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[bookmark: _Toc513546712]Preface
This test method was prepared by the Bituminous Surfacings Working Group (BSWG) on behalf of the Austroads Pavement Task Force (PTF).  Representatives of Austroads, the Australian Road Research Board (ARRB) and the Australian Asphalt Pavement Association (AAPA) have been involved in the development and review of this test method.
[bookmark: _Toc513546713]Principle
A sample of bituminous slurry is cast in a mould to a predetermined thickness and then fully cured.  The sample is subjected to a fixed number of loaded wheel tracking cycles.  The surface is then covered with a weighed quantity of warm sand and further loaded wheel tracking is carried out.  The quantity of sand retained through embedment in the sample surface is determined.  It is indicative of the tendency of the mix to flush under traffic.
This test method may be unsuitable for microsurfacing due to the presence of polymers which tend to produce a non‑adhesive surface even when flush.
[bookmark: _Toc513546714]Scope
This test method sets out the procedure to evaluate bituminous slurry materials for their propensity for binder flushing after subjecting to loaded wheel tracking cycles.
[bookmark: _Toc513546715]Further Development
There are no further plans for the development of this test method.
[bookmark: _Toc487639698][bookmark: _Toc513546716]Safety Disclaimer
Warning: The use of this Austroads test method may involve hazardous materials, operations and equipment.  This Austroads test method does not purport to address the safety requirements associated with its use.  It is the responsibility of the user of this Austroads test method to establish appropriate work health and safety practices and determine the applicability of regulatory limitations prior to use.
[bookmark: _INTRODUCTION][bookmark: _Toc131221135][bookmark: _Toc417301712][bookmark: _Toc417301865][bookmark: _Toc417301902][bookmark: _Toc417301993][bookmark: _Toc417302005][bookmark: _Toc417302478][bookmark: _Toc417302511][bookmark: _Toc417302527][bookmark: _Toc417302540][bookmark: _Toc417302553][bookmark: _Toc417302566][bookmark: _Toc419709963][bookmark: _Toc419710742][bookmark: _Toc513546717][bookmark: _Ref241385664][bookmark: _Ref241385686][bookmark: _Ref241385716][bookmark: _Ref241385742][bookmark: _Ref241385869][bookmark: _Ref241385905][bookmark: _Toc261610811]References
The following documents are referred to in this method and are required to perform the test:
	Austroads Test Method

	AGPT/T270
	Determination of Optimum Amount of Added Water for Bituminous Slurry (Consistency Test).

	Australian Standard

	AS 1141.1
	Method for sampling and testing aggregates: definitions.

	International Slurry Surfacing Association

	ISSA TB109-2005
	Test method for measurement of excess asphalt in bituminous mixtures by use of a loaded wheel tester and sand adhesion.


[bookmark: _Toc419709965][bookmark: _Toc419710744][bookmark: _Toc513546718]Equipment
The following apparatus is required:
A loaded wheel testing machine and associated parts that satisfy the mechanical and operational requirements of Clause 2.1 of ISSA TB109-2005.
Metal or timber strike-off screed 25 mm diameter  150 mm long or ‘U’ shaped screed.
Flat platform scale, capable of weighing up to 115 kg with limit of performance not exceeding ± 0.5 kg.  Alternatively, a balance of lesser capacity, capable of weighing the unloaded wheel and the load weights separately, may be used.
Balance capable of weighing at least 2.0 kg, with limit of performance not exceeding ± 0.1 g.
Drying oven capable of maintaining a temperature of 60 ± 2 °C.
Mixing bowl or beaker of 600 to 1000 mL capacity.
Mixing spatula or spoon of approximately 25 mm length.
Fine quartz sand which all passes a 600 µm size sieve but is retained on a 150 µm size sieve.
Bowl made of non-corrosive material of 1 to 5 L capacity.
Thermometer capable of measuring up to 100 °C and readable to 1 °C.
Flat metal strip, 3 mm  35 mm  352 mm.
Oven or hot plate for heating sand and flat metal strip to 80 ± 2 °C.
[bookmark: _Ref505776422][bookmark: _Toc513546719]Sample Preparation
1. Select a suitable mould such that the thickness of the test specimen is at least 25% thicker than the largest particle size in the mix design.  Table 8.1 shows the minimum mould thicknesses recommended for different size mixes.
[bookmark: _Ref505776385][bookmark: _Ref498326881]Table 8.1:  	Recommended minimum mould thickness and mass to be mixed
	Nominal mix size (mm)
	Minimum mould thickness (mm)
	Mass of bituminous slurry mix required (g)

