Case 16-17 Roadmap
Revision to Section 321

1. Address multiple concerns with testing for permit work.
Addressed in 321.10.1 for Acceptance Criteria
Addressed in 321.11 for Referee Testing
Addressed in 321.14.1 for Scope of Coring Method

2. Corrects an error in the over compaction penalty spec that adds a
Type II Slurry
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The asphalt concrete produced shall conform to the requirements of the production tolerances established in Section 321.10.
When the asphalt concrete does not conform to the production tolerances, it shall be reported to the Engineer, and corrective
quality control measures shall be implemented, or production shall cease immediately at no additional cost to the contracting
Agency.
Requests for referee testing as described in Section 321.11 will only be considered based on quality control test results
performed by a laboratory accredited by the AASHTO Accreditation Program (AAP) for the tests being performed or a
laboratory listed in the current ADOT Directory of Approved Materials Testing Laboratories for the set of tests in question.
The laboratory shall use properly certified technicians in accordance with ASTM D3666, Section 7 (Personnel
Qualifications).
321.10 ACCEPTANCE:
321.10.1 Acceptance Criteria: Asphalt concrete will be divided into lots for the purpose of acceptance. A lot shall be one
day’s production. Each lot shall be divided into sublots of 500 ton or fraction thereof. Tests used to determine acceptance
will be performed by a laboratory accredited by the AASHTO Accreditation Program (AAP) for the tests being performed.
The contracting agency shall provide an appropriately accredited laboratory or laboratories to perform the acceptance testing.
laboratories shall use properly certified technicians in accordance with ASTM D3666, Section 7 (Personnel Qualifications).
The acceptance laboratory will take representative samples of the asphalt concrete from each sublot to allow for testing of
gradation, binder content, air voids, pavement thickness, and compaction of base and surface courses. Acceptance of each
sublot will be based on the test data from the sample(s) from that sublot. All acceptance samples shall be taken using random
locations or times designated by the Engineer in accordance with ASTM D3665. For permit work, testing that does not
strictly adhere to the sampling and testing methodology and requirements outlined in this Section shall be disregarded and not
considered in any acceptance determination. All required retesting shall be at the expense of the permittee.

321.10.2 Gradation, Binder Content and Air Voids: The acceptance laboratory will take a sample of the asphalt concrete
in accordance with the requirements of Section 2 or 4 of Arizona Test Methods 104 or AASHTO T-168 from each sublot.
The minimum weight of the sample shall be 45 pounds. Asphalt binder content and gradation shall be determined in
accordance with AASHTO T-308 using the ignition furnace for each sublot. The acceptance laboratory is responsible for
obtaining the necessary materials and performing an ignition furnace calibration as outlined in AASHTO T-308 for each
asphalt concrete mixture utilized on the project. The correction factor used for each test shall be clearly indicated on the
report. The bulk density for Marshall Mix designs shall be tested in accordance with AASHTO T-245. The bulk density for
Gyratory mix designs shall be determined in accordance with AASHTO T-312. The maximum theoretical density shall be
determined in accordance with the requirements of AASHTO T-209 including fan drying per AASHTO T-209 Section 15.
Effective voids of the laboratory compacted specimens will be determined at a minimum of once per lot in accordance with
the requirements of AASHTO T-269. Should the testing for effective air voids not meet the “Full Payment” or “No
Corrective Action” requirements of Table 321-5, additional testing for laboratory air voids on the remaining sublots will be
performed as necessary to determine the extent of the deficiency. Acceptance testing results will be furnished to the
contractor and the supplier within five working days of receipt of samples by the acceptance laboratory.
During production, the allowable deviations from the mix design gradation targets are listed in the tables below. The
allowable production tolerances may fall outside of the mix design gradation bands.

