 200 sieve. 

Mineral aggregate furnished for mix designs shall be representative of the source(s) and sampled from the material stockpiles to be utilized in asphaltic concrete production. Mix designs shall conform to the grading limits in Table 1, when tested in accordance with Arizona Test method 201.

	TABLE 1
MIX DESIGN GRADING LIMITS

	Sieve 
Size
	Percent Passing

	
	1-Inch Nominal Lift Thickness
	1½-Inch Nominal Lift Thickness

	
	Without Admixture
	With 
Admixture
	Without Admixture
	With 
Admixture

	5/8 Inch
	
	
	100
	100

	1/2 Inch
	100
	100
	80 – 100
	80 – 100

	3/8 Inch
	80 – 100
	80 – 100
	55 – 80
	55 – 80

	No. 4
	23 – 39
	24 – 40
	24 – 39
	25 – 40

	No. 8
	19 – 31
	20 – 32
	19 – 31
	20 – 32

	No. 40
	9 – 19
	10 – 20
	7 – 17
	8 – 18

	No. 200
	3.0 – 6.0
	4.0 – 7.0
	3.0 – 6.0
	4.0 – 7.0



Mineral aggregates shall conform to the requirements in Table 2 when tested in accordance with the applicable test methods.

Tests on aggregates outlined in Table 2, other than abrasion, shall be performed on materials furnished for mix design purposes and composited to the mix design gradation. Abrasion shall be performed separately on samples from each source of mineral aggregate. All sources shall meet the requirements for abrasion.

	TABLE 2
MINERAL AGGREGATE CHARACTERISTICS

	Characteristics
	Test Method
	Requirement

	Combined Bulk Oven
 Dry Specific Gravity
	Arizona Test
 Method 251
	2.350 - 2.850

	Combined Water 
Absorption
	Arizona Test
 Method 251
	0 - 2.5%

	Abrasion
	AASHTO T96
	100 Rev., Max 9%
500 Rev., Max 40%

	Sand Equivalent
	AASHTO T176
	Minimum 55

	Fractured Coarse 
Aggregate Particles
	Arizona Test
 Method 212
	Minimum 85% (two fractured faces) and minimum 92% (one fractured face)

	Uncompacted Void 
Content
	AASHTO T304
	Minimum 45.0%

	Carbonates
	Arizona Test Method 238
	Maximum 20%


.
2.02	Mineral Admixture:

Mineral admixture shall be 1.0 percent, by weight of the mineral aggregate. Mineral admixture shall be either Portland cement, blended hydraulic cement, or hydrated lime conforming to the requirements of Table 3.

	TABLE 3
MINERAL ADMIXTURE

	Material
	Requirement

	Portland Cement, Type I or II
	ASTM C150

	Blended Hydraulic Cement 
	ASTM C595

	Hydrated Lime
	ASTM C1097



The certification and acceptance of Portland cement, blended hydraulic cement and hydrated lime shall be in accordance with ADOT Materials Practice and Procedure Directive No. 13a, "Certification and Acceptance of Hydraulic Cement, Fly Ash, Natural Pozzolan, Silica Fume, and Lime".

2.03	Asphalt Binder:

The asphalt binder shall be PG XXXXXXXX and shall conform to AASHTO M320 and the requirements of Table 1005-1a or Table 1005-1b, as applicable.

2.04	Polymer Modified Emulsion Membrane:

The polymer modified emulsion membrane shall conform to the requirements of Table 4.
									
	TABLE 4
POLYMER MODIFIED EMULSION MEMBRANE REQUIREMENTS

	Test on Emulsion
	Method
	Requirements

	Viscosity @ 77F, Seconds
	AASHTO T59
	20 – 120

	Sieve Test, % (1)
	AASHTO T59
	0.1 max.

	24-Hour Storage Stability, %  (2)
	AASHTO T59
	1 max.

	Residue from Distillation  @ 400F, % (3)
	AASHTO T59
	65 min.

	Oil portion from distillation, ml of oil per 100g emulsion
	AASHTO T59
	2 max.

