Austroads Test Method AGPT/T212
Gyratory Compactor Test Method


[image: ]	
AUSTROADS TEST METHOD AGPT/T212
[bookmark: _Hlk67931680]Gyratory Compactor Test Method




April 2021 | page 2
Commentary Contents
1.	References	2
2.	Standard Testing Conditions	3
3.	Apparatus	3
4.	Calibration	4
5.	Compaction Temperatures	4
6.	Specimen Preparation	5
6.1	Laboratory Produced Mixes	5
6.2	Plant Produced Mixes	6
7.	Procedure	6
8.	Test Report	7


Preface
[bookmark: _INTRODUCTION][bookmark: _Toc131221135][bookmark: _Ref241385664][bookmark: _Ref241385686][bookmark: _Ref241385716][bookmark: _Ref241385742][bookmark: _Ref241385869][bookmark: _Ref241385905][bookmark: _Toc261610811]Technical Group on behalf of the Austroads Pavement Task Force. Representatives of Austroads, the Australian Road Research Board and the Australian Asphalt Pavement Association have been involved in the development and review of this test method.
This test method was adapted from test methods AS/NZS 2891.2.2:2014 Method 2.2: Sample Preparation – Compaction of Asphalt Test Specimens Using a Gyratory Compactor and AASHTO T312-19 Preparing and Determining the Density of Asphalt Mixture Specimens by Means of the Superpave Gyratory Compactor.
It is the intention to use this test method initially during the transition phase from the current Australian and New Zealand gyratory compaction standard to the Superpave method of gyratory compaction. 
It is envisaged that this test method will in future be used to update AS/NZS 2891.2.2 after the transition phase has been completed.
Scope
This document describes the procedures to be followed for compacting asphalt specimens using a gyratory compactor.
Further Development
To be confirmed.
[bookmark: _Toc67931880][bookmark: _Toc67932308]References
	Austroads Technical Specifications

	ATS3110 
	Supply of polymer modified binders

	Australian/New Zealand Standard

	AS 2008:2013
	Bitumen for pavements

	AS 2193:2005
	Calibration and classification of force-measuring systems

	AS/NZS 2891.1.1:2013
	Method 1.1 Sampling - loose asphalt

	AS/NZS 2891.2.1:2014
	Method 2.1 Sample preparation - mixing, quartering and conditioning of asphalt in the laboratory

	AS/NZS 2891.2.2:2014
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	New Zealand Transport Agency Specifications 

	NZTA M01-A:2019
	Specification for performance-graded asphalt binder

	American Association of State Highway and Transportation Officials Standards

	AASHTO T 312-19
	Preparing and determining the density of asphalt mixture specimens by means of the Superpave Gyratory Compactor

	AASHTO T 344-12 (2020)
	Evaluation of Superpave Gyratory Compactor (SGC) internal angle of gyration using simulated loading

	The American Society of Mechanical Engineers
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	Surface texture (surface roughness, waviness, and lay)


The following documents are referred to in this method:

[bookmark: _Toc67930559][bookmark: _Toc67931881][bookmark: _Toc378160529][bookmark: _Toc67932309]Standard Testing Conditions
The testing requirements for standard asphalt mixes are presented in Table 1. 
[bookmark: _Ref52276897]Table 1:	Standard testing requirements
	Testing detail
	Requirement

	
	Dense-graded / stone mastic / 
open-graded asphalt
	EME2 asphalt

	Specimen diameter (mm)
	150
	150

	Specimen height (mm)
	115 (to determine volumetric properties)
	115 (to determine volumetric properties)

