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(416ROLL, 03/15/18)

SECTION 416	ASPHALTIC CONCRETE – END PRODUCT:

416-1			Description: the third paragraph of the Standard Specifications is hereby deleted.

416-2			Asphaltic Concrete Mix Design Criteria: Item 2 “Effective Voids” of the Standard Specifications is revised to read, and the Note is hereby deleted:


	Criteria
	Requirements
	Arizona Test
Method

	
	1/2” Mix
	3/4” Mix
	Base Mix
	

	
	
	
	
	

	2.  Effective Voids: %, 
     Range
	X.X  0.2
	X.X  0.2
	X.X  0.2
	Note (1)

	
	
	
	
	



416-2			Asphaltic Concrete Mix Design Criteria: the last paragraph of the Standard Specifications is revised to read:

The ratio of the mix design composite gradation target for the No. 200 sieve including mineral admixture, to the effective asphalt content shall be within the range specified below:


X.X to 1.2

416‑3			Materials: of the Standard Specifications is modified to add:

For comparative purposes, quantities shown in the bidding schedule have been calculated based on the following data:

(In the following table, use only the columns called for 
in the Materials Design Report.)

	Standard Mixes
	1/2” Mix
	3/4” Mix
	Base Mix

	Unit Weight (lb./cu. ft.)
	XXX
	XXX
	XXX

	Asphalt Cement, %
	X.X
	X.X
	X.X

	Mineral Admixture, %
	1.0 
	1.0 
	1.0 



416‑3.01 (B)	Virgin Mineral Aggregate: the third paragraph of the Standard Specifications is revised to read:

Fine virgin mineral aggregate shall consist of natural sand or of sand prepared from rock, or other approved inert materials, or a combination thereof, conforming to the requirements of these specifications.

416‑3.01 (B)	Virgin Mineral Aggregate: the fourth, fifth and sixth paragraphs of the Standard Specifications are hereby deleted:

416-3.01 (D)	Mineral Aggregate Characteristics: the second paragraph is revised to read:

Mineral aggregate shall conform to the following requirements when tested in accordance with the applicable test methods.

	Mineral Aggregate Characteristics
	Test Method
	Requirement
	

	Combined Bulk Oven Dry Specific Gravity (1)
	Arizona Test Method 251 
	2.350 - 2.850
	

	Combined Water 
Absorption (1)
	Arizona Test Method 251 
	0 - 2.5%
	

	Sand Equivalent (1)
	AASHTO T 176 (After thoroughly sieving the sample, no additional cleaning of the fines from the plus No. 4 material is required.)
	Minimum 55
	

	Abrasion (2)
	AASHTO T 96
	100 Rev., Max. 9%
  500 Rev., Max. 40%
	

	Fractured Coarse 
Aggregate Particles (3)
	Arizona Test Method 212
	Minimum 70%  (at least one fractured face, determined on plus No. 4 material)
	

	Carbonates (3) and (4)
	Arizona Test Method 238
	Maximum 20%
	

	
Notes:
	

	
(1)  When the mix design contains RAP, the requirements shall be for the virgin aggregate portion only.
	

	
(2)  Abrasion shall be performed separately on materials from each source of mineral aggregate, including RAP aggregate.  All sources shall meet the requirements for abrasion.
	

	
(3)  When the mix design contains RAP, the requirements shall be for the composite of virgin and RAP aggregate.
	

	
(4)  Testing for carbonates only applies if either of the following conditions exist:

              (a)  The asphaltic concrete is the designed final pavement surface normally used by traffic.

              (b)  The asphaltic concrete, temporary or otherwise, will be subject to traffic for more than 60 days.

	



416-3.03 (B)	Virgin Bituminous Material: the first paragraph of the Standard Specifications is revised to read:

Virgin asphalt cement shall be a performance grade (PG) asphalt binder, conforming to the requirements of Section 1005.  The type of virgin asphalt binder shall be PG XXXXX or, if RAP is used in the mixture, the virgin asphalt binder shall be as required to meet the blending requirements in Subsection 416‑3.03(C) and Arizona Test Method 833.

