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	Use on all projects with Hveem or Marshall design methodology when a job-mix-formula will be developed for the specific project, and statistical acceptance will be used.  Typically use this for more than 5000 tonnes asphalt concrete pavement.


Delete Section 402 and substitute the following:

Section 402. - ASPHALT CONCRETE PAVEMENT BY

HVEEM OR MARSHALL MIX DESIGN METHOD

402.01  This work consists of constructing one or more courses of asphalt concrete pavement using hot or warm mix asphalt (HMA or WMA).
The mix design method is designated as Hveem or Marshall.  Hveem or Marshall HMA and WMA asphalt concrete pavement class is designated as shown in Table 402-1.
A minimum of one percent lime is required in the asphalt concrete mixture.

	Enter the pavement roughness type and asphalt binder grade in the highlighted areas below.  Materials or Pavements will provide to the designer the following:

1) Roughness type:  Use the following guidelines:

Type I pavement roughness.  (1 opportunity to improve the ride quality. ie:  1 lift overlay).

Type II pavement roughness.  (2 opportunities to improve the ride quality. ie:  Pulverize and 1 lift overlay).

Type III pavement roughness.  (3 or more opportunities to improve the ride quality and driving speed greater than 55 kph. ie:  Pulverize and 2 lift overlay).

Type IV pavement roughness.  (3 or more opportunities to improve the ride quality and driving speed less than or equal to 55 kph. ie:  New aggregate base and 2 lift overlay).

Type V pavement straightedge.  (This is the default type that applies to all paved surfaces).

It is possible for a project to have a combination of roughness types and should be identified by station.  Type V will always apply.

2) Asphalt binder grade:  Binder grade is project specific.

3) If this is a desert project change the Pressure Aging Vessel testing temperature to 110°C in the highlighted area below.


Pavement roughness is type I, II, III, or IV and V as shown in Subsection 402.16.
Asphalt binder grade is PG xx-xx.  The Pressure Aging Vessel test temperature shall be 100°C.
402.02  Conform to the following Subsections:

Material

Aggregate







703.07
Antistrip additive



702.08

Asphalt binder



702.01

Mineral filler



725.05

Recycled asphalt pavement



703.19

Construction Requirements

402.03  Composition of Mix (Job-Mix Formula).  Furnish mixes of aggregate, asphalt binder, recycled asphalt pavement (RAP), and additives that meet the applicable aggregate gradation in Table 703-4 and design parameters (a), (c), and (d) or (b), (c), and (d) in Table 402-1 for the mix class shown in the bid schedule.
If more than 1.0 percent hydrated lime is proposed in the JMF provide AASHTO T 283 tests results showing the additional lime is necessary to meet the minimum tensile strength ratio requirements in Table 402-1.

Apply all mix design requirements for HMA to the development of the WMA mix design.  Submit modifications to the WMA technology according to the WMA Appendix of AASHTO R 35 for approval by the CO.
Table 402-1
Asphalt Concrete Mix Requirements

	Design Parameters
	Class of Mix

	
	A
	B
	C

	(a) Hveem (AASHTO T 246 and AASHTO T 247)

	(1) Percent air voids (1)
	3.0 - 5.0
	3.0 - 5.0
	3.0 - 5.0

	(2) Stabilometer, minimum
	37
	35
	30

	(3) Voids in mineral aggregate, min. %
	See Table 402-2

	(b) Marshall (AASHTO T 245)

	(1) Percent air voids (1)
	3.0 - 5.0
	3.0 - 5.0
	3.0 - 5.0

	(2) Compaction, number of blows each end of test specimen
	75
	50
	50

	(3) Stability, kN min.
	8.000
	4.340
	4.450

	(4) Flow, 0.25 mm
	8 – 14
	8 – 16
	8 – 20

	(5) Voids in mineral aggregate, min. %
	See Table 402-2

	(c) Moisture Susceptibility (AASHTO T 283) (2)

	(1) Tensile strength ratio, min.
	0.80
	0.80
	0.80

	(d) Dust to binder ratio (3)
	0.8 – 1.6
	0.8 – 1.6
	0.8 – 1.6


(1) The percent of air voids are based on AASHTO T 166, T 209, and T 269.  Maximum specific gravity (density) is based on AASHTO T 209.  Use AASHTO T 166 regardless of the volume of water absorbed.
(2) Use 100 millimeter diameter specimens.  Note that AASHTO T 283 requires a freeze-thaw cycle.

(3) Dust to binder ratio is defined as the percent of material including lime, baghouse fines, and other mineral matter added to the mixture.  Calculate the ratio using the effective asphalt content calculated by mass of mix.

Table 402-2
Voids in Mineral Aggregate (VMA)

Hveem or Marshall Mix Design
	Sieve Size (1)
	Voids in Mineral Aggregate, min. (2)(3)

	
	Hveem
	Marshall

	4.75 mm
	16.0
	18.0

	9.5 mm
	14.0
	16.0

	12.5 mm
	13.0
	15.0

	19.0 mm
	12.0
	14.0

	25 mm
	11.0
	13.0


(1) The largest sieve size listed in the applicable specification upon which any material is permitted to be retained.

(2) VMA to be determined according to AASHTO R 35.
(3) When mineral filler or hydrated lime is used, include in the calculation for compliance with the VMA.

(a) Recycled asphalt pavement use.  Up to 20 percent RAP material by mass may be used in the job-mix formula (JMF).
(b) Baghouse fines.  If used, document how baghouse fines are reintroduced and measured.  Submit target values for the percent of baghouse fines reintroduced to the JMF if they are a separate stockpile.
(c) Submission.  Submit written JMF and all associated material with Form FHWA 1607 (Hveem) or Form 1622 (Marshall) for verification at least 30 days before control strip and production.  Include the location of all commercial mixing plants to be used and a separate JMF for each plant.  Include a signed statement prepared by the testing laboratory that certifies the proposed JMF meets the requirements of the contract and can be compacted in the field during production to meet contract requirements.  For each JMF, submit the following:
(1) Aggregate and mineral filler.
(a) Target values:
(1) Target value for percent passing each specified sieve size for the aggregate blend.

(2) Designate target values within the gradation band specified for the nominal maximum size aggregate grading shown in Table 703-4.
(b) Source and percentage of each stockpile to be used.

(c) Average gradation of each stockpile from process control tests.
(d) Representative samples from each stockpile.  Use split samples of material taken at the same time samples are taken for testing by the Contractor’s laboratory.
(1) 300 kilograms of aggregates proportioned by each stockpile according to the JMF.