	TEST ON RESIDUE FROM DISTILLATION

	Elastic Recovery, 77F,   20 cm elongation, %
	AASHTO T301
	60 min.

	Ductility @ 77F, cm
	AASHTO T51
	70 min.

	Penetration @ 77F, 100g, 5 sec, range in 0.1 mm
	AASHTO T49
	40 – 90

	Notes:

1. The sieve test is waived if successful application of the material has been achieved in the field.

1. After standing undisturbed for 24 hours, the surface shall show no white, milky colored substance, but shall be a smooth homogeneous color throughout.

1. AASHTO T59 with modifications to include a 400F  10F maximum temperature to be held for a period of 15 minutes.



3.0						Construction Requirements:

3.01		Mix Design:

A mix design shall be formulated and submitted by the contractor to the Engineer. The mineral aggregate samples used for mix design purposes shall be representative of aggregate materials to be used during production.

The mix design shall be prepared by or under the supervision of a professional engineer experienced in the development of mix designs and mix design testing. The mix design engineer shall meet the requirements given in ADOT Materials Practice and Procedure Directive No. 4, “Asphaltic Concrete Mix Design Proposals and Submittals”. The mix design shall be provided in a format that clearly indicates all the mix design requirements and shall be sealed, signed, and dated by the mix design engineer. 

The mix design shall be prepared by a mix design laboratory that has met the requirements of the “System for the Evaluation of Testing Laboratories” directive.

The contractor may propose the use of a mix design that has been developed for a previous project. The proposed mix design shall meet the requirements of these specifications. The contractor shall provide evidence that the type and source of bituminous material, the type of mineral admixture, and the source and methods of producing mineral aggregate have not changed since the formulation of the previous mix design. The contractor shall also provide current test results for all specified characteristics of the mineral aggregate. The Engineer will review, and approve or disapprove the proposed mix design. Should the Engineer disapprove the use of the previously used mix design, the contractor shall prepare and submit a new mix design proposal in accordance with the requirements of these specifications.

A previously used mix design older than two years from the date it was formulated, sealed, signed, and dated shall not be allowed for use. Once approved for use on a project, a previously used mix design may be used for the duration of that project.

Test results used in the formulation of the mix design must be from testing performed no earlier than 45 days prior to the date the mix design is signed by the mix design engineer. Historical abrasion values may be supplied on sources provided the testing was conducted within the past two years.

The mix design shall be submitted to the Engineer under a cover letter signed by an authorized representative of the contractor.

The mix design shall be submitted to the Engineer for review a minimum of five working days prior to the start of production.

The mix design shall conform to the requirements in Table 5.

	TABLE 5
ASPHALTIC CONCRETE MIX DESIGN CRITERIA

	Criteria
	Requirement
	Test Method

	Asphalt Content (1)
 1 Inch Lift Thickness (4)
1-1/2 Inch Lift Thickness (4)
	
4.8 – 6.2%
4.6 – 6.0%
	

	Film Thickness, microns (2)
	10.0 Min
	Asphalt Institute MS-2

	Drain-down Test
	0.10 Max
	AASHTO T305

	Moisture Sensitivity (3)
	75 % Min
	AASHTO T283

	Notes:

(1) Asphalt Content by total weight of mix

(2) Film Thickness calculation is based Asphalt Institute MS-2 (Sixth Edition), table 6.1 for surface area calculation and based on effective asphalt.

(3) Compact samples with the gyratory compactor using 6-inch diameter molds and 100 gyrations. Use mix quantity necessary to obtain compacted samples 3.740 +/- 0.197 inches in height. Further test compacted samples regardless of air void levels achieved after 100 gyrations. Apply a partial vacuum at 20 inches Hg to samples to be conditioned for 20 seconds and proceed without calculating percent saturation. Mixture and compaction temperatures are to be as recommended by the binder supplier. Freeze/thaw cycle shall be performed if project elevation is above 3500 ft.