416-3.05		Warm Mix Asphalt Technologies: of the Standard Specifications is hereby deleted:

416‑4			Mix Design: the seventh, eighth and ninth paragraphs of the Standard Specifications are revised to read:

The mix design shall contain as a minimum:

(A)	The name and address of the testing organization and the person responsible for the mix design testing;

(B)	The specific location(s) of the source(s) of mineral aggregate;

(C)	The supplier, refinery, type of asphalt cement and any modifiers including polymers.  The source and type of mineral admixture.  The percentage of asphalt cement and mineral admixture to be used;

(D)	The anticipated mineral aggregate gradation in each stockpile;

(E)	Mix design gradation.  The mix design shall contain the mineral aggregate gradation, and also the gradation with mineral admixture;

(F)	The results of all testing, determinations, etc., such as: specific gravity of each component, water absorption, sand equivalent, loss on abrasion, fractured coarse aggregate particles, percent carbonates (if required), immersion compression results (Index of Retained Strength, wet and dry strengths), Marshall stability and flow, asphalt absorption, percent air voids, voids in mineral aggregate, and bulk density; and

(G)	Viscosity-temperature curve along with the laboratory mixing and compaction temperature ranges, as well as the actual laboratory mixing and compaction temperatures used.

When RAP is used in the mixture, the following additional information shall be included in the mix design:

(A)	The specific location(s) of the source(s) of RAP;

(B)	The anticipated RAP gradation, RAP aggregate gradation, and RAP binder content in each stockpile;

(C)	If greater than 15 percent RAP binder is used in the mixture, the results of all tests on the recovered RAP binder, as well as all tests on the blend of virgin binder and recovered RAP binder;

(D)	The percent RAP binder, virgin binder, and total binder in the mixture;

(E)	The composite gradation of virgin and RAP aggregates, with and without mineral admixture.  The composite gradation of the virgin aggregate and RAP, with and without mineral admixture.

(F)	The results of all testing, determinations, etc., for the RAP, virgin aggregate, RAP aggregate, and composite of virgin and RAP aggregates as required, such as: specific gravity, water absorption, sand equivalent, loss on abrasion, fractured coarse aggregate particles, and percent carbonates.

(G)	The viscosity-temperature curve along with the laboratory mixing and compaction temperature ranges for the blended binder, if greater than 15 percent RAP binder is used in the mixture, as well as the actual laboratory mixing and compaction temperatures used.

416‑4			Mix Design: the twelfth and thirteenth paragraphs of the Standard Specifications are revised to read:

A copy of the mix design and representative samples of the materials used in the mix design shall be submitted to the Engineer for calibration of the ignition furnace, and for the determination of sand equivalent and fractured coarse aggregate particles.  Approximately 300 pounds of virgin mineral aggregate (proportional to the mix design gradation), 3 gallons of asphalt cement, and 1 gallon of mineral admixture shall be submitted.  When RAP is used, a minimum of 40 pounds of representative RAP material and a minimum of 10 pounds of solvent-extracted RAP aggregate, per AASHTO T 164, Method A, shall be submitted.  If RAP is fractionated, the RAP and RAP aggregate from each stockpile shall be kept separate.  The Engineer shall witness the sampling of the virgin mineral aggregate and RAP.  The mix design and samples shall be submitted to the Engineer at least five working days prior to the start of asphaltic concrete production.

The sand equivalent and fractured coarse aggregate particles shall meet the requirements specified in Subsection 416-3.01.

416-5			Contractor Quality Control: the second paragraph of the Standard Specifications is revised to read:

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

	CONTRACTOR QUALITY CONTROL TESTING REQUIREMENTS

	TYPE OF TEST
	TEST METHOD
	SAMPLING POINT
	MINIMUM TESTING FREQUENCY
	

	Virgin Mineral Aggregate
	

	Gradation
	ARIZ 201
	Crusher Belt or Stockpile
	1 per stockpile per day
	

	Sand Equivalent
	AASHTO T 176
	
	1 per 2000 Tons of total virgin aggregate (1)
	

	Fractured Coarse Aggregate Particles
	ARIZ 212
	
	
	

	
	
	
	
	

	Reclaimed Asphalt Pavement
	

	Gradation, Moisture Content, and Binder Content
	ARIZ 428
(Appendix A)
	Crusher Belt or Stockpile
	1 per stockpile per day
	

	
	
	
	
	

	RAP Aggregate 
	

	Gradation
	ARIZ 201
	Crusher Belt or Stockpile
	1 per stockpile per day
	

	Fractured Coarse Aggregate Particles
	ARIZ 212
	
	1 per stockpile every other day
	

	Asphaltic Concrete
	

	Gradation
	ARIZ 201 or 427 (428 for RAP mixes)
	Cold Feed, Hot Bins, Roadway, or Plant
	1 per 1000 Tons
	

	Asphalt Content
	ARIZ 421, 427 (428 for RAP mixes),or 
other approved methods
	Roadway or Plant
	1 per 1000 Tons
	

	Voids
	ARIZ 410, 415, 417, 424
	
	1 per 1000 Tons each day.  Maximum of 4 per day.
	