(2) 5 kilograms of mineral filler if proposed for JMF.
(e) Results of aggregate quality tests performed within one year of the submittal date.  For aggregate quality tests, see Subsection 703.07.
(2) Asphalt binder.
(a) Target asphalt binder content by total weight of mixture.
(b) Five 4-liter cans of the asphalt binder to be used in the mix.
(c) Test results from the manufacturer meeting AASHTO M 320 for the asphalt binder including a temperature-viscosity curve.  Provide the laboratory mixing and compaction temperatures and maximum plant mixing temperature.
(d) Material safety data sheets.
(3) Antistrip additives.  If part of the JMF:
(a) One kilogram of lime anti-strip additive.
(b) Name of product.

(c) Manufacturer.

(d) Dosage rate.

(e) Material safety data sheet.
(4) Recycled asphalt pavement material.  If part of the JMF, submit:

(a) Optional sheet for RAP on Form FHWA 1641.
(b) Source and percentage of RAP material.
(c) 50-kilogram representative sample of each RAP stockpile.
(5) Warm mix technology and additive information.
(a) Four liter sample of WMA additive and methodology for incorporating into mix design process.

(b) WMA manufacturer’s recommendations for usage and established target rate for the additive.
(c) Documentation of at least three successful past WMA technology field applications including project type, project owner, tonnage placed, mix design, mixture volumetrics, performance, and  locations of the asphalt plants.
(d) Temperature range for laboratory mixing and compacting.
(e) Asphalt binder performance grade test data for WMA additive percentage proposed for use, if applicable.
(f) Compatibility of WMA additive with asphalt binder and anti-stripping agent.
(g) Temperature range for field mix production, delivery, lay-down and compaction.
(d) Verification.  The verification process will start when all required documentation and materials have been received.  The CO will review and may perform design verification testing.  If verification testing is performed, the information supplied in the Contractor’s design must agree with the verification test results within the tolerances shown below.  Once the JMF is verified for use, mix production for the control strip can begin.
(1) Aggregate gradations.  Representative aggregate and RAP samples from each stockpile are combined according to the Contractor’s recommendation for stockpile percentages.  The Contractor’s combined gradation results are verified if the CO’s results for each sieve are within the Contractor’s target values plus or minus the following tolerances:
Sieve Size



Tolerance, % (±)

25 mm




3.0

19 mm




3.0

12.5 mm




3.0

9.5 mm




3.0

4.75 mm




3.0

2.36 mm




3.0

600 µm




2.0

300 µm




2.0

75 µm




1.0

(2) RAP asphalt binder content and gradation.  The Contractor’s RAP asphalt binder content results are verified if the CO’s result for each stockpile is within ± 0.75 percent by total mass using AASHTO T 308.  Submit the RAP dry gradation, burned gradation, asphalt content, and specific gravity information as shown on the RAP data sheet of FHWA Form 1641.
(3) Bulk specific gravity of aggregate (Gsb).  The Contractor’s coarse and fine Gsb is verified if the CO’s results are within 0.038 for AASHTO T 85 and 0.066 for AASHTO T 84.
(4) Voids in the mineral aggregate (VMA).  The Contractor’s VMA result is verified if the CO’s result is above the minimum specification limit in Table 402-2.
(5) Marshall stability and flow value.  The Contractor’s Marshall stability and flow values are verified if the CO’s result meet the contract specifications in Table 402-1.
(6) Hveem stabilometer value.  The Contractor’s Hveem stabilometer value is verified if the CO’s result is above the minimum specification limit in Table 402-1.

(7) Air voids (Va).  The Contractor’s Va result is verified if the CO’s result at the same design asphalt binder content is between 3.0 and 5.0 percent.
(8) Tensile strength ratio (TSR).  The Contractor’s TSR result is verified if the CO’s result is above 0.80.
(e) Changes and resubmissions.  If a JMF is rejected or any source of material is changed, submit a new JMF for verification.  Up to 30 days may be required to evaluate a change after receipt of all required documentation and material.  Approved changes in target values will not be applied retroactively for payment.
The CO will deduct all JMF evaluation costs resulting from the following:
(1) Contractor-requested changes to the approved JMF.

(2) Contractor requests for more than one JMF evaluation.
(3) Additional testing necessary due to the failure of a submitted JMF.
402.04  Mixing Plant.  Use mixing plants conforming to AASHTO M 156.
(a) Drum dryer-mixer plants.
(1) Bins.  Provide a separate bin in the cold aggregate feeder for each individual aggregate stockpile in the mix.  Use bins of sufficient size to keep the plant in continuous operation and of proper design to prevent overflow of material from one bin to another.
(2) Stockpiling procedures.  Separate aggregate into at least 3 stockpiles with different gradations.
(b) Batch plants.
(1) Aggregate bin.  Provide a bin with 3 or more separate compartments for storage of the screened aggregate fractions to be combined for the mix.  Make the partitions between the compartments tight and of sufficient height to prevent spillage of aggregate from one compartment into another.
(2) Load cells.  Calibrated load cells may be used in batch plants instead of scales.
(3) RAP.  Modify batch plants so the RAP is introduced into the mix after bypassing the dryer.  Design the cold feed bin, conveyor system, and special bin adjacent to the weigh hopper, if used, to avoid segregation and sticking of the RAP material.  Heat aggregate to a temperature that will transfer sufficient heat to the RAP pavement material to produce a mix of uniform temperature within the range specified in the approved JMF.
(c) WMA plant modifications.
(1) Modify the mixing plant as required by the manufacturer to introduce the WMA technology.  Interlock the WMA additive delivery system with the automated proportioning system.
(2) Comply with manufacturer’s recommendations for incorporating additives and WMA technologies into the mix.  Comply with manufacturer’s recommendations regarding delivery and storage of additives.
(3) Modify the plant burner and drum flights to operate at lower production temperatures.
402.05  Equipment.
(a) Pavers.  Furnish pavers that are:
(1) Self-contained, power-propelled units with adjustable vibratory screeds with full-width screw augers.
(2) Heated for the full width of the screed.
(3) Capable of spreading and finishing courses of asphalt concrete mix in widths at least 300 millimeters more than the width of one lane.
(4) Equipped with a receiving hopper having sufficient capacity to ensure a uniform spreading operation.
(5) Equipped with automatic feed controls, which are properly adjusted to maintain a uniform depth of material ahead of the screed.
(6) Operable at forward speeds consistent with satisfactory mix lay down.
(7) Capable of producing a smooth finished surface without segregating, tearing, shoving, or gouging the mat.
(8) Equipped with automatic screed controls with sensors capable of sensing grade from an outside reference line, sensing the transverse slope of the screed, and providing the automatic signals that operate the screed to maintain grade and transverse slope.
	Add Subsection 402.05(a)(9) if safety edge is used.  Use safety edge on all projects with asphalt pavements with the following exceptions:

  Roadways with curb and gutter

  Bridges and other structures

  Parking lots

  Paving projects less than 300 meters long, including bridge approaches

  Pavement preservation projects where the added pavement thickness is 30 millimeters or less (i.e. thin overlays, micro-surfacing, etc.)

