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[bookmark: _INTRODUCTION][bookmark: _Toc131221135][bookmark: _Ref241385664][bookmark: _Ref241385686][bookmark: _Ref241385716][bookmark: _Ref241385742][bookmark: _Ref241385869][bookmark: _Ref241385905][bookmark: _Toc261610811]This test method was prepared by the Austroads Asphalt Research Technical Group (ARTG) on behalf of the Austroads Pavement Task Force. Representatives from ARTG, the Australian Road Research Board and the Australian Flexible Pavement Association have been involved in the development and review of this test method.
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This document describes the procedures to be followed to test an asphalt specimen using a wheel tracking test device. The procedures can be carried out on prismatic specimens that have been manufactured in the laboratory, cut from an existing pavement or on cylindrical specimens.
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Warning: The use of this Austroads test method may involve hazardous materials, operations and equipment. The method does not purport to address all of the safety problems associated with its use. It is the responsibility of the user to establish appropriate safety and health practices and determine the applicability of regulatory limitations prior to use.
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The following documents are referred to in this method:
	Austroads Test Methods

	ATM 210
	Verification procedure for a wheel tracking test device

	ATM 220
	Sample preparation – Compaction of asphalt slabs suitable for characterisation

	Australian/New Zealand Standard

	AS/NZS 2891.1.1
	Methods of sampling and testing asphalt: sampling, Method 1.1: Sampling – loose asphalt

	AS 2891.1.2
	Methods of sampling and testing asphalt, Method 1.2: Sampling – coring method

	AS 2891.1.3
	Methods of sampling and testing asphalt, Method 1.3: Sampling – asphalt from slabs

	AS/NZS 2891.2.1
	Methods of sampling and testing asphalt: Sample preparation: mixing, quartering and conditioning of asphalt in the laboratory

	AS/NZS 2891.7.1
	Methods of sampling and testing asphalt, Method 7.1: Determination of maximum density of asphalt – Water displacement method

	AS/NZS 2891.8
	Methods of sampling and testing asphalt, Method 8: Voids and volumetric properties of compacted asphalt mixes

	AS/NZS 2891.9.2
	Methods of sampling and testing asphalt, Method 9.2: Determination of bulk density of compacted asphalt – Presaturation method

	CEN Standards

	EN 12697-22
	Bituminous mixtures: test methods for hot mix asphalt: part 22: wheel tracking
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For the purpose of this test method, the following definitions apply:
Tracking depth – The reduction in the thickness of a test specimen caused by repeated passes of a loaded wheel.
Load pass – A single pass of the loaded wheel over the test specimen.
Central tracking rate – The rate at which the tracking depth increases under repeated passes of a loaded wheel at the centre of a test specimen. This is the slope of the linear regression relationship between central tracking depth and number of load passes in the region between and including 4 000 and 10 000 load passes.
Specimen thickness – The thickness of a test specimen that does not include any filling material placed at the bottom of the test specimen to create a flat base.
Conditioning – The heating of loose asphalt manufactured in a laboratory to simulate the ageing of binder in plant manufactured asphalt. This does not include heating of the test specimen to raise its temperature to the test temperature or any heating during the test.
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The following apparatus is required:
1. A wheel tracking device consisting of a static loaded wheel that bears on a specimen held on a moving table or a moving loaded wheel that bears on a static specimen. The load is applied in simple harmonic motion, either through oscillation of the specimen table beneath the stationary loaded wheel or oscillation of the loaded wheel on the stationary table. A displacement measuring device is included to measure the vertical depth of the rut as it develops. Guidance on the set up and use of a wheel tracking device is available in ATM 210. The wheel tracking device shall comply with the following:
0. The wheel shall comprise a steel rim fitted with a solid rubber tyre having a smooth tread. 
Note: Pits in the rubber due to wear shall not exceed 5 mm in diameter.
0. The load shall be applied to the test specimen using a cantilevered arm or pneumatic actuator. The applied load shall be measured at the top surface of a specimen normal to the plane of oscillation.
0. The loaded wheel mechanism shall have a vertical play of less than 0.25 mm.
0. The specimen table shall provide guides or fixings to hold a test mould containing a test specimen centrally in a horizontal plane below the loaded wheel. There should be sufficient adjustment to cater for specimens of 50 mm to 75 mm in thickness.
0. The test mould shall be of suitable construction and dimensions to hold the test specimen during wheel tracking. 
0. The displacement measuring device shall have a total travel of not less than 20 mm readable to 0.1 mm.
1. A temperature enclosure to ensure that the test specimen is maintained at the target temperature at the required tolerance throughout the testing process.
1. Temperature measuring device(s) readable to 0.5 °C to measure the internal temperature(s) of a test specimen throughout the testing process.
1. Filling material comprising a non-shrink quick-setting material, such as plaster of Paris or other suitable cementitious grout material, capable of being poured between the test specimen and mould.
1. Mixing utensils to prepare the filling material such as a container, a stirring rod, or mechanical mixer.
1. Steel ruler or vernier calliper readable to at least 1 mm to measure the dimensions of the test specimen.
1. Test moulds used to secure the wheel tracking specimen for the duration of the test.
The following standard equipment conditions shall be used:
	Tyre outside diameter
	200–205 mm