	Compaction
	ARIZ 412
	Roadway
	1 per 300 tons
	

	Notes:

(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.
	



416-6			Construction Requirements: the last paragraph of the Standard Specifications is hereby deleted:

416-7.02		Sand Equivalent, Fractured Coarse Aggregate Particles, and Uncompacted Void Content of Mineral Aggregate: the title and text of the Standard Specifications is revised to read:

416-7.02		Sand Equivalent and Fractured Coarse Aggregate Particles of Mineral Aggregate:

During asphaltic concrete production, the Engineer shall obtain and test samples of material for the determination of the sand equivalent and fractured coarse aggregate particles.  When RAP is used in the mixture, the sand equivalent shall be determined on the composite of virgin aggregates only.  Samples shall be obtained from the cold feed belt prior to the addition of mineral admixture, or from the stockpiles when sampling from the cold feed belt is not possible.

When RAP is used in the mixture, the material for determining the fractured coarse aggregate particles shall come from an asphaltic concrete sample taken and tested in accordance with Arizona Test Method 428, as specified in Subsection 416-7.04(A).  However, if the Engineer determines that excessive breakdown of the aggregate has occurred due to the use of the ignition furnace, the fractured coarse aggregate particles testing shall be performed on the combination of RAP aggregate, as obtained in accordance with Arizona Test Method 428, and virgin mineral aggregate.

Virgin mineral aggregate will be acceptable for sand equivalent if it meets the minimum requirements specified in Subsection 416-3.01.

The fractured coarse aggregate particles shall meet the minimum requirements specified in Subsection 416-3.01.

If the mineral aggregate fails to meet the requirements specified herein, operations shall cease and the contractor shall have the option of submitting a revised mix design conforming to the requirements of Subsection 416-4 or correcting deficiencies in the aggregate stockpiles.

416‑7.05 (A)	Course 1-1/2 Inches or Less in Nominal Thickness: the title of the Standard Specifications is revised to read:

416-7.05 (A)	All Courses Regardless of Thickness:

416-7.05 (A) (1)	General Requirements: the second and third paragraphs of the Standard Specifications are revised to read:

Asphaltic concrete immediately behind the laydown machine shall be a minimum of 275 degrees F.

416‑7.05 (B)	Course Greater than 1-1/2 Inches in Nominal Thickness: of the Standard Specifications is hereby deleted:

416-9			Basis of Payment: of the Standard Specifications is revised to read:

The accepted quantities of asphaltic concrete, measured as provided above, will be paid for at the contract unit price adjusted by the appropriate pay factors as hereinafter provided.

For the purpose of determining acceptability and appropriate pay factors, each unit of asphaltic concrete will be included in two separate lots: a “spread lot” and a “mixture properties lot.”  The total unit price for any unit of accepted asphaltic concrete will be the contract unit price, adjusted by the applicable spread lot pay factor and mixture properties lot pay factor.

The contractor may request to place the first lot of each mix type as a test strip.  Requests to place a test strip shall be made in writing and acknowledged by the Engineer prior to start of production.  A test strip shall be limited to 1,000 tons and may only be placed on shoulders, ramps, cross roads, or other areas approved by the Engineer.  A test strip shall be excluded from the mixture properties lot pay factor; however, all other provisions of Subsection 416-9 shall still apply to such areas.

The Engineer may exclude asphaltic concrete from the spread lot and from the spread lot pay factor calculations 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 Engineer may exclude certain locations from the mixture properties lot and from the random sampling used in determining the mixture properties lot pay factor should the Engineer determine that the location of the work precludes normal construction operations.

	(A)		Spread Lot Pay Factor:

The spread lot pay factor will be determined in accordance with Subsection 416-7.03.  If the quantity in a spread lot is found to vary by more than + 5.0 percent from the required quantity, no payment will be made for the material which exceeds + 5.0 percent, including asphalt cement and mineral admixture.  If the quantity is found to vary by more than - 12.0 percent from the required quantity, the spread lot will be rejected.