Cross-functional project development teams should identify other applications that preclude the use of safety edge (i.e. sidewalks, 1:4 sloped paved shoulders, barrier walls, paved trails and bike paths.

On narrow one-way segments that can be paved in a single pass; a shoe may be required on both sides of the paver if the segment does not fall under one of the above exceptions.


(9) Equipped with a screed mounted safety edge device.  Do not use a conventional single plate strike off.  Use a safety edge device capable of the following:
(a) Maintaining contact with the road shoulder surface.
(b) Allowing for automatic transition to cross roads, driveways, and obstructions.
(c) Constraining the asphalt concrete material head by reducing the volume to increase the density of the extruded profile.
Submit data at least seven days before performing the work indicating the safety edge device’s capabilities.  Acceptable safety edge devices are:

http://www.fhwa.dot.gov/everydaycounts/technology/safetyedge/faqs.cfm
	Add Subsection 402.05(b) when the mix haul is anticipated to be long.  Also be sure to include the pay item 62202-1000 for “Material Transfer Vehicle”.


(b)  Materials Transfer Vehicle (MTV).  Use an MTV with storage and remixing capabilities on all mainline construction when placing asphalt concrete mixtures.  The MTV will independently remix and deliver mixture from the hauling equipment to the paving equipment.

Furnish an MTV with the following capabilities:

(1) An unloading system to receive mixtures from the hauling equipment.

(2) A minimum storage capacity of 12 tonnes with a remixing system in the MTV storage bin.

(3) A discharge conveyor to deliver the mixture to the paver hopper.

(4) The MTV system cannot exceed maximum legal loadings on structures.

Acceptable Material Transfer Vehicles are:

(5) Barber Greene MTV-3500

(6) Roadtec SB-1500

(7) Roadtec SB-2500

Pick-up machines, hopper inserts, and material transfer devices are not considered MTVs.
In the event the MTV malfunctions during paving operations, the Contractor must suspend paving, however mix in transit and stored in the silo at the time of breakdown may be placed without the use of an MTV.  Do not resume mix placement until the MTV is operational.

402.06  Surface Preparation.  Clean the existing surface of all loose material, dirt, or other deleterious substances by approved methods, as applicable.  Apply an asphalt tack coat to contact surfaces of pavements, curbs, gutters, manholes, and other structures according to Section 412.
402.07  Weather Limitations.  Place asphalt mix on a dry, unfrozen surface when the air temperature in the shade is above 2 ºC and rising.

For HMA placement temperature, conform to Table 402-3.  For minimum lay down WMA temperature, follow the manufacturer’s recommendations.
Table 402-3
Minimum Asphalt Concrete Mix Placement Temperatures

	Compacted Lift Thickness
	< 50 mm
	50 – 75 mm
	> 75 mm

	Road Surface Temperature °C
	Minimum Lay Down Temperature °C (1)

	< 2
	(2)
	(2)
	(2)

	2 – 3.9
	(2)
	(2)
	138

	4 – 9.9
	(2)
	141
	135

	10 – 14.9
	146
	138
	132

	15 – 19.9
	141
	135
	129

	20 – 24.9
	138
	132
	129

	25 – 29.9
	132
	129
	127

	≥  30
	129
	127
	124


ADVANCE \d 2(1) Never heat the asphalt concrete mix above the temperature specified in the approved mix design.
 (2) Paving not allowed.

402.08  Asphalt Preparation.  Uniformly heat the asphalt binder to provide a continuous supply of the heated asphalt binder from storage to the mixer.  Do not heat asphalt binder above 185° C.
402.09  Aggregate Preparation.  When lime is used as an anti-strip, adjust the aggregate moisture to at least 4 percent by mass of aggregate.  Mix the lime uniformly with the aggregate before introducing the aggregate into the dryer or dryer drum.  Use calibrated weighing or metering devices to measure the amount of lime added to the aggregate.

For batch plants, heat, dry, and deliver aggregate for pugmill mixing at a temperature sufficient to produce a mix temperature within the approved range.  Adjust flames used for drying and heating to prevent damage to and contamination of the aggregate.  Additional plant adjustments may be required to provide dry aggregate at the reduced mixing temperatures of WMA.
Control plant operations so the moisture content of the mix behind the paver is 0.5 percent or less according to AASHTO T 329.
Before starting mix production, obtain approval of synchronized metering and weighing devices used to introduce a constant rate of lime and water.

Add lime to the aggregate by one of the following methods:

(a) Method A.  Add lime to the combined cold feed aggregate using an enclosed in-line cold feed mechanical pugmill mixer.  Use a twin-shaft, continuous mixing pugmill with adjustable mixing paddles.  Adjust the retention time of the mixture in the pugmill so no unmixed lime is visible after the lime and aggregate exit the pugmill.
(b) Method B.  Add lime to the produced aggregates during stockpiling using a pugmill. Distribute the lime per the stockpile ratios stated in the mix design.
A minimum moisture content of two percent by dry weight for coarse aggregate and four percent by dry weight for fine aggregate is required at the time the aggregates and lime are mixed.  Marinate treated aggregate in stockpiles from 24 hours to 60 days before using in asphalt concrete mix.  Do not use aggregate marinated longer than 60 days.

(c) Method C.  Add lime to the combined cold feed aggregate by introducing the lime between aggregate layers as the aggregate flows from the cold feed bins.  Mix the lime and aggregate on the conveyor belt by placing a minimum of six paddles over the conveyor belt.  Make the paddles protrude into the aggregate flow and direct the aggregate to fold over itself causing the material to migrate from one side of the conveyor belt to the other.  Space the paddles to provide complete mixing.  Provide a water spray over the conveyor belt as necessary to control dust and to maintain minimum moisture content.
402.10  Mixing.  Measure the aggregate and asphalt into the mixer according to the JMF.  Mix until all the particles are completely and uniformly coated with asphalt according to AASHTO M 156.  Maintain the discharge temperature according to the JMF.

402.11  Hauling.  Use vehicles with tight, clean, and smooth metal beds for hauling asphalt concrete mixes.
Coat the beds with an approved material to prevent the mix from adhering to the beds.  Do not use petroleum derivatives or other coating material that contaminates or alters the characteristics of the mix.  Drain the bed before loading.