	Tyre width
	50 ± 1 mm

	Tyre thickness
	10 mm minimum

	Tyre rubber hardness
	80 ± 10 IRHD*

	Loaded wheel travel distance
	230 ± 5 mm

	Oscillation frequency
	42.0 ± 0.5 load passes per minute


* International Rubber Hardness Degrees obtained using a normal test on a curved surface and a standard test piece thickness.
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The test specimen for wheel tracking shall be a single layer of asphalt with no defects.
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1. Obtain sufficient asphalt for preparation of a test specimen from either: 
1. laboratory manufactured asphalt prepared and conditioned in accordance with AS/NZS 2891.2.1, or 
2. plant mixed asphalt sampled, unless otherwise specified, in accordance with AS/NZS 2891.1.1 (without conditioning).
Note: Plant mixed samples can only be reheated once in an oven prior to compaction.
Asphalt specimens can also be extracted from the pavement for testing in accordance with AS 2891.1.2 or AS 2891.1.3.
Where the asphalt is manufactured in the laboratory or sampled from the plant, prepare the test specimen in accordance with ATM 220. 
Examine the test specimen for uniformity and any defects. The specimen shall be rejected if cracks are visible to the naked eye or if the geometry of the test specimen is compromised through spalling of the corners or edges.
Determine the bulk density of the test specimen in accordance with AS/NZS 2891.9.2. 
Determine the maximum density of the same asphalt used to prepare the test specimen in accordance with AS/NZS 2891.7.1. 
Calculate the air void content of the test specimen in accordance with AS/NZS 2891.8.
Air dry the test specimen to constant mass (see Note 1).
Measure the thickness of each side of the test specimen at 5 locations to the nearest 1 mm.
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Prepared test specimens shall be stored on a flat non-deforming surface (25 mm tempered plywood, or 8 mm steel plate has been found to be suitable). The storage temperature shall be less than 30 °C.
All test specimens shall be tested between 4 and 30 days after compaction. The rolling or traffic direction is to be clearly indicated on the upper surface.
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All test specimens shall be conditioned to achieve the target test temperature and the conditioning period shall not exceed a maximum of 20 hours at the test temperature.
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The following standard test conditions shall be used (see Note 2):
	Specimen conditioning time	
	3–20 hours

	Test temperature	
	60 ± 1 °C (unless specified otherwise)

	Specimen thickness	
	50 ± 5 mm (for mixes with a nominal size of 14 mm or less)

	
	75 ± 5 mm (for mixes with a nominal size greater than 14 mm)

	Specimen length
	300 mm minimum

	Specimen width
	300 mm minimum

	Individual test specimen air voids
	5.0 ± 1.0%

	Vertical load
	700 ± 20 N

	Number of load passes	
	10 000 (unless specified otherwise)

