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	Use on projects when a state mix can be specified.  This section does not use statistical acceptance, and only requires a 3-meter straightedge for ride control.


Delete the Section and substitute the following:
Section 403. – ASPHALT CONCRETE PAVEMENT
Description
403.01  This work consists of constructing one or more courses of asphalt concrete pavement using hot mix asphalt (HMA) or warm mix asphalt (WMA).

Asphalt binder is designated according to AASHTO M 320.
Construction Requirements

403.02  Composition of Mix (Job-Mix Formula).
Furnish mixes of aggregate, asphalt binder, recycled asphalt pavement, and additives that meet current specification requirements for mix used locally in the construction of highways by the State Department of Transportation, and conforming to design parameters (a), (b), or (c) in Table 403-1 for the type of mix submitted.  In addition, meet the requirements in (d) in Table 403-1.
	Edit the values in Table 403-1 to match local state specifications for arterial type mixes.  This may have occurred in the Pavement Report but should be verified with Materials.


Table 403-1

Asphalt Concrete Mix Requirements

	Design Parameters
	Specification

	(a) Superpave      (AASHTO M 323, R 35, and T 312)

(1) Gyratory compactive effort

(2) Volumetric properties at 0.3 to 3 million ESAL’s (AASHTO M 323)
	7, 75, 115

see Table 403-2

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

(1) Stabilometer, minimum

(2) Percent Air Voids (1)
	35

3 – 5

	(c) Marshall      (AASHTO T 245)

(1) Stability, kN minimum

(2) Flow, 0.25 mm
(3) Percent Air Voids (1)
(4) Compaction, number of blows per side
	4,300
8 - 16

3 - 5

50

	(d) Moisture Susceptibility

 (1) Retained strength, % minimum (AASHTO T 283)
	80


(1) The percent of air voids are based on AASHTO T 166, AASHTO T 209 and AASHTO T 269.  Maximum specific gravity (density) is based on AASHTO T 209.  Use AASHTO T 166 regardless of the volume of water absorbed.
Table 403-2
Superpave Design Requirements
	Gyratory Compaction Level

(% Theoretical Maximum Specific Gravity, Gmm) AASHTO T 312(4)
	Minimum Voids-in-the Mineral Aggregate (VMA), % (1)
	Voids Filled with Asphalt (VFA), %
	Dust-to-Binder Ratio (3)

	
	Nominal Maximum Size Aggregate(2)
	
	

	Ninitial
	Ndesign
	Nmax
	25 mm
	19 mm
	12.5 mm
	9.5 mm
	
	

	7

(≤90.5%)
	75

(96.0%)
	115

(≤98.0%)
	12.0
	13.0
	14.0
	15.0
	65.0 - 78.0
	0.8-1.6


(1) When mineral filler or hydrated lime is used, include in the calculation for compliance with the VMA.

(2) The nominal maximum size aggregate is one size greater than the first sieve to retain more than 10 percent of the combined aggregate.

(3) Dust to binder ratio is the effective asphalt content divided by the total percent of material passing the 75 µm sieve.  Dust includes lime, bag house fines, and other mineral matter.
(4) Use AASHTO T 166 regardless of the volume of water absorbed.
(a) Recycled asphalt pavement (RAP) use. Up to 20 percent recycled asphalt pavement material by mass may be used in the mix.

(b) Submission. Submit a current State Department of Transportation job-mix-formula (JMF) for approval at least 21 days before placement.  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.  A JMF developed solely for this project is not allowed.  Include the following information:
(1) Target value for percent passing each sieve size for the combined aggregate gradation
(2) Target asphalt binder content

(3) Maximum density value according to AASHTO T 209

(4) Test values for (a), (b), or (c) and (d) from the Table 403-1
(c) Verification.  The CO may perform design-verification testing to confirm the mix meets the contract requirements.  If verification testing is required, submit a loose mix sample to the CO 14 days prior to placement 
403.03  Mixing Plant.  Use a state approved mixing plant conforming to AASHTO M 156.  For mixing plants equipped to produce warm mix technology, interlock the WMA additive delivery system with the automated proportioning system and comply with the manufacturer’s recommendations for incorporating additives and WMA technologies into the mix.
403.04  Equipment.
(a) Pavers.  Furnish mechanical 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) 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.
(8) Capable of producing a smooth finished surface without segregating, tearing, shoving, or gouging the mat.