	(B)		Mixture‑Properties Lot Pay Factor:

The mixture properties lot pay factor shall be determined in accordance with the following procedure:

(1) The individual PT values and pay factors for Gradation, Asphalt Cement Content, and Effective Voids shall be determined as set forth in Subsection 416-7.04.

(2) A single pay factor shall be determined for Gradation and Asphalt Cement Content.  That pay factor shall be the lowest pay factor for the individual measured characteristics for Gradation and Asphalt Cement Content.

(3) If no individual PT value in (1) above is less than 50, the mixture properties lot pay factor shall be the sum of the pay factor determined in (2) above and the Effective Voids pay factor.  The negative pay factor for mixture properties shall not exceed $3.00 per ton.  If any individual PT value is less than 50, the lot is in reject and the provisions in Subsection 416-9(E) shall apply.

	(C)		Blank:

	(D)		Determination of Lot Pay Factors on Contracts Involving Multiple Projects:

When more than one project is included in a single contract, placement during a shift or half shift of production may encompass more than one project.  In such case, the applicable spread lot pay factor and mixture properties lot pay factor for each project shall be determined as follows:

		(1)	Spread lot pay factors will be determined separately for each project utilizing the procedure set forth in Subsection 416-7.03.

		(2)	The individual PT values and pay factors for Gradation, Asphalt Cement Content, and Effective Voids will be determined from the results of the random samples taken and tested in accordance with Subsection 416‑7.04, regardless of which project(s) the samples fall within.

		(3)	The mixture properties lot pay factor shall be determined separately for each project in accordance with Subsection 416-9(B), utilizing the individual pay factors determined in (2) above.

	(E)		Acceptability:

Asphaltic concrete included in any mixture properties lot possessing an individual PT value lower than 50 for Gradation, Asphalt Cement Content, or Effective Voids will be rejected.

Within 15 days after receiving notice that a spread lot or mixture properties lot of asphaltic concrete has been rejected by the Engineer, the contractor may submit a written proposal to accept the material in place at the applicable maximum negative pay factor(s).  Maximum negative pay factors are defined as a minus $1.00 per ton for spread lots, minus $3.00 per ton for mixture properties lots in reject for gradation only, minus $5.00 per ton for mixture properties lots in reject for asphalt cement content and/or effective voids only, and minus $5.00 per ton for mixture properties lots in reject for asphalt cement content and/or effective voids and also gradation.  In addition, for any mixture properties lot that is in reject due to asphalt cement content but allowed to remain in place, payment shall not be made for asphalt cement quantities in excess of the upper limit (UL) as determined in Subsection 416-7.04(A).

The proposal shall contain an engineering analysis of the anticipated performance of the asphaltic concrete if left in place.  The engineering analysis shall also detail any proposed corrective action, and the anticipated effect of such corrective action on the performance.  The engineering analysis shall be performed by an independent professional engineer experienced in asphaltic concrete testing and the development of asphaltic concrete mix designs.  If a rejected mixture properties lot is submitted for referee testing by the contractor, the 15 days allowed to prepare an engineering analysis will begin upon notification of referee test results.

Within three working days, the Engineer will determine whether or not to accept the contractor's proposal.  If the proposal is not accepted, the asphaltic concrete shall be removed at no additional cost to the Department and replaced with asphaltic concrete meeting the requirements of these specifications.  If the proposal is accepted, the asphaltic concrete shall remain in place at the applicable maximum negative pay factor(s), and any necessary corrective action shall be performed at no additional cost to the Department.

The Department reserves the right to suspend the work should any of the following conditions occur:

(1)	The occurrence of two or more rejected lots within any 10 consecutive production lots.

(2)	The occurrence of three consecutive negative mixture properties lot pay factors.

(3)	The occurrence of five or more pay factors that are negative for a mixture properties lot within any 10 consecutive production lots.

If the Department elects to suspend the work for any of these conditions, the contractor shall either submit a revised mix design in accordance with Subsection 416-4, or submit for the Engineer's approval a written engineering analysis.  The engineering analysis shall detail the course of action necessary to correct deficiencies in the contractor’s present production methods such that further production can be accomplished without excessive amounts of asphaltic concrete in penalty or rejection.  If approved by the Engineer, the revised mix design, or the course of action proposed in the engineering analysis, shall be implemented, and the work may continue.  Costs or delays due to the provisions of this subsection are not compensable.