	Number of replicate manufactured specimens	
	Duplicate specimens (unless specified otherwise).
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The test shall be undertaken on a minimum of two specimens (unless specified otherwise) prepared from representative samples of the same asphalt mix. The test specimens shall be wheel tracked using the standard test conditions and the following procedural steps.
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The following should be carried out:
1. Remove the specimen from the compaction mould.
1. Place the compacted specimen into the test mould and secure the compacted specimen.
1. If the compacted specimen needs to be secured in the test mould by using a filling material the following should be carried out:
10. Remove the test specimen from the compaction mould.
10. Secure the test mould and invert the test mould and remove the mould base.
10. Place the test specimen in the test mould with the testing face on the bottom.
10. Using the mixing utensils, prepare the filling material to a consistency that is readily pourable.
10. Pour the filling material to fill the space between the test specimen base and the test mould.
10. Screed off any excess filling material, replace the mould base and allow the filling material to cure.
6. Turn the test mould and test specimen over and apply the filling material to fill any gaps between the test specimen and test mould.
7. Allow the applied filling material to cure for a minimum of 24 hours before wheel tracking the test specimen.
Alternatively, the following can also be used to prepare the test specimen:
10. Remove the test specimen from the compaction mould.
10. Secure the test mould and place it on a hard surface (a steel plate has been found to be suitable).
10. Using the mixing utensils, prepare the filling material to a consistency that is readily pourable.
10. Pour the filling material into the test mould and place the test specimen in the test mould with the testing face on the top.
10. Screed off any excess filling material and allow the filling material to cure.
10. Allow the applied filling material to cure for a minimum of 24 hours before wheel tracking the test specimen.
1. Repeat the relevant process detailed above for the replicate specimens.
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1. Drill a hole in the test specimen to accommodate the internal temperature measuring device. The hole is to be approximately 50 mm from the edges and midway into the test specimen.
Place the moulded specimen into the wheel tracking device and align the traffic or rolling direction to the direction of travel of the loaded wheel.
Place the internal temperature measuring device into the hole in the test specimen and fill the rest of the hole with a silicone sealant or other suitable material. For wheel tracking devices with a static loaded wheel that bears on a specimen held on a moving table, a dummy specimen with a mass of at least 25% of that of the test specimen shall be instrumented so as to provide a measure of the core temperature. The dummy specimen shall be maintained in the same temperature‑controlled environment as the test specimen.
Note: The internal temperature of the specimen shall be maintained at the specified test temperature ± 1 °C throughout the testing process.
To minimise asphalt sticking to the rubber tyre, a light dusting of talcum powder or limestone may be applied to the surface of the test specimen along the tracking path.
Set up the wheel tracking device in accordance with its operating instructions and the standard test conditions.
Allow the temperature of the test specimen to stabilise at the test temperature, as verified by the internal temperature measuring device. 
Allow a maximum of 5 loaded wheel passes (i.e. conditioning passes) before the test is commenced. Perform wheel tracking for 10 000 load passes (or higher if specified), or until the tracking depth exceeds 15 mm. Tracking depth data shall be measured as soon as possible from loading commencement.
Ensure that the test temperature is maintained through the duration of the test.
Record the tracking depth to the nearest 0.1 mm of the wheel travel on the test specimen at the following seven locations from the centre of the specimen: the centre, ± 7.5 mm, ± 22.5 mm and ± 37.5 mm. Readings shall be taken for at least the following numbers of load passes: 0 to 100 in 10 pass increments, 150, 200, 250, 300, 400, 500, 1 000 to 10 000 in 1 000 pass increments.
Note: It is acceptable to record the tracking depth at the locations from the centre of the specimen as required by the CEN standard EN 12697-22 (minimum of 25 locations approximately equally spaced on a length of 100 mm about the midpoint of traverse).
Repeat steps (a) to (i) for the replicate specimen.
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For each test specimen calculate the following:
[bookmark: _Toc478043277][bookmark: _Toc478043303][bookmark: _Toc480382595][bookmark: _Toc133502047][bookmark: _Toc133502105][bookmark: _Toc133502215][bookmark: _Toc133502397][bookmark: _Toc136526727][bookmark: _Toc136527273][bookmark: _Toc141705207][bookmark: _Toc143092773]Average Specimen Thickness
Calculate the average of the test specimen thickness measurements to the nearest 1 mm.
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Calculate the average of the seven tracking depth measurements (or 25 locations for CEN standard) at pass 10 000 to the nearest 0.1 mm.
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Calculate the slope of the linear regression relationship between the central tracking depth and number of load passes in the region between 4 000 and 10 000 passes to the nearest 0.01 mm/1 000 passes at the centre of the test specimen.
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For each group of replicate specimens calculate the following:
1. the mean percentage air voids of all specimens to the nearest 0.1%
(n) [bookmark: _Hlk122480064]the mean final tracking depth of all specimens to the nearest 0.1 mm, or the mean number of load passes to the nearest cycle corresponding to a tracking depth of 15 mm of all specimens, and
(o) the mean central tracking rate between 4 000 and 10 000 passes of all specimens to the nearest 0.01 mm/1 000 passes.
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The following information shall be reported:
1. The type of wheel tracking device used, i.e. moving wheel or moving specimen type device.
1. Test conditions for each test specimen:
17. test temperature(s) of the test in °C to the nearest whole number
17. average specimen thickness the nearest 1 mm 
17. vertical load in kN to the nearest whole number
17. number of load passes
17. test date
17. heating time in hours
17. number of days from compaction to testing.
Note: If the test conditions differ from the standard test conditions, these should be reported as non‑standard along with the test results.
(r) Description of test specimen including identification, binder type, nominal size and asphalt source (laboratory mixed or plant mixed).
(s) Maximum density and bulk density for each specimen to the nearest 0.001 t/m3.
(t) The per cent air voids for each test specimen to the nearest 0.1%.
(u) Final tracking depth for each test specimen to the nearest 0.1 mm at the completion of the test. For tests that attain a 15 mm tracking depth before 10 000 passes have elapsed, the number of load passes required to achieve a tracking depth of 15 mm shall be recorded.
(v) Central tracking rate for each test specimen.
(w) Comments on the condition of the specimen(s) (including if the specimen is blemished in any way and if a filling material was used in specimen preparation).
(x) Plot of tracking depth versus load passes for each specimen (optional).
(y) For replicate specimens, the percentage mean air voids to the nearest 0.1%, mean final tracking depth (or the mean number of load passes corresponding to a tracking depth of 15 mm) to the nearest 0.1 mm and mean central tracking rate.
Note: Reporting for replicate specimens also requires individual test results to be reported.
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Not determined
NOTES:
1.	Constant mass is reached when the difference between two successive determinations of mass of the test specimen, after a further drying period for not less than one hour, differs by no more than 0.1% of the total mass of the test specimen.
2.	If test conditions are other than those described as the standard reference test conditions, these should be detailed along with the results.
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