Equip each truck with a canvas cover or other suitable material of sufficient size to protect the mix from the weather.  When necessary to maintain temperature, use insulated truck beds and securely fastened covers.  Provide access ports or holes for checking temperature of asphalt concrete mix in the truck.
402.12  Production Start-Up Procedures.
(a) Pre-paving conference.  At least three days before the start of paving operations, arrange for a pre-paving conference.  Coordinate attendance with CO and all applicable subcontractors.  Submit and prepare to discuss the following:
(1) Proposed schedule of paving operations.
(2) List of all equipment (excavation, compaction, laydown, haul, pugmill, etc.), and personnel used in the production and construction of the work.
(3) Proposed traffic control plan for paving operations including provisions for pavement drop-offs and moving operations.
(4) Contractor quality control plan for paving and sampling and testing according to Sections 153 and 154.
(5) Procedures for constructing the control strip including placing, finishing, and compacting.
(6) Acceptance procedures according to Subsections 106.05 and 402.17.
(7) Asphalt binder and aggregate correction factors according to AASHTO T 308 and AASHTO T 30 on FHWA Form 1640 for each JMF.  If RAP is used, provide the asphalt binder and aggregate correction factors according to FLH T 308 Addendum and AASHTO T 30 on FHWA Form 1648 for each JMF.

(8) Pavement roughness according to Subsection 402.16.
(b) Control strip.  Provide seven days notice before beginning production of an asphalt concrete mix.

On the first day of production, produce sufficient mix to construct a 300-meter long control strip, one-lane wide, and at the designated lift thickness.  Construct the control strip on the project at an approved location.

Construct the control strip using mix production, construction equipment, and compaction procedures intended for the entire mix.  Cease production after construction of the control strip until the asphalt concrete mix and the control strip are evaluated and accepted.
(1) Mixture.  Take and test at least three control strip asphalt concrete mix samples and evaluate according to Subsection 402.17.
(2) Compaction.  Take nuclear density readings behind each roller pass to determine the roller pattern necessary to achieve required density.
At a minimum of five locations within the control strip, take nuclear gauge readings, and cut and test core samples according to Subsection 402.17.  Furnish the CO with the nuclear gauge readings, core densities, and nuclear gauge correlation using FHWA Form 1646 at completion of control strip.

The control strip mix is acceptable if the Contractor’s test results for asphalt content, gradation and core density produce a calculated pay factor of 0.90 or greater and the Contractor’s testing is verified by the Government.
Repeat the control strip process until an acceptable control strip is produced.  See Subsection 106.01 for the disposition of material in unacceptable control strips.  Accepted control strips may remain in place and will be accepted and measured as a part of the completed pavement.  Tests used for the control strip will not be included in the evaluation for payment according to Subsection 106.05.  When a control strip is verified and accepted, full production may begin.
Use these start-up procedures when producing material from a different plant or when resuming production after a termination of production due to unsatisfactory quality according to Subsection 106.05.
402.13  Placing and Finishing.  Do not use mixes produced from different plants unless the mixes are produced according to the same JMF, use material from the same sources, and are approved.  Construct control strips according to Subsection 402.12 for each plant from which production is intended.

Place mix at a temperature conforming to Table 402-3.  Measure temperature of the mix in the hauling vehicle just before dumping into spreader or measure it in the windrow immediately before pickup.

Place the asphalt concrete mix with a paver conforming to Subsection 402.05.  Control horizontal alignment using a reference line.  Automatically control the grade and slope from reference lines, a ski and slope control device, or dual skis.  Use skis having a minimum length of 6 meters.

In areas where mechanical spreading and finishing is impractical, place and finish the mix with alternate equipment to produce a uniform surface closely matching the surface obtained when using a mechanical paver.
The CO will designate the JMF to be used for wedge and leveling courses at each location.  Place wedge and leveling courses in maximum 75-millimeter lifts.  Complete the wedge and leveling before starting normal paving operations.
402.14  Compacting.  Furnish at least three rollers.  Furnish one roller each for breakdown, intermediate, and finish rolling.  At least one roller will be pneumatic-tired.  Size the rollers to achieve the required results.  Operate rollers according to the recommendation of the manufacturer.  Diesel fuel will not be used as a release agent with any roller used to compact the asphalt mix.  Do not cause cracking, shoving, or undue displacement.  Continue rolling until all roller marks are eliminated, all cracks are sealed, and the required density is obtained.  For HMA, do not roll the mix after the surface cools below 80 °C.
Monitor the compaction process with nuclear density gauges calibrated to the control strip core density test results.  Cut 150 millimeter diameter core samples from the compacted pavement.  Fill and compact the core holes with asphalt concrete mixture.  Label the cores and protect them from damage due to handling or temperature during storage.
Along forms, curbs, headers, walls, and other places not accessible to the rollers, compact the mix with alternate equipment to obtain the required compaction.
402.15  Joints, Trimming Edges, and Cleanup.  Make the longitudinal joint in the top layer at the centerline of the pavement on two-lane roadways or at the lane lines of roadways with more than two lanes.  Establish the centerline of the pavement from recorded data defined in Subsection 152.03(n) or construction staking data if provided by the government.  Offset the longitudinal joint in the layer immediately below at least 150 millimeters from the joint.
	For projects with curve widening be sure to include the curve widening detail CM634-50.


For curve widening see the plans for locations and details.  For two-lane roadways make the longitudinal joint at the centerline of the pavement.  Do not vary the shoulder width where curve widening exists.
At connections to existing pavements and previously placed lifts, make the transverse joints vertical to the depth of the new pavement.  Form transverse joints by cutting back the previous run to expose the full-depth of the course.

Apply asphalt tack coat to transverse and longitudinal joints according to Section 412.
Complete pavement construction of adjacent traffic lanes to the same elevation within 24 hours.  If elevation differences exceeding 50 millimeters between adjacent lanes are left overnight, sign with "Uneven Lanes" warning signs and provide a 1V:3H fillet.

Dispose of material trimmed from the edges and any other discarded asphalt concrete mix according to Subsection 211.02(a)(2).
402.16  Pavement Roughness.  Measure the profile of the pavement surface according to the designated pavement roughness type shown in Subsection 402.01.

(a) Profile Measurement.

Equipment.  Provide an ASTM E 950, class 1, inertial profiling system meeting all the requirements and specifications found in AASHTO M 328 and certified in accordance with AASHTO R 56.  At least 21 days before profiling begins, provide copies of the system certification(s).  Display a current decal on the equipment indicating the expiration date of the certification(s).

Personnel.  Provide an operator certified in accordance with AASHTO R56.  At least 21 days before profiling begins provide copies of the operator’s certification(s).