Sieve Size
1 inch
3/4 inch
1/2 inch
3/8 inch
No. 8
No. 40
No. 200

TABLE 321-3A
GRADATION ACCEPTANCE LIMITS FOR MARSHALL MIXES
3/8 inch Mix
1/2 inch Mix
3/4 inch Mix
------±7%
±6%
±4%
±2%

----±7%

--±7%
---

Base Mix
±7%
±6%
---

±6%
±6%
±4%
±2%

±6%
±6%
±4%
±2%

±6%
±6%
±4%
±2%
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TABLE 321-8
Limits of In-place Air Voids for
design lift thicknesses 1.5 inches
and greater

PAVEMENT DENSITY PENALTIES
When the contracting agency is the owner

When the contracting agency is
not the owner i.e. permits

Payment Reduction
($ per ton of asphalt concrete)

Corrective Action

Below 3.0%

Removal* or EA

Removal* or EA

3.0% to below 4.0%

$10.00

EA or Type II Slurry

4.0% to 8.0%

Full Payment

No Corrective Action

Greater than 8.0% to less than 9.0%

$6.00

EA

$10.00

EA and Type II Surry Seal

Removal* or EA

Removal* or EA

9.0% to 10.0%
Greater than 10.0%

NOTES: *The Contractor shall remove and replace the entire sublot that is deficient.
EA = Engineering Analysis per Section 321.10.6
321.10.6 Engineering Analysis (EA): Within 10 working days after receiving notice that a lot or sublot of asphalt concrete
is deficient and is found to fall within the “Removal or EA” band per Table(s) 321-4, 321-5, and/or 321-8 the contractor may
submit a written proposal (Engineering Analysis) to accept the material in place at the applicable penalties along with
possible remediation(s) listed in the “Removal or EA” category. Engineering Analysis can also be proposed for non-removal
categories of “Corrective Actions” when the contracting agency is not the owner (i.e. permits).
The Engineering Analysis shall contain an analysis of the anticipated performance of the asphalt concrete if left in place. The
Engineering Analysis shall also detail the effect of any proposed corrective action to the material(s) in place as it relates to
the in-place material’s performance. The Engineering Analysis shall be performed by a professional engineer experienced in
asphalt concrete testing and mix designs.
If a lot or sublot is accepted for referee testing and the referee test results still show a deficiency, the contractor shall have ten
working days to submit an Engineering Analysis beginning upon notification of referee test results.
When an Engineering Analysis recommends that a specific lot or sublot should not be removed, the Engineering Analysis
will recommend that the following penalties (Table 321-9) be paid when the contracting agency is the owner, for the specific
criteria being reviewed by the EA.
TABLE 321-9
ENGINEERING ANALYSIS PENALTIES for REMOVAL* LOTS/SUBLOTS LEFT IN-PLACE
Acceptance Criteria

Acceptance Limits

Penalty When Contracting Agency
is the Owner ($/Ton)

Asphalt Binder Content

Over 0.2% points from that Permitted

$9.00

Laboratory Air Voids (Measured at
Ndes or 75 blows as applicable)