(4) Asphalt content target may fall outside the indicated range, if approved by the Engineer.



The Engineer reserves the right to adjust the asphalt content during production from the mix design value.

At any time after production of asphaltic concrete has been started using the approved mix design, changes may be proposed by the contractor or directed by the Engineer.

The contractor shall not change its methods of crushing, screening, washing, or stockpiling from those used during production of material used for mix design purposes without approval of the Engineer, or without requesting a new mix design.

If the contractor elects to change its source or type of bituminous material, the type of mineral admixture, or the source(s) of mineral aggregate, or if the contractor adds or deletes the use of a mineral aggregate stockpile(s) regardless of source, testing to the extent deemed necessary by the Engineer shall be performed to ensure the mix design criteria is met.

The contractor may make self-directed target changes to the approved mix design within the limits shown in Table 6 below. Requests for self-directed target changes shall be made in writing and acknowledged by the Engineer prior to start of production for a lot. Self-directed target changes shall meet contract requirements for mix design criteria and grading limits.
										
	TABLE 6

	MEASURED CHARACTERISTIC
	ALLOWABLE SELF-DIRECTED TARGET CHANGES

	3/8 inch Sieve
	+/- 4% from mix design target value

	No. 8 Sieve
	+/- 4% from mix design target value

	No. 40 Sieve
	+/- 2% from mix design target value

	Asphalt Cement Content
	
+/-0.2% from mix design target value



The contractor may also propose target changes to the approved mix design for the Engineer’s approval. The Engineer will determine if the proposed target change will result in mix production that meets the contract requirements for the design criteria and grading limits. For acceptance purposes, target changes will not be retroactive.

In no case shall the approval of mix design changes relieve the contractor of the responsibility for the results obtained by the use of such approved changes.

Should a mix design prove unsatisfactory to the contractor during production, the contractor shall furnish the Engineer with a revised mix design. For acceptance purposes, the revised mix design will not be retroactive.

If, at any time, unapproved changes are made by the contractor in the source of the bituminous material, source(s) or mineral aggregate production methods, or proportional changes in violation of approved mix design stipulations, production shall cease until a new mix design is developed at no additional cost to the Department, or the contractor complies with the approved mix design.

If the Engineer determines that a new mix design is necessary due to changes in mineral aggregate characteristics or gradation, costs associated with the development of the new mix design shall be borne by the contractor.

3.02					Pre-Activity Walkthrough:

Prior to placement, the contractor shall conduct a Pre-Activity Walkthrough with all parties expected to work on the bonded wearing course. 

Locations where adjustments to application rate may be appropriate shall be documented.
 
A location for a test strip, approximately 1,000 feet in length shall be proposed by the contractor. If additional test strip locations are desired due to varying surface conditions, these shall also be proposed by the contractor and documented by the Department.

Other factors or site conditions such as turn or deceleration lanes, changes in surface characteristics, crack fill, and recent patchwork which may affect placement of the bonded wearing course shall also be identified by the contractor and documented by the Department. A description of any affecting conditions and the corresponding locations and action to be taken to minimize their impact shall be identified by the contractor and documented by the Department.

3.03				Bonded Wearing Course Test Strip:

Prior to the start of placement, all equipment used in the placement of the bonded wearing course shall be verified to be in satisfactory operating condition and in accordance with the requirements specified herein.

Aggregates shall be verified to be in condition consistent with that in which they existed at the time when the initial mix design samples were obtained with adequate moisture. Bituminous material certifications shall be verified to indicate that the required type of material is on hand and at the proper temperature.

The existing pavement surface to receive the test strip shall be verified to have been adequately swept and cleaned and to meet the requirements specified herein. Anticipated application rates shall have been marked and clearly visible to equipment operators. 

During placement of the test strip, all equipment shall be observed to confirm proper operation. 

Rolling shall immediately follow placement of the bonded wearing course and be verified to be in conformance with the requirements specified herein.