Measuring.  The CO will identify the beginning and ending points and any excluded areas.  Measure the pavement profile in both wheel paths using a sensor path spacing of 1.65-1.80 meters and centered in the traveled way of the lane.  Operate the inertial profiler in accordance with manufacturer’s recommendations and AASHTO R 57.  Use a long wave cutoff filter distance of 61.0 meters and report the profile data (elevation and distance) at a maximum interval of 50 millimeters.  Provide a lead-in distance, after reaching the testing speed, of at least 45.72 meters.  Furnish personnel to provide flagging operations as may be required.  Use profiler’s automatic start/stop activation when collecting data.  Use event markers to identify the beginning and ending location of areas to be excluded from profile measurement.

Areas within 3.81 meters of the beginning or end of a profile section or within 3.81 meters of any excluded areas will not be analyzed.  Excluded areas include cattle guards, bridges not being overlaid, turning lanes, passing lanes, side roads and ramps less than 300 meters in length.

Measure excluded areas with a straightedge according to paragraph (f).

The CO will coordinate and observe profiling operations.  Immediately after profiling export each profile (elevation, distance data, header and marker info) in pvp (project and embedded data file format) to a disk (CD or DVD) and provide the disk to the CO.  Non-continuous data files will not be accepted.  Use the following naming convention for all electronic files provided to the CO for Type I and Type II pavement roughness:

 [Project Name (may be abbreviated)] _ [beginning station_to_ending station] _ [Initial or Final],

(e.g. - Beaver_Cr_ Rd_25+500_to_38+350_Initial.pvp).
Use the following naming convention for Type III and Type IV pavement roughness:

[Project Name (may be abbreviated)] _ [beginning station_to_ending station],

e.g. – [Beaver Cr Rd_25+500_to_38+350.pvp].
Evaluation.  The CO will review and analyze all profile measurements.  The CO may perform verification testing, equipment validation or both.

(1) Verification Testing.  Verification testing will consist of the CO profiling a section of road and comparing the results against the contractor’s results for the same section.  Comparison runs will be made within 21 days of each other.  The contractor’s results will be considered verified if the CO’s IRI for each wheel path differs from the contractor’s IRI for the same wheel path by no more than 10 percent of their mean.  Contractor’s equipment failing to match the CO’s IRI value for either wheel path shall not be used.

(2) Equipment Validation.  Equipment validation will consist of determining a cross correlation value on at least one section having a minimum length of 161 meters.  The contractor’s profiler and the CO’s profiler will be cross correlated on the same day.  Coordinate the equipment validation date through the CO.  When requested provide the CO with a list of three or more possible dates in three or more different weeks that the profiler and operator will be available for cross correlation verification.  The CO will determine the location of the cross correlation segment(s).  The minimum acceptable cross correlation value is 0.90. Contractor’s equipment failing to obtain a cross correlation value of at least 0.90 shall not be used.

The CO will use the profile measurements to determine the Mean Roughness Index (MRI) value for the traveled way using the current version of Profile Viewer and Analysis (ProVAL) software.  The MRI is determined by averaging the International Ride Index (IRI) value from each wheel path.  The CO will also determine areas of localized roughness.  The MRI and areas of localized roughness will be used to determine payment for the designated pavement roughness type.

In addition, construct all pavement surfaces to meet the requirements of Type V straightedge paragraph (f).
(b) Type I pavement roughness.  Measure the profile of the initial pavement surface within 14 days after receiving the Notice to Proceed and before construction activities disturb the existing pavement surface.  The initial pavement surface is defined as the original in-situ pavement surface immediately before construction actives begin.
Perform no work to disturb the initial pavement surface until the analysis is complete.
Measure the profile of the final pavement surface before placing a surface treatment and within 21 days of completing roadway paving.  The original surface MRI will be used in conjunction with the final MRI to determine the percent improvement for the traveled way.

The percent improvement in MRI will be determined to one decimal place for the traveled way according to the following formula:

% Improvement = [(Initial MRI – Final MRI) / Initial MRI] x 100

Identify defective areas using a 3-meter metal straightedge per paragraph (f). Use Table 402-4 to determine the final pay factor (PFrough) for the traveled way to two decimal places.  When the percent improvement is less than 25.0 percent and the final MRI value is less than 1.104 meters per kilometer the final pay factor (PFrough) will be 1.00.
Correct defective areas in accordance with paragraph (g).  Any pavement with a negative percent improvement shall have a minimum 25 millimeter overlay placed over the entire paved surface.

Table 402-4
Type I Pavement Roughness Pay Factors
	Percent Improvement (%)
	Pay Factor (PFrough)

	Greater than 50.0
	PF = 1.05

	47.6 to 50.0
	PF = 1.04

	45.1 to 47.5
	PF = 1.03

	43.6 to 45.0
	PF = 1.02

	42.1 to 43.5
	PF = 1.01

	25.0 to 42.0
	PF = 1.00

	24.0 to 24.9
	PF = 0.99

	23.0 to 23.9
	PF = 0.98

	22.0 to 22.9
	PF = 0.97

	21.0 to 21.9
	PF = 0.96

	20.0 to 20.9
	PF = 0.95

	19.0 to 19.9
	PF = 0.94

	18.0 to 18.9
	PF = 0.93

	17.0 to 17.9
	PF = 0.92

	16.0 to 16.9
	PF = 0.91

	15.0 to 15.9
	PF = 0.90

	14.0 to 14.9
	PF = 0.89

	13.0 to 13.9
	PF = 0.88

	12.0 to 12.9
	PF = 0.87

	11.0 to 11.9
	PF = 0.86

	10.0to 10.9
	PF = 0.85

	5.0 to 9.9
	PF = 0.80

	0.0 to 4.9
	PF = 0.70

	Negative % Improvement
	Correct and Overlay


(c) Type II pavement roughness.  Measure the profile of the initial pavement surface within 14 days after receiving the Notice to Proceed and before construction activities disturb the pavement surface.  The initial pavement surface is defined as the original insitu pavement surface immediately before construction actives begin.
Perform no work to disturb the initial pavement surface until the analysis is complete.

Measure the profile of the final pavement surface before placing a surface treatment and within 21 days of completing roadway paving.  Use the original surface MRI in conjunction with the final MRI to determine the percent improvement for the entire traveled way.

The percent improvement in MRI will be determined to one decimal place for the traveled way according to the following formula:

% Improvement = [(Initial MRI – Final MRI) / Initial MRI] x 100

Use Table 402-5 to determine the final pay factor (PFrough) for the traveled way to two decimal places.  When the percent improvement is less than 49.0 percent and the final MRI value is less than 1.104 meters per kilometer the final pay factor (PFrough) will be 1.00.