	4 or 5
	6.3
	400

	7
	9.0
	600

	10
	12.5
	800



Use the selected mix design with water content as determined in accordance with AGPT/T270.
Weigh sufficient quantities of the individual components of the mix design to obtain a sample of about the mass shown in Table 8.1.  Place the weighed mass of aggregate and filler into the mixing bowl.  Using the spoon, mix for one minute or until the mix appears uniformly distributed.  Add the weighed amount of water and additive (if required) and mix again for one minute, or until all aggregate particles appear uniformly wetted.
Add the predetermined mass of bituminous emulsion to the mixing bowl and mix rapidly and thoroughly so that the specimen is cast 60 seconds after the addition of the emulsion.
Place the mould centrally over a specimen mounting plate and uniformly fill to excess with the mixture.  Using a horizontal sawing motion with the screed held in a vertical position, strike-off the specimen to be level with the specimen frame.
When the specimen has set sufficiently to prevent displacement, remove the mould.  The unconfined specimen is left supported on the specimen mounting plate for the remaining procedure to prevent sample breakage during handling (hence referred to as ‘specimen/plate’ for the remaining procedure).
[bookmark: _Ref505776438]Dry the specimen/plate in an oven at 60 °C to constant mass as defined in AS 1141.1.
Allow the specimen/plate to cool to room temperature.
[bookmark: _Toc419709969][bookmark: _Toc419710748][bookmark: _Toc513546720]Procedure
[bookmark: _Ref505776471][bookmark: _Toc513546721]Sample Compaction
1. Adjust and secure the connecting arm bearings and castor assembly of the loaded wheel testing machine so that the projected horizontal distance between the crank and wheel axles is 610 mm.  Align the wheel assembly so that the wheel runs true and parallel with the frame.
1. Centre and secure the weight box directly over the wheel axle.
Inspect the wheel and if required clean with a highly-evaporative, low-aromatic hydrocarbon solvent and water.  A solvent with less than 5% aromatics should be used to minimise residue and absorption into the tyre rubber which would affect test results.  The wheel must be thoroughly wiped clean and dried.
1. Place the wheel on the platform scale so that the connecting arms are parallel with the frame.  Add weights to the weight box to obtain the desired total weight of 60 ± 0.1 kg.
1. [bookmark: _Ref505776497]Place the specimen/plate on the mounting plate of the loaded wheel tester, firmly against the locating pins and clamp in position with the clamp washers and wing nuts.
1. Maintain the temperature of the specimen at 25 ± 3 °C unless otherwise specified.
1. Set the wheel-pass counter to zero and compact the specimen for 1000 cycles at 44 ± 5 cycles per minute.  Observe the specimen under loading for the ‘tack point’ at which an audible tackiness or visible shine is noted.  If such a point occurred within the 1000 cycles, record the number of cycles at that point and also spray sufficient water (e.g. using a wash bottle) to the specimen surface to prevent adhesion to the wheel.
Note: With certain aggregates, it may become necessary to flush the wheel path liberally with water to prevent abraded fines from impacting the specimen.
After 1000 cycles, unload the specimen and wash away all loose particles.  Release the specimen/plate from the loaded wheel tester.
Dry the specimen/plate in an oven at 60 °C to constant mass as defined in AS 1141.1.
Determine the total mass () of the dried specimen/plate.
[bookmark: _Toc513546722]Determination of Sand Loss
1. Place the specimen/plate on the mounting plate of the loaded wheel tester as was done in Clause 9.1 (e).  Centre the steel sand frame over the specimen with the foam rubber strips secured against the specimen to prevent loss of sand.  Clamp the steel sand frame on the specimen in place.
1. Heat the sand and the flat metal strip to 80 ± 2 °C.  A suitable container (e.g. 200 mL beaker) can be used to pre-weigh and heat the sand.  Spread 300 g of the hot sand uniformly in the steel sand frame secured on the specimen.  Immediately cover the sand with the hot metal strip.
1. Immediately load the specimen with the wheel for 100 cycles at 44 ± 5 cycles per minute.
1. After 100 cycles, remove the specimen assembly from the loaded wheel tester as a unit and disassemble over a waste container.  Gently tap to remove un-adhered sand from the specimen.
Determine the total mass () of the adhered sand/specimen/plate.
[bookmark: _Toc419709970][bookmark: _Toc419710749][bookmark: _Toc513546723]Calculation
Calculate the following:
	
	1

	where
	
	
	

	Sa
	=
	sand adhesion (g/m2)
	

	 
	=
	mass of specimen/plate after sanded loading (grams)
	

	 
	=
	the mass of specimen/plate before sanded loading (grams)
	


[bookmark: _Toc419709971][bookmark: _Toc419710750][bookmark: _Toc513546724]Reporting
1. Sand adhesion to the nearest 1 g/m2.
1. The temperature of the loaded wheel tracking test to the nearest 1 °C.
1. The mix design of the bituminous slurry.
The number of cycles to tack point.
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