Prior to any subsequent placement, the test strip shall be observed to have adequate embedment of the bonded wearing course without excessive voids or loss of material. Specifically, the asphaltic concrete material shall have been placed and compacted sufficiently to seat the material into the polymer modified emulsion membrane without excessive fracturing of mix aggregate. If the condition of the test strip is not acceptable to the Engineer, adjustments shall be made as appropriate, and an additional test strip shall be performed.

3.04				Application of Polymer Modified Emulsion Membrane:

The polymer modified emulsion membrane shall be sprayed at a temperature of 120 to 180 degrees F. The sprayer shall accurately and continuously monitor the rate of spray and provide a uniform application across the entire width to be overlaid.

The approximate application rate of the polymer modified emulsion membrane shall be 0.24 gallons per square yard. Field adjustments, in the range of +/- 0.06 gallons per square yard, to the approximate application rate of the polymer modified emulsion membrane shall be determined based upon the existing surface condition of the pavement and the embedment achieved by the asphaltic concrete.

3.05		Placing and Finishing:

1.        General Requirements:

All wheels and tires of compactors shall be wetted with water, or if necessary soapy water, or a release agent in order to prevent the sticking of asphaltic concrete.  All other equipment surfaces shall be treated when necessary with a release agent.  Only release agents evaluated through NTPEP are acceptable for use.   The results from NTPEP testing, when tested in accordance with AASHTO TP 102, shall meet the following criteria:	
				
	TABLE 7

	RELEASE AGENT TEST
	REQUIREMENT

	Asphalt Stripping Test
   Diluted
   Non-Diluted (Full Strength)
	No Stripping
No Stripping

	Mixture Slide Test
	10 g Retained, Max.

	Asphalt Performance Test
	Less than or equal to 10.0% after the third cycle



Release agents which degrade, dissolve, or in any way damage the bituminous material shall not be used.  Diesel fuel shall not be used as a release agent.

Unless otherwise specified on the project plans, the bonded wearing course shall not be placed on the 2-foot widened section where guardrail is to be installed.

1.             Weather Requirements:

Bonded wearing course shall be placed when the temperature of the surface on which the bonded wearing course is to be placed is at least 75 degrees F and the ambient temperature at the beginning of placement is at least 60 degrees F and rising. The placement shall be stopped when the ambient temperature is 60 degrees F or less and falling. Night time placement may occur during falling temperature if the low temperature is 60 degrees F or higher.

No placement of the bonded wearing course shall occur if ambient temperatures are forecasted to be at or below 40 degrees F at any time during the day or night after placement.

Warm Mix Asphalt (WMA) technologies may be used in the mixture at the option of the contractor provided all requirements of the specifications are met.

No placement of the bonded wearing course shall occur if sustained wind speeds in excess of 15 miles per hour are forecast on the day of the scheduled placement. However, the Engineer may allow placement of bonded wearing course during high wind conditions if the ambient temperature is 75 degrees F and rising.

No bonded wearing course placement shall take place if rain is forecast during the proposed day of placement. However, at the discretion of the Engineer, placement may commence if actual conditions are conducive to placement.

At any time, the Engineer may require that the work cease or that the work day be reduced in the event that the weather conditions, either existing or expected, are anticipated to have an adverse effect upon the bonded wearing course.

Unless otherwise directed by the Engineer, no traffic (including construction traffic, with the exception of required striping equipment) shall be allowed on the bonded wearing course until the rolling operation is complete and the surface temperature is below 100 degrees F. If deemed necessary by the Engineer, the contractor shall lightly sprinkle the finished mat with water to expedite opening the roadway to traffic.

1. Surface Preparation:

Manhole covers, drains, grates, catch basins, and other such utility structures shall be protected and covered with plastic or building felt prior to paving and also shall be clearly referenced for location and adjustment after paving.  If adjustments to the above items are required, such work will be paid for at the respective contract unit prices, under the items of work established in the bid schedule.

All holes, depressions or irregularities in the existing pavement shall be repaired.  All loose and unsuitable material shall be removed and replaced by suitable material, which shall be compacted to produce a dense uniform surface conforming to the adjacent area. 
  