Identify areas of localized roughness using a report of continuous MRI with a base length of 7.62 meters.  This will yield the MRI of every possible 7.62-meter segment.  The localized roughness threshold for Type II pavement roughness is 3.157 meters per kilometer.
Correct areas of localized roughness and defective areas in accordance with paragraph (g).  Any pavement with a percent improvement less than 10.0 percent shall have a minimum 25 millimeter overlay placed over the entire paved surface.
Table 402-5
Type II Pavement Roughness Pay Factors
	Percent Improvement (%)
	Pay Factor (PFrough)

	Greater than 60.0
	PF = 1.05

	58.6 to 60.0
	PF = 1.04

	57.6 to 58.5
	PF = 1.03

	56.6 to 57.5
	PF = 1.02

	55.1 to 56.5
	PF = 1.01

	49.0 to 55.0
	PF = 1.00

	48.0 to 48.9
	PF = 0.99

	47.0 to 47.9
	PF = 0.98

	46.0 to 46.9
	PF = 0.97

	45.0 to 45.9
	PF = 0.96

	44.0 to 44.9
	PF = 0.95

	43.0 to 43.9
	PF = 0.94

	42.0 to 42.9
	PF = 0.93

	41.0 to 41.9
	PF = 0.92

	40.0 to 40.9
	PF = 0.91

	38.0 to 39.9
	PF = 0.90

	36.0 to 37.9
	PF = 0.89

	35.0 to 35.9
	PF = 0.88

	34.0 to 34.9
	PF = 0.87

	33.0 to 33.9
	PF =  0.86

	31.0 to 32.9
	PF = 0.85

	25.0 to 30.9
	PF = 0.80

	10.0 to 24.9
	PF = 0.70

	Less than 10.0
	Correct & Overlay


(d) Type III pavement roughness.  Measure the profile of the final pavement surface before placing a surface treatment and within 21 days of completing roadway paving.  Use pay adjustment factors from Table 402-6 in conjunction with the histogram printout from ProVAL’s Smoothness Assurance Module based on a report of continuous MRI with a base length of 160.93 meters, to compute a final pay factor (PFrough).  The final pay factor (PFrough) computed to three decimal places is equal to the sum of the products of the individual pay adjustment factors shown in Table 402-6 multiplied by ProVAL’s corresponding histogram percentages, all divided by 100.

Identify areas of localized roughness using a report of continuous MRI with a base length of 7.62 meters.  This will yield the MRI of every possible 7.62-meter segment.  The localized roughness threshold for Type III pavement roughness is 2.762 meters per kilometer.
Correct areas of localized roughness and defective areas in accordance with paragraph (g).  If the final MRI for the entire traveled way is greater than 1.973 meters per kilometer the traveled way is in reject, and shall be corrected in accordance with paragraph (g).
Table 402-6
Type III Pavement Roughness Pay Factors

	MRI
(meters/kilometer)
	PF(rough)

	Greater than 1.50
	0.700

	1.50 to 1.42
	0.800

	1.42 to 1.34
	0.850

	1.34 to 1.26
	0.900

	1.26 to 1.18
	0.960

	1.18 to 1.10
	0.980

	1.10 to 1.02
	1.000

	1.02 to 0.94
	1.010

	0.94 to 0.86
	1.020

	0.86 to 0.78
	1.025

	0.78 to 0.70
	1.030

	0.70 to 0.62
	1.035

	0.62 to 0.54
	1.040

	0.54 to 0.46
	1.045

	Less than 0.46
	1.050


(e) Type IV pavement roughness.  Measure the profile of the final pavement surface before placing a surface treatment and within 21 days of completing roadway paving.  Use pay adjustment factors from Table 402-7 in conjunction with the histogram printout from ProVAL’s Smoothness Assurance Module based on a report of continuous MRI with a base length of 160.93 meters, to compute a final pay factor (PFrough).  The final pay factor (PFrough) computed to three decimal places is equal to the sum of the products of the individual pay adjustment factors shown in Table 402-7 multiplied by ProVAL’s corresponding histogram percentages, all divided by 100.

Identify defective areas using a 3-meter metal straightedge per paragraph (f).
Correct defective areas in accordance with paragraph (g).  If the final MRI for the entire traveled way is greater than 2.131 meters per kilometer the traveled way is in reject, and shall be corrected in accordance with paragraph (g).
Table 402-7

Type IV Pavement Roughness Pay Factors

	MRI
(meters/kilometer)
	Pay Factor (PFrough)

	Greater than 1.74
	0.700

	1.74 to 1.66
	0.800

	1.66 to 1.58
	0.850

	1.58 to 1.50
	0.900

	1.50 to 1.42
	0.960

	1.42 to 1.34
	0.980

	1.34 to 1.26
	1.000

	1.26 to 1.18
	1.010

	1.18 to 1.10
	1.020

	1.10 to 1.02
	1.025

	1.02 to 0.94
	1.030

	0.94 to 0.86
	1.035

	0.86 to 0.78
	1.040

	0.78 to 0.70
	1.045

	Less than 0.70
	1.050


(f) Type V straightedge.  Use a 3-meter metal straightedge to measure at right angles and parallel to the centerline.  Defective areas are deviations between the surface and the bottom of the straightedge in excess of 6 millimeters measured between any two contacts of the straightedge, or deviations in excess of 6 millimeters measured at the end of the straightedge.  Correct defective areas in accordance with paragraph (g).
	If grinding is not allowed by the owner agency remove option (1) below and renumber the remaining options.  The PM and client should have this discussion.


(g) Localized roughness and defective area correction.  Submit a correction plan for approval by the CO before starting any corrective work.  The CO may take up to 7 days to approve, modify or reject the proposal.
(1) If grinding is proposed, use a diamond blade machine and specify the manufacturer and model of the equipment to be used.  Identify the beginning and ending station of each grind location, the grinding depth and lateral extent of grinding.  The endpoints of the areas where a grinder is to be applied must be optimized using ProVAL.  The area ground shall not exceed 70 square meters per location, and is limited to 16 locations per lane kilometer.  Grinding depth is limited to 12.5% of the design pavement thickness.  Grinding in excess of these depths is not an acceptable unless it is accompanied by a minimum 25 millimeter overlay.

Seal all ground areas after grinding is completed.  Specify the type of seal used.  All seals shall be placed in accordance with Section 409 or 410.

(2) If milling is proposed specify the manufacturer and model of the equipment to be used.  Identify the beginning and ending station of each milling location.  Correct areas by milling a minimum of one half the pavement depth and filling with approved HMA or WMA mix or by cutting and removing the defective area and repaving with approved HMA or WMA mix.