	(F)		Asphalt Cement:

		(1)	Non-RAP Mixes:

Payment for asphalt cement will be made by the ton.  Adjustments in payment shall be made in accordance with the requirements of Subsection 1005-3.01.

		(2)	Mixes Containing RAP:

When RAP is used in the mixture, payment for asphalt cement will be made by the ton for the total asphalt cement as determined in Subsection 416-8(B)(2).  Adjustments in payment shall be made in accordance with the requirements of Subsection 1005-3.01 for the virgin binder only.

	(G)		Mineral Admixture:

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

	(H)		Smoothness:

When required in the Special Provisions, payment for smoothness shall be made in accordance with the requirements of Subsection 109.13.

	(I)		Statistical Acceptance:

The “Total Percentage of Lot Within UL and LL (PT)” shall be determined in accordance with Subsection 109.11 of the Specifications.

Pay Factors (PF) shall be determined by entering Table 416-1 with PT.

	TABLE 416-1
PAY FACTORS

	Material Spread
	Mixture Properties

	Negative Variance
(%)
	Pay Factor (Dollars per Ton)
	PT
	Pay Factors (Dollars per Ton)
	

	
	
	
	Gradation & Asphalt Cement Content
	Effective Voids
	

	2.1 - 3.0
	- 0.10
	100
	  0.00
	+ 2.00
	

	3.1 - 4.0
	- 0.20
	95 - 99
	  0.00
	+ 0.50

	4.1 - 5.0
	- 0.30
	90 - 94
	  0.00
	   0.00

	5.1 - 6.0
	- 0.40
	85 - 89
	  0.00
	 - 0.25

	6.1 - 7.0
	- 0.50
	80 - 84
	- 0.25
	 - 0.50

	7.1 - 8.0
	- 0.60
	75 - 79
	- 0.50
	 - 0.75

	8.1 - 9.0
	- 0.70
	70 - 74
	- 0.75
	 - 1.00

	  9.1 - 10.0
	- 0.80
	65 - 69
	- 1.00
	 - 1.25

	10.1 - 11.0
	- 0.90
	60 - 64
	- 1.50
	 - 1.50

	11.1 - 12.0
	- 1.00
	55 - 59
	- 2.00
	 - 2.00

	More than 
12.0
	Reject
	50 - 54
	- 2.50
	 - 2.50
	

	
	
	Less
than 
50
	Reject – See Subsection 416-9 (E)
	

	See Subsections 
416-9 (A) and (E)
	
	
	



	(J)		Mixture Properties Lot Referee Testing:

Within 15 days after written notification to the contractor of test results for a particular mixture properties lot, the contractor may make a written request for referee testing.  The referee testing shall be performed by an independent approved laboratory designated by the Department.  The testing of the samples will be performed by the independent testing laboratory without knowledge of the specific project conditions such as the identity of the contractor or mix design laboratory, the test results by the Department, or the mix design targets for gradation and effective voids.  The asphaltic concrete samples previously saved will be tested for the following properties:

	Test Property
	Test Method
	

	Asphalt Cement Content
(See Note 1 below)
	Arizona Test Method 427 (428 for RAP mixes)
	

	Gradation
	
	

	Marshall Density and Stability
	Arizona Test Method 410
	

	Maximum Theoretical Density
	Arizona Test Method 417
	

	Effective Voids
	Arizona Test Method 424
	

	
Note:

  (1)  If a correction to the asphalt cement content by ignition furnace testing is made in accordance with Subsection 416‑7.04(B),or if RAP is used in the mixture, the asphalt cement content shall not be subject to referee testing.
	



The results of the referee testing will be binding on both the contractor and the Department.

Using the referee testing results, the Engineer will determine new PT’s for all characteristics, with the exception of asphalt cement content if a correction to the ignition furnace value was made as specified in Subsection 416-7.04 (B), or if RAP is used in the mixture.

The Department will pay for the referee testing; however, if the pay factor of the mixture properties lot does not improve or is reduced, or if the mixture properties lot remains in reject or is placed in reject, payment to the contractor for asphaltic concrete shall be reduced by the amount of the cost of the referee testing for the mixture properties of that particular lot.
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