Thermoplastic traffic markings shall be removed. Symbols, characters, or other markings greater than ¼-inch in thickness shall be removed down to the top of the existing pavement surface.

The entire pavement surface to be overlaid shall be thoroughly cleaned of deleterious material, giving specific attention to accumulated mud and debris. Pressurized water, vacuum systems, or both may be required to ensure a clean surface.

1. Paving Equipment:

The contractor shall use a self-priming spray-paver, designed and built for the purpose of applying the bonded wearing course. All other equipment and tools to be used are subject to approval by the Engineer. All equipment and tools shall be maintained in satisfactory working condition at all times.

The self-priming spray-paver shall be capable of spraying the Polymer Modified Emulsion Membrane at the applicable rate, applying asphaltic concrete, and leveling the surface of the mat in one pass at the rate of 30 to 50 feet per minute. The spray-paver shall be capable of placing the asphaltic concrete within 5 seconds of applying the Polymer Modified Emulsion Membrane. No wheel or other part of the paving machine shall come in contact with the Polymer Modified Emulsion Membrane before the asphaltic concrete is applied. The spray-paver shall incorporate a receiving hopper, feed conveyor, insulated storage tank for Polymer Modified Emulsion Membrane, Polymer Modified Emulsion Membrane spray bar with variable width, and a heated vibratory screed.  The spray paver may include an optional tamping bar. The screed shall have the ability to crown the pavement at the center both positively and negatively and have vertically adjustable extensions to accommodate the desired pavement profile. 

1. Transportation:

Asphaltic concrete delivered to the project shall be a free flowing, homogeneous mass in which there is no segregation, crusts, lumps, or migration of the asphalt binder.  Should any of these conditions be evident in the material transported to the project, the contractor shall take the necessary corrective action to eliminate such conditions.  If any of these conditions persist, the Engineer will order the work to be stopped until satisfactory corrective action has been taken.

1. Loading asphaltic concrete into the Paving Machine:

The asphaltic concrete material will be loaded into the paving machine using a material transfer vehicle. Asphaltic concrete will not be loaded directly from a truck into the paving machine, nor will it be placed on the surface being paved and subsequently loaded into the paving machine using a windrow pickup machine. 

1. Automatically Actuated Control Systems:

Except under certain conditions or at certain locations where the Engineer deems the use of automatic controls impractical, asphaltic concrete shall be placed and finished by means of self-propelled paving machines equipped with an automatically actuated control system.

The control system shall control the elevation of the screed at each end by controlling the elevation of one end directly and the other indirectly, either through controlling the transverse slope or, alternately when directed, by controlling the elevation of each end independently.

The control system shall be capable of working with the following devices which shall be furnished with the machine:

(1) Ski-type device at least 30 feet in length, supported throughout its entire length.

(2)	Short ski.

Failure of the control system to function properly shall be cause for the suspension of the asphaltic concrete operation.

3.06		Application of Asphaltic Concrete Overlay:

The asphaltic concrete shall be placed at a mix temperature of 290 to 330 degrees F and shall be spread over the polymer modified emulsion membrane within 5 seconds. The asphaltic concrete shall be placed over the full width of the polymer modified emulsion membrane with a heated, vibratory screed. If there are pavement surface or quality issues when using the vibrating screed or optional tamping bar, the Engineer may direct that the vibration and tamping modes be discontinued.

The asphaltic concrete application rate shall be 100 pounds per square yard per inch of thickness. The asphaltic concrete application rate may be up to 10 pounds per square yard less than specified as long as thickness requirements are met, and aggregates are not excessively fractured as determined by the Engineer. 

3.07		Joints:

Longitudinal joints shall be staggered a minimum of 1 foot with relation to the longitudinal joint of the immediate underlying course.

The contractor shall schedule its paving operations to minimize exposed longitudinal edges. Unless approved by the Engineer, the contractor shall limit the placement of asphaltic concrete courses, in advance of adjustment courses, to one shift of asphaltic concrete production. The contractor shall schedule its paving operations in such a manner to eliminate exposed longitudinal edges over weekends or holidays.