Less than 1.5% or Greater Than 8.0%

$7.50

Limits of In-place Air Voids

Less than 3% or
Greater than 10.0%

$15.00

Within 15 working days, the Engineer will determine whether or not to accept the contractor’s proposed Engineering
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321.11 REFEREE:
If the Contractor has reason to question the validity of any of the acceptance test results, the Contractor may request that the
Engineer consider referee test for final acceptance. Any request for referee testing must describe the contractor’s reasons for
questioning the validity of the original acceptance test results and must clearly describe which set of acceptance tests are in
question. The engineer may either accept or reject the request for referee testing. When referee testing is accepted the
Contractor (at the Contractors own expense) will engage an independent laboratory accredited by the AAP or a laboratory
listed in the current ADOT Directory of Approved Materials Testing Laboratories as appropriate the acceptance tests that are
being questioned. The independent referee laboratory shall use properly certified technicians in accordance with ASTM
D3666, Section 7 (Personnel Qualifications). For the set of test results in question the referee laboratory shall perform a new
set of acceptance tests (as required by Section 321.10 representing the area for the set of tests in question). The referee tests
will replace the original acceptance tests that were in question.
For permit work, the permittee, responsible for hiring the testing laboratory, whose results necessitate referee testing, shall
bear all expenses in the additional testing (i.e. secondary and the referee testing) if the original results are not substantiated by
the referee testing procedure outlined in this Section. Additionally, any testing performed that does not strictly ahere to the
sampling and testing methodology and requirements in Section 321.10 shall be disregarded and not allowed in any
acceptance determination. Disregarded tests will be re-performed at the expense of the permittee.
These tests may include asphalt binder content, aggregate gradation, Marshall or Gyratory unit weight, maximum theoretical
unit weight, laboratory air voids and in-place air voids (compaction). Samples for referee testing shall come from
representative samples obtained from the completed pavement, as directed by the Engineer.
The number of samples taken will be the same as specified in Section 321.10. The independent laboratory shall compile the
test results and transmit them to both the Engineer and the contractor. The independent laboratory shall include a report
sealed and signed by an Engineer registered in the State of Arizona, who is experienced in asphalt concrete testing and mix
design development. The signed report shall give an opinion that the material evaluated does or does not comply with
project specifications, shall clearly describe any deficiencies, and the results will be binding between all parties.
321.12 MEASUREMENT:
Asphalt concrete pavement will be measured by the ton, or by the square yard, for the mixture actually used as allowed
above, which shall include the required quantities of mineral aggregates, asphalt binder, and mineral admixture. Measurement
shall include any tonnage used to construct intersections, roadways, streets, or other miscellaneous surfaces indicated on the
plans or as directed by the Engineer.
Measurement for safety edge preparation only applies to overlays of existing pavements that require the construction of a
safety edge when none exists. Safety edge preparation will be measured by the linear foot. Safety edge preparation will
not be measured when a safety edge is part of new pavement construction, pavement widening, or when overlaying an
existing pavement that contains a safety edge. The asphalt concrete pavement measurement shall include the tonnage used
to construct safety edges or the square yard measurement for asphalt concrete pavement will be increased by the horizontal
extension of the safety edge beyond the roadway pavement edge.
321.13 PAYMENT:
The asphalt concrete measured as provided above will be paid for at the contract price per ton or square yard, as adjusted per
Section 321.10, which price shall be full compensation for the item complete, as herein described and specified.
Payment for tack coat will be by the ton diluted, based on the rate of application, as directed by the Engineer.
No payment will be made for any overrun in quantity of asphalt concrete in excess of 10 percent for newly constructed
pavement having a total thickness equal to or greater than 2.5 inches. The overrun quantity is excess tonnage above the
tonnage calculated based on actual field measurement of area covered, design thickness, and the mix design unit weight. The
calculations for overrun will be by individual pay item. To compensate or adjust for a thickness deficiency in an underlying
asphalt concrete course, the Engineer may authorize a quantity increase in excess of 10 percent for a subsequent asphalt
concrete course. In such cases, the quantity in excess of 10 percent will be paid for at the lowest unit price.
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Removal of raised pavement markers, pavement repars, and surface pavement replacments required prior to roadway overlay
operations will be paid for by other pay items unless otherwise specified. Except as otherwise specified, no separate payment
will be made for work necessary to construct thickened edges, safety edges, or other miscellaneous items or surfaces of
asphalt concrete.