(3) If removing and replacing is proposed identify beginning and end of the area that is to be removed.  Saw cut the pavement, remove the pavement and apply a tack coat to the vertical edges before the asphalt mix is placed.

Corrections and surface treatments shall be provided at no cost to the Government.

If corrections are allowed, re-measure the pavement profile.  Data from the re-measurement and re-analysis will be used to determine (PFrough) according to the applicable roughness type.  A separate dollar adjustment for Type II and Type III localized roughness will be determined according to Subsection 402.16(h).

If corrections are not allowed to the roadway profile, determine the final pay factor (PFrough) according to the specific roughness type.  A separate dollar adjustment for Type II and Type III localized roughness will be determined according to Subsection 402.16(h).

(h) Type II and Type III localized roughness pay reduction.  Each area of localized roughness exceeding the threshold MRI specified for the designated pavement roughness type will receive a further reduction in accordance with Table 402-8.
Table 402-8
Localized Roughness Pay Reduction
	Type II
	Type III

	Deduction for each Occurrence

	Localized Roughness Threshold at 3.157 meters/kilometer
	Localized Roughness Threshold at 2.762 meters/kilometer

	$200
	$200


402.17  Acceptance.  See Table 402-10 for sampling and testing requirements and the acceptance quality characteristic category.

Mineral filler, antistrip additives, and WMA additives will be evaluated under Subsections 106.02 and 106.03.

Aggregate quality properties will be evaluated under Subsections 106.02 and 106.04.

Asphalt binder will be evaluated under Subsection 106.03, 106.04, 702.09, and Table 402-9.
Construction of the HMA or WMA (Hveem or Marshall designed) pavement course will be evaluated under Subsections 106.02 and 106.04.
Asphalt content, aggregate gradations, core density will be evaluated under Section 106.05.

Pavement roughness will be evaluated under Subsection 106.04 and Subsection 402.16.
(a) Asphalt content.  The upper and lower specification limits are the approved JMF target value plus or minus 0.4 percent.
(b) Aggregate gradations.  The upper and lower specification limits are the approved JMF target values plus or minus the allowable deviations shown in Table 703-4.  See Table 402-10 for the acceptance quality characteristics category.

(c) Core density.  The lower specification limit is 91.0 percent of the maximum specific gravity (density) determined according to AASHTO T 166 and T 209.  Use 0.9975 kg/m3 to convert specific gravity to density.

(d) Asphalt binder.  The pay factor is determined from Table 402-9.
(e) Pavement roughness.  The evaluation for payment will be made after all defective areas are addressed.  See Subsection 402.16 (g).

Measurement
402.18  Measure the Section 402 items listed in the bid schedule according to Subsection 109.02.

Payment
402.19  The accepted quantities will be paid at the contract price per unit of measurement for the Section 402 pay items listed in the bid schedule except for the asphalt concrete pavement contract unit bid price will be adjusted according to Subsections 106.05, 402.16, and Table 402-9.  Payment will be full compensation for the work prescribed in this Section.  See Subsection 109.05.

Payment for asphalt concrete pavement will be made at a price determined by multiplying the contract unit bid price by the material pay factor.  The material pay factor is calculated as follows:

PFMaterial  = 1 + [(PFMix – 1) + (PFPG – 1)]

where:


PFMaterial  =
Material pay factor.
PFMix =
Pay factor for asphalt concrete pavement.  PFMix is the lowest single pay factor determined for asphalt binder content, gradation, and core density.
PFPG =

Pay factor for asphalt binder.  The PFPG formula is as follows:

PFPG = (PF1 + PF2 + PF3 + ….PFn) / n

where:

PF# =
For each sample, the lowest pay factor determined from any test in Table 402-9.  If the lowest pay factor for a sample is in reject, the sample’s pay factor is zero.
n =
Number of samples tested.
If either the pay factor for the asphalt binder (PFPG) or the pay factor for asphalt concrete pavement (PFMix) is below 0.75, the lot for asphalt concrete pavement is in reject.

When the bid schedule contains a pay item for asphalt concrete pavement, Type I through IV pavement roughness, a separate pay adjustment will be made for pavement roughness calculated as follows:

Type I through IV Pay Adjustment = 24,800 (PFRough - 1.00)(L) – (LRPR)

where:

PFRough = 
Pay factor from Table 402-4, Table 402-5, Table 402-6, or Table 402-7.
L = 
Total project length in lane kilometers of traveled way as specified in the contract.  Measure the project length to three decimals.
LRPR = 
Localized Roughness Pay Reduction from Table 402-8.
Table 402-9
Asphalt Binder Pay Factor Table

	Tests on Original
	Specifications

(See 702.01)
	Pay Factor =

	
	
	1.01
	1.00
	0.95
	0.90
	0.75
	Reject

	Dynamic Shear Rheometer, kPa
	≥  1.00
	≥  1.17
	1.16 to 1.00
	0.99 to 0.89
	0.88 to 0.77
	0.76 to 0.50
	<  0.50

	Tests after Rolling Thin Film Oven (RTFO)

	Dynamic Shear Rheometer, kPa
	≥  2.20
	≥  2.69
	2.68 to 2.20
	2.19 to 1.96
	1.95 to 1.43
	1.42 to 1.10
	<  1.10

	Tests on Pressure Aging Vessel (PAV)

	Dynamic Shear  Rheometer, kPa
	<  5,000
	<  4,711
	4,712 to 5,000
	5,001 to 5,289
	5,290 to 5,578
	5,579 to 5,867
	>  5,867

	Bending Beam Rheometer, s, MPa
	≤  300
	≤  247
	248 to 300
	301 to 338
	339 to 388
	389 to 449
	≥  450

	Bending Beam Rheometer, m-value
	≥  0.300
	≥  0.320
	0.319 to 0.300
	0.299 to 0.294
	0.293 to 0.278
	0.277 to 0.261
	<  0.261


Table 402-10
Sampling and Testing Requirements
	Material or Product
	Type of Acceptance (Subsection)
	Characteristic
	Category
	Test Method Specifications
	Sampling Frequency
	Point of Sampling
	Split Sample
	Reporting Time

	Aggregate source quality

(703.07)
	Measured and tested for conformance

(106.04 and 105)
	LA abrasion
	---
	AASHTO T 96
	1 per type & source of material
	Source of materials
	Yes
	Before producing“

	
	
	Sodium sulfate soundness loss

(coarse & fine)
	---
	AASHTO T 104
	
	
	
	

	
	
	Fractured faces
	---
	ASTM D 5821
	
	
	
	

	
	
	Fine aggregate angularity
	---
	AASHTO T 304
	
	
	
	