Longitudinal joints shall be located within 1 foot of the centerline between two adjacent lanes.

3.08	Compaction:

1. General Requirements:

The temperature of asphaltic concrete just prior to compaction shall be at least 275 degrees F and compaction shall be completed before the asphaltic concrete falls below 195 degrees F.

The drums of compactors shall be wetted with water, or if necessary soapy water, or a release agent approved in accordance with the requirements of Subsection 3.05 of these specifications to prevent the asphaltic concrete form sticking to the steel wheels during rolling. The Engineer may change the rolling procedure if in the Engineer’s judgment the change is necessary to prevent the asphaltic concrete from sticking to the steel wheels.

1. Equipment:

Compacting and smoothing shall be accomplished by the use of steel double drum compactors. Vibratory compactors may be used in the static mode only. The compactors shall be self-propelled and shall be operated with the drive wheel in the forward position. A minimum of three compactors shall be provided, however, sufficient compactors shall be provided so that the drums of the compactors when staggered will cover the entire width of the paving machine during initial breakdown.

Compactors shall be operated in accordance with the manufacturer’s recommendations. Compactors shall be designed and properly maintained so that they are capable of accomplishing the required compaction.

The compactors shall weigh not less than 10 tons.

1. Rolling Procedure:

One pass is defined as one movement of a compactor in either direction. Coverage is defined as the number of passes that are necessary to cover the entire width that is being paved.

Compaction shall be accomplished by covering the entire pavement surface with 2 to 3 roller passes.

A sufficient number of compactors shall be used for initial breakdown so that when the compactors are staggered, the entire width of the mat being laid is compacted with one forward pass of the compactors. Rolling shall immediately follow the placement of the asphaltic concrete.

A separate roller(s) shall be used for final compaction. The roller(s) used for final compaction shall follow as closely behind the initial breakdown rollers as possible.

Excessive rolling to the extent of aggregate degradation shall not be permitted.

Compaction will be deemed to be acceptable on the condition that the asphaltic concrete is compacted using the type of compactors specified, ballasted and operated in accordance with the manufacturer’s recommendations, with the number of coverage passes of the compactors as specified, and resulting in a uniform final pavement surface.

3.09	Compacting Miscellaneous Items and Surfaces:

Asphaltic concrete used in the construction of miscellaneous items and surfaces shall be compacted using compactors, hot-hand tampers, smoothing irons, mechanical vibrating hand tampers, or with other devices to the extent considered necessary by the Engineer.

3.10	Contractor Quality Control:

The contractor shall perform the quality control measures described in Subsection 106.04(C) of the specifications.  At the weekly meeting, the contractor shall be prepared to explain and discuss how the following processes will be employed.

Aggregate production, including crusher methods, pit extraction, and washing;

(A) Stockpile management, including stacking methods, separation technique, plant feed technique, stockpile pad thickness, and segregation prevention;

(B) Proportioning and plant control, including plant scale calibration, mix temperature control, storing method, and addition of admixture;

(C) Transporting and placing, including hauling distance and temperature control, segregation and non-uniform placement control, and joint placement and technique; and

(D) Compaction, including types and weight of rollers, establishing and monitoring of roller patterns, and temperature controls.

The contractor shall obtain samples and perform the tests specified in table 8:

	TABLE 8

	CONTRACTOR QUALITY CONTROL TESTING REQUIREMENTS

	TYPE OF TEST
	TEST METHOD
	SAMPLING POINT
	MINIMUM
TESTING FREQUENCY

	Mineral Aggregate for Asphaltic Concrete

	Gradation
	Arizona Test Method 201
	Crusher Belt or Stockpile
	1 per 500 Tons

	Sand
Equivalent
	AASHTO T 176
	Crusher Belt or Stockpile
	1 per 1,000 Tons of total aggregate (1)

	Fractured Coarse Aggregate Particles
	Arizona Test Method 212
	
	

	Uncompacted Void Content
	Arizona Test Method 247
	
	

	Asphaltic Concrete

	Asphalt Content
	Arizona Test Method 421
	Plant
	4 times per full shift

	Note:

(1) Prior to the completion of the mix design, quality control tests on mineral aggregate shall be performed based on the anticipated percent use of each stockpile. Samples taken from individual stockpiles may be composited prior to performing the required tests, or testing may be performed on material from each stockpile and the composite test result for each required test determined mathematically.