Payment for safety edge preparation will be at the contract unit price for the quantities measured as described above.
321.14 ASPHALT CORE METHOD: Core Drilling of Hot Mix Asphalt (HMA) for Specimens of 4” or 6” diameter
321.14.1 Scope: This method is to establish a consistent method of the use of a diamond bit core to recover specimens of 4
or 6 inch diameter for laboratory analysis and testing. The method will require the use of: water, ice (bagged or other
suitable type), dry ice, and a water-soap solution to be utilized when coring asphalt rubber concrete. Individuals doing the
specimen recovery should be observing all safety regulations from the equipment manufacturer as well as the required job
site safety requirements for actions, and required personal protective equipment. For permit work, testing of cores obtained
in a manner that does not strictly adhere to the methodology outlined in this Section shall be disregarded and not considered
in any acceptance determination. Retesting shall be at the expense of the permittee.
321.14.2 Core Drilling Device: The core drilling device will be powered by an electrical motor, or by an acceptable
gasoline engine. Either device used shall be capable of applying enough effective rotational velocity to secure a drilled
specimen. The specimen shall be cored perpendicularly to the surface of pavement, and that the sides of the core are cut in a
manner to minimize sample distortion or damage. The machinery utilized for the procedure shall be on a mounted base,
have a geared column and carriage that will permit the application of variable pressure to the core head and carriage
throughout the entire drilling operation. The carriage and column apparatus shall be securely attached to the base of the
apparatus; and the base will be secured with a mechanical fastener or held in place by the body weight of the operator. The
core drilling apparatus shall be equipped with a water spindle to allow water to be introduced inside of the drill stem while
operating. The cutting edge of the core drill bit shall be of hardened steel or other suitable material with embedded diamond
chips in the cutting surface. The core barrel shall be of sufficient diameter to secure a specimen that is a minimum of four or
six inches or whichever is prescribed for necessary testing. The core barrel shall not be missing more than one of the teeth
used for cutting; if so it shall be discarded and another barrel shall be used. The core barrel shall also be a minimum of two
inches longer than the anticipated depth of pavement in accordance with project paving plans.
321.14.3 Accessory Equipment: A sufficient supply of ice and dry ice shall be provided to sufficiently cool the pavement
prior to securing the samples from the designated areas in the pavement. The ice should also be used to adjust the temperature
of the water used to cool the core bit. A water supply (usually a plastic 35 – 55 gal drum) with sufficient hose to introduce
the water into and through the spindle of the coring device by gravity feed. The drum should be white or light in color to
minimize excessive thermal heating of the water (for coring of asphalt rubber cores see Note 1). At no time shall the water
utilized in the coring operation exceed 65 degrees F during the coring operation. Ice shall be utilized to ensure the
temperature control of the water being introduced during the cutting operation. An ice chest or other suitably insulated
container that can maintain a temperature of less than 70 degrees F shall be used to secure the specimens during transport.
The container will be equipped with flat shelving that will support the drilled cores throughout the entire specimen dimension
during transport back to the testing facility.
Miscellaneous hand tools to remove the drilled specimen from the drill hole or the core barrel taking great care in not
disturbing the specimen more than necessary (refer to fig. 1 in ASTM D5361).
321.14.4 Process: The pavement surface at the time of coring shall not exceed a temperature of 90 degrees F; the pavement
shall be conditioned with ice or dry ice to ensure that this requirement is met. Immediately after it has been ensured that the
pavement has dropped to the required temperature, core drilling shall begin. The operator will then apply an even and
continuous pressure (Note 2) to penetrate through the full depth of the pavement. The operator will concurrently ensure that
enough water is moving over the core surface as to adequately remove any and all cuttings that could damage the drilled core.
After the pavement thickness has been penetrated the core shall be carefully removed from either the drill hole or the core
barrel and be immediately transferred to an ice chest or other suitable container. Each individual core shall be placed on a
shelf in the cooler with the exposed side of the specimen facing down, or the “top side” down. If the specimen is a two lift
core, the only acceptable means of separating lifts is with a power or other acceptable wet saw type of equipment
(conforming to ASTM D5361); however, at no time shall cores be split using a mallet and screwdriver or metal straight edge
when being tested for bulk density. Perpendicularity of the specimen shall be checked in the field after the specimen has been
extracted from the surface. The core operator shall hold the core up to eye level and place the core top side down in a “speed
square” or small carpenters square. The specimen placed in the square shall not depart from perpendicular to the axis more
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