	
	
	Flat and elongated particles
	---
	ASTM D 4791
	
	
	
	

	
	
	Sand equivalent
	---
	AASTHO T 176
	
	
	
	

	Asphalt concrete pavement
(mix design)
	Measured and tested for conformance

(106.04)
	Gradation
	---
	AASHTO T 11

AASHTO T 27
	1 per each submitted mix design
	Stockpiles
	Yes“
	30 days before paving

	
	
	RAP asphalt binder content
	---
	AASHTO T 308
	
	
	
	

	
	
	Bulk specific gravity of aggregate

(coarse & fine)
	---
	AASHTO T 84

AASHTO T 85
	
	
	
	

	
	
	Hveem S-value
	---
	AASHTO T 246
AASHTO T 247
	
	---
	
	

	
	
	Marshall stability and flow
	
	AASHTO T 245
	
	---
	
	

	
	
	VMA
	---
	AASHTO R 35
	
	---
	
	

	
	
	Air Voids (Va)
	---
	AASHTO T 269
	
	---
	
	

	
	
	Retained strength

(TSR)
	---
	AASHTO T 283
	
	---
	
	

	Asphalt binder

(mix design)
	
	Quality
	---
	AASHTO M 320
	
	Mixing plant

or Asphalt  Supplier
	
	Tested by the Government


Table 402-10 (continued)

Sampling and Testing Requirements
	Material or Product
	Type of Acceptance (Subsection)
	Characteristic
	Category
	Test Method Specifications
	Sampling Frequency
	Point of Sampling
	Split Sample
	Reporting Time

	Asphalt concrete pavement
(control strip)
	Statistical

(106.05)
	Gradation:
	AASHTO T 30
	3 minimum
	Behind the paver before compaction
	Yes
	Prior to beginning of next day’s production

	
	
	9.5 mm
	I
	
	
	
	
	

	
	
	4.75 mm
	I
	
	
	
	
	

	
	
	2.36 mm
	I
	
	
	
	
	

	
	
	300 µm
	I
	
	
	
	
	

	
	
	75 µm
	I
	
	
	
	
	

	
	
	Other specified sieves (See Table 703-4)
	II
	
	
	
	
	

	
	
	Asphalt content (1)
	I
	AASHTO T 308
	
	
	
	

	
	
	Core density (2) (3)
	I
	AASHTO T 166
	5 minimum
	In-place after compacting
	Yes
	24 hours after placement

	
	Measured and tested for conformance

(106.04)
	Maximum specific gravity
	---
	AASHTO T 209(5)
	3 minimum
	Behind the paver before compaction
	Yes
	Prior to beginning of next day’s production

	
	
	Mix temperature
	---
	---
	First load & as determined by the CO
	Hauling vehicle before dumping or windrow before pickup
	---
	As directed by the CO


Table 402-10 (continued)

Sampling and Testing Requirements
	Material or Product
	Type of Acceptance (Subsection)
	Characteristic
	Category
	Test Method Specifications
	Sampling Frequency
	Point of Sampling
	Split Sample
	Reporting Time

	Asphalt concrete pavement
(production)
	Statistical

(106.05)
	Gradation:
	AASHTO T 30
	1 per 700 tonnes


	Behind the paver before compaction
	Yes
	Prior to beginning of next day’s production

	
	
	9.5 mm
	I
	
	
	
	
	

	
	
	4.75 mm
	I
	
	
	
	
	

	
	
	2.36 mm
	I
	
	
	
	
	

	
	
	300 µm
	I
	
	
	
	
	

	
	
	75 µm
	I
	
	
	
	
	

	
	
	Other specified sieves (See Table 703-4)
	II
	
	
	
	
	

	
	
	Asphalt content (1)
	I
	AASHTO T 308
	
	
	
	

	
	
	Core density (2) (4)
	I
	AASHTO T 166
	
	In-place after compacting 
	Yes
	24 hours after placement

	
	Measured and tested for conformance

(106.04)
	Maximum specific gravity 
	---
	AASHTO T 209(5)
	
	Behind the paver before compaction
	Yes
	Prior to beginning of next day’s production

	Asphalt binder

(production)
	Measured and tested for conformance

(106.04 &

Table 402-8)
	Quality
	Table

402-9
	AASHTO M 320
	1 per 2000 tonnes of mix, but not less than 5 samples
	In line between tank & mixing plant

(702.09(c))
	Two 1-quart samples
	Tested by the Government


Table 402-10 (continued)

Sampling and Testing Requirements

	Material or Product
	Type of Acceptance (Subsection)
	Characteristic
	Category
	Test Method Specifications
	Sampling Frequency
	Point of Sampling
	Split Sample
	Reporting Time

	Asphalt concrete pavement

(final surface)
	Measured and tested for conformance (106.04)
	Type I and II Pavement Roughness, before construction

(Initial MRI)
	---
	AASHTO R 56 & R 57
	See Subsection 402.16
	Left and Right Wheel Paths
	---
	Original surface  before overlaying, recycling, or milling and within 14 days of Notice to Proceed

	
	
	Type I and II Pavement Roughness, after construction

(Final MRI)
	---
	AASHTO R 56 & R 57 and

3-meter straightedge
	See Subsection 402.16
	Left and Right Wheel Paths
	---
	21 days after final paving

	
	
	Type III and IV Pavement Roughness 
	---
	AASHTO R 56 & R 57
	See Subsection 402.16
	Left and Right Wheel Paths
	---
	21 days after final paving

	
	
	Type V straightedge
	---
	3-meter straightedge
	See Subsection 402.16
	All pavement surfaces
	---
	During and after compaction


(1) Use AASHTO T 308, Method A.  Calculate the asphalt binder content by weighing the sample before and after the burn using a calibrated external balance.  Modify AASHTO T 308, parts 8.2 and 10.2 to allow the use of AASHTO T 255, Total Evaporable Moisture Content of Aggregate by Drying.

(2) Side-by-side cores for each lift will be obtained for core density testing.  Submit each companion core to the CO.  Fill and compact the sample holes with asphalt concrete mixture.  Cores shall be 150 millimeters in diameter.  Label cores and protect from damage due to handling or alteration due to temperature during storage or transfer.  Use AASHTO T 166 regardless of the volume of water absorbed.  Care should be taken to dry cores to constant mass at 52 ± 3°C, before testing.
(3) Use the average maximum specific gravity value (AASHTO T 209) of the control strip samples to determine the percent compaction of each control strip.

(4) For production, use the average maximum specific gravity value (AASHTO T 209) of the first three samples to determine the percent compaction of each lot.

(5) Do not use the dry back method (Section 11 of AASHTO T 209).
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