4.0	Acceptance of Materials:

4.01			General Requirements:

If the production of asphaltic concrete is stopped either for failure to meet the requirements of these specifications or because changes are made in the mix design, samples will be taken for compliance either after production resumes or after changes in the mix design have been made. The acceptance of the mineral aggregate gradation and the asphalt binder content will be determined on the basis of the tests specified in Subsection 2.0 of these specifications. The Engineer reserves the right to increase the frequency of sampling and testing upon the resumption of asphaltic concrete production.

4.02	Mineral Aggregate:

(A) General: 

Aggregate shall be free of deleterious materials, clay balls, and adhering films or other material that prevent thorough coating of the aggregate with bituminous material.

Prior to and during asphaltic concrete production, the Engineer will obtain and test samples of mineral aggregates for the determination of the sand equivalent, and fractured coarse aggregate particles. Samples shall be obtained either from the cold feed belt prior to the addition of mineral admixture, or from the stockpile when sampling form the cold feed belt is not possible. Operations shall cease and the contractor shall have the option of requesting a new mix design or correcting deficiencies in the aggregate stockpiles, in the event that test results do not meet the requirements in Table 2.

(B) Mineral Aggregate Gradation: 

Prior to the initial startup of asphaltic concrete production and prior to startup after any subsequent mix design revisions affecting gradation, a sample of the combined material aggregate shall be tested and shall meet the gradation requirements indicated in Table 1. If the mineral aggregate does not meet these requirements, production shall not begin until the mineral aggregate is in compliance with this requirement.

For each approximate 500 tons of asphaltic concrete produced, one sample of mineral aggregate shall be taken by the Engineer. Samples shall be taken in accordance with the requirements of Arizona Test Method 105 on a random basis. For batch plants, the sample shall be taken from the hot bins.  For other than batch plants, the sample shall be taken from the cold feed belt. In any shift that the production of asphaltic concrete is less than 500 tons, at least one sample shall be taken. 

Samples will be tested for conformance to the mix design gradation, with or without mineral admixture as appropriate, in accordance with the requirements of Arizona test Method 201.

The gradation will be accepted when the result of a single test meets the requirements below in Table 9.

	TABLE 9
Gradation Acceptance Criteria

	Passing Sieve
	Gradation Tolerance

	3/8 Inch
	Target Value ± 6

	No. 8
	Target Value ± 5

	No. 40
	Target Value ± 4

	No. 200
	Target Value ± 2.0



At any time that test results indicate that the gradation does not fall within all of the limits indicated, the production of asphaltic concrete shall cease immediately and shall not begin again until a calibration test indicates that the gradation is within the test limits indicated.

4.03	Asphalt Content: 

During production of asphaltic concrete the contractor shall maintain at the plant site a nuclear asphalt content gauge calibrated and operated in accordance with Arizona test Method 421. At the discretion of the Engineer, the Department may choose to prepare the calibration samples for use by the contractor. Under the observation of the Engineer, the contractor shall determine the asphalt content by means of the nuclear asphalt content gauge a minimum of four times per full shift. The Engineer will determine the times that the samples are taken. The contractor’s technicians performing the testing, including the calibration of the nuclear gauge, shall meet the technician requirements given in the “System for Evaluation of Testing Laboratories” directive.