	Add Subsection 403.04(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 meter long, including bridge approaches

  Pavement preservation projects where the added pavement thickness is 32 mm 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 information at least seven days before performing the work indicating the safety edge device that will be used.  A list of safety edge devices can be found at:
http://www.fhwa.dot.gov/everydaycounts/technology/safetyedge/faqs.cfm
	Add Subsection 403.04(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.

403.05  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.

403.06  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 403-3.  For minimum lay down WMA temperature, follow the manufacturer’s recommendations.
Table 403-3
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)

	< 2.0
	(2)
	(2)
	(2)

	2.0 – 3.9
	(2)
	(2)
	138

	4.0 – 9.9
	(2)
	141
	135

	10.0 – 14.9
	146
	138
	132

	15.0 – 19.9
	141
	135
	129

	20.0 – 24.9
	138
	132
	129

	25.0 – 29.9
	132
	129
	127

	≥  30.0
	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.

403.07  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.
Measure temperature of the mix in the hauling vehicle just before dumping into spreader or measure it in the windrow immediately before pickup.
403.08  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) Compacting, finishing, and roughness procedures.

(6) Acceptance procedures according to Subsections 106.
403.09  Compacting.  Thoroughly and uniformly compact the asphalt surface by rolling.  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 ºC.  Compact WMA according to the manufacturer’s recommendations.
Monitor the compaction process with nuclear density gauges calibrated for the JMF.
Along forms, curbs, headers, walls, and other places not accessible to the rollers, compact the mix with alternate equipment to obtain the required compaction.

403.10  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).
	If length of the project is greater than 8 lane kilometers OR if drivable speed is greater than 56 Km/hr may want to delete the straightedge requirement and add the IRI requirement from Section 401/402.  This should be discussed with the Project Manager.


403.11  Pavement Roughness.  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 using an approved method.  Obtain approval for the proposed method of correction.
403.12  Acceptance.  During placement of the mix the contractor will sample loose mix and compacted cores according to Table 403-4 and submit to the CO for acceptance.  Materials that do not meet the approved job-mix formula are considered unacceptable.
Compact the mix to a pavement specific gravity (density) that is no less than 91.0 percent of the maximum specific gravity (density) determined according to AASHTO T 209 and AASHTO T 166.
Asphalt binder will be evaluated under Subsection 106.03.

Asphalt concrete pavement will be evaluated under Subsections 106.02 and 106.04.
Asphalt concrete construction work will be evaluated under Subsections 106.02 and 106.04.
Pavement roughness measurement will be evaluated under Subsection 106.04
Measurement
403.13  Measure the Section 403 items listed in the bid schedule according to Subsection 109.02.
Payment

403.14  The accepted quantities will be paid at the contract price per unit of measurement for the Section 403 pay items listed in the bid schedule.  Payment will be full compensation for the work prescribed in this Section.  See Subsection 109.05.
Table 403-4
Sampling, Testing and Acceptance Requirements

	Material or Property
	Type of Acceptance

(Subsection)
	Characteristic
	Test Methods or Specifications
	Sampling

Frequency
	Point of

Sampling
	Split

Sample
	Reporting

Time

	Asphalt Concrete Pavement
(design)
	Measured and Tested for Conformance

(106.03 & 106.04)
	Job-mix formula
	Subsection 403.02
	When requested by the CO.
	Flowing mix stream (bin or belt discharge) or behind the paver before compaction.
	Tested by the CO
	Before approval of job-mix formula

	Asphalt Concrete Pavement
(production)
	Measured and Tested for Conformance

(106.04)
	Job-mix formula
	Subsection 403.02
	1 per 700 tonnes
	Behind the paver before compaction.
	Tested by the CO
	---

	
	
	Core Density(1)
	AASHTO T 166
	
	In-place after compacting.
	
	---

	
	
	Maximum specific gravity
	AASHTO T 209 (2)
	
	Behind the paver before compaction
	
	

	
	
	Roughness
	Subsection 403.11
	---
	---
	---
	---


(1) Submit each core to the CO.  Cut 150 millimeter diameter cores.  Fill and compact the core holes with asphalt concrete mixture.  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.  Use the average maximum specific gravity value (AASHTO T 209) of the first three samples to determine the percent compaction of each Lot.

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