Production of bonded wearing course shall cease immediately and the plant and/or the nuclear asphalt content gauges re-calibrated if any single test results varies by an amount greater than ±0.6, or the average of three-consecutive test results varies by an amount greater that ±0.50, form the amount directed by the Engineer. Material that has already been produced may be used on the project if that single test value representative of that material varies by an amount from ±0.51 to ±0.60, inclusive, from the amount directed by the Engineer. Material that has already been produced may not be used on the project if the single test value representative of that material varies by an amount greater that ±0.61 from the amount directed by the Engineer unless, by retesting, the material is found to be acceptable.

4.04	Spread Lot:

A spread lot shall be considered to be one-half shift of production. The contractor shall record information pertaining to each spread lot on forms provided by the Engineer. Information shall include the project number, date, and period of time that each spread lot was placed, the spread lot number, beginning and ending station, the plans thickness, target spread rate, and tons placed in each spread lot. Completed spread lot forms shall be signed by the contractor and given to the Engineer at the end of each shift.

The Engineer will calculate the quantity required in each spread lot using the target spread rate.

The calculated quantity required in each spread lot will be compared to the actual quantity placed. A spread lot will be considered to be acceptable if the actual quantity placed does not vary by more than 10.0 percent from the required quantity. 

4.05	Surface Tolerances:

Asphaltic concrete shall be compacted as required, smooth and true to the required lines, grades, and dimensions.

Specifically, the following requirements shall be met:

(1) The finished asphaltic concrete surface shall be tested and shall not vary more than 1/8-inch from the lower edge of a 10-foot straightedge when it is placed in the longitudinal direction, excluding across transverse joints and excluding across longitudinal joints, and

(2)	All deviations exceeding the specified tolerances above shall be corrected by the contractor, to the satisfaction of the Engineer.

4.06	Acceptance of Bonded Wearing Course:

Bonded wearing course will be accepted complete in place, if, in the judgment of the Engineer, the bonded wearing course reasonably conforms to the requirements specified herein.  Bonded wearing course that is not acceptable and is rejected shall be replaced to the satisfaction of the Engineer and at no cost to the Department.

5.0	Method of Measurement:

The hot mix asphaltic concrete will be measured by the ton for the mixture actually used, which will include the weight of mineral aggregate, asphalt binder, and mineral admixture.  Measurement will include any weight used in construction of intersections, turnouts, miscellaneous items, or other surfaces.

Asphalt binder will be measured by the ton.

Polymer modified emulsion membrane will be measured by the ton of diluted material.

Mineral admixture will be measured by the ton for the mineral admixture actually used in accordance with Subsection 403-2 of the specifications.

6.0	Basis of Payment:

The accepted quantity of the hot mix asphaltic concrete, measured as provided above, will be paid for at the contract unit price per ton, adjusted if necessary for spread, which price shall be full compensation for the work, complete in place, as specified herein.

If the quantity in a spread lot is found to vary by more than +10.0 percent from the required quantity, no payment will be made for the material which exceeds the +10.0 percent, including asphalt cement and mineral admixture.

The Engineer may exclude asphaltic concrete from the spread lot if the Engineer determines that the proposed use of the material or the existing surface conditions are not conducive to the use of spread lots.

The accepted quantity of the asphalt binder, measured as provided above, will be paid for at the contract unit price per ton, which price shall be full compensation for the work, complete in place, as specified herein.

The results of a nuclear asphalt content gauge shall not be used to determine the weight of asphalt binder for payment.  Adjustments in payment shall be made in accordance with the requirements of Subsection 1005-3.01 of the specifications.

The accepted quantity of polymer modified emulsion membrane, measured as provided above, will be paid for at the contract unit price per ton, which price shall be full compensation for the work, complete in place, as specified above.

The bidding schedule quantity for polymer modified emulsion membrane is based on an approximate application rate of 0.24 gallons per square yard for each application shown on the project plans.  

Mineral admixture will be paid for at the predetermined price established in the Bidding Schedule.

When water is used, no separate payment will be made for the water or its application, the cost being considered as included in this contract item.

When Warm Mix Asphalt (WMA) technologies are used in the mixture, no separate payment will be made for WMA additives or technologies, necessary hot plant modifications, or other associated costs.
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