	Gyratory angle (°)
	1.16 ±0.02
	0.82 ±0.02

	Vertical loading stress (kPa)
	600 ±18
	600 ±18

	Compaction rate (gyrations/min)
	30 ±0.5
	30 ±0.5



NOTE: Some specialised asphalt mixes (such as crumb rubber modified gap-graded asphalt) may have different gyratory compaction requirements and reference should be made to local specifications when testing these mixes.
[bookmark: _Toc67930560][bookmark: _Toc67931882][bookmark: _Toc67932310]Apparatus
The following apparatus are required:
Specimen mould assembly – capable of producing cylindrical specimens with smooth and uniform surfaces with dimensions shown in Table 2. The mould shall have a removable base. The diameter of the top platen and baseplate shall be in accordance with Table 2.
Gyratory compactor – pneumatic or hydraulic, capable of applying and maintaining a constant vertical loading stress of 600–850 kPa (±60 kPa during the first 5 gyrations) to a specimen in the mould. The compactor shall gyrate at the rate and fixed angle (measured at the centre of the height of the mould) specified in Table 1. The compactor shall include a gyratory angle indicator, or another means to monitor the compaction angle. The compactor shall be fitted with a revolution counter, a force‑measuring device meeting the requirements of an AS 2193:2005 grade C testing machine, and sensors which are capable of stopping the application of the applied pressure at a set number of revolutions (within ±1 revolution) or on the achievement of the height of the specimen. The machine shall be capable of measuring and recording the height of the specimen once per gyration to the nearest 0.1 mm.
The compactor shall be capable of locking the mould into place during gyratory movement.
[bookmark: _Ref52276991]Table 2:	Specimen mould requirements
	Equipment details
	Tolerance

	Specimen mould diameter (mm)
	149.95 ±0.05 (New)
≤ 150.20 (In-service)

	Nominal height of mould (mm)
	≥ 250

	Diameter of top platen and baseplate (mm)
	149.50 – 149.75

	Wall thickness (mm)
	7.5 (minimum)

	Rockwell hardness
	C48

	Inside smoothness – root mean square (µm)(1)
	1.60 (maximum)


Measured in accordance with ASME B46.1-2019.

Steel wearing discs – approximately 0.9 mm thick, and a diameter of 149.8 ±0.1 mm.
NOTE: Some gyratory compactors do not require the use of wearing discs. If used, the discs should be tested when the disc is heated to ensure that adequate clearance is still maintained.
Oven – forced	draught, thermostatically controlled, capable of maintaining temperatures up to 200 °C within 3 °C of the set temperature.
Thermometer – or another suitable temperature-measuring device graduated to 1 °C or less, with a degree of uncertainty not exceeding 0.5 °C.
Balance – of sufficient capacity readable to 1 g, with a limit of performance not exceeding ±5 g.
Specimen extractor – to remove the asphalt specimen from the mould.
Circular paper discs – cut to fit the mould.
Heat-resistant boards – on which to place the specimens when turning them.
Mixing apparatus – such as steel tray, trowel, spatula, and scoop.
Coning and quartering equipment.
[bookmark: _Toc67930561][bookmark: _Toc67931883][bookmark: _Toc67932311]Calibration
The following items require periodic verification:
1. ram pressure
1. angle of gyration
1. gyration frequency
1. specimen height measurement and recording device
1. mould diameter
1. steel wearing discs’ diameter and thickness
1. data processing and output of the computer and software (if required).
The frequency of the verification and calibration shall be in accordance with the manufacturer’s recommendations. 
The periodic verification of the mould and end plates shall be undertaken in accordance with AASHTO T312-19 and verification of the angle of gyration shall be undertaken in accordance with AASHTO T344-12 (2020) (R2016). 
[bookmark: _Toc67930562][bookmark: _Toc67931884][bookmark: _Toc67932312]Compaction Temperatures
The compaction temperatures for conventional binders complying with AS 2008:2013 are based on the temperature where the bitumen has a viscosity of 0.28 ±0.03 Pa.s. The compaction temperatures for polymer modified binders that comply with ATS3110 (2020) are based on precedent.
Unless otherwise specified, the temperatures for the mixture to be compacted shall be in accordance with Table 3 or Table 4. 
[bookmark: _Ref52278858]Table 3:	Compaction temperatures for AS 2008 binders
	Class
	Stone mastic asphalt, °C
	Dense graded asphalt, °C
	Open graded asphalt, °C

	C170
	n/a
	142 ±3 °C
	n/a

	C320
	150 ±3 °C
	150 ±3 °C
	125 ±3 °C

	C450
	150 ±3 °C
	150 ±3 °C
	n/a

	C600
	n/a
	155 ±3 °C
	n/a

	M1000
	n/a
	155 ±3 °C
	n/a



[bookmark: _Ref52278864]Table 4:	Compaction temperatures for Austroads ATS3110 binders
	Bitumen class
	Stone mastic asphalt, °C
	Dense graded asphalt, °C
	Open graded asphalt, °C

	A10E
	160 ±3 °C
	160 ±3 °C
	135 ±3 °C

	A15E
	160 ±3 °C
	160 ±3 °C
	135 ±3 °C

	A20E
	160 ±3 °C
	160 ±3 °C
	135 ±3 °C

	A25E
	n/a
	160 ±3 °C
	135 ±3 °C

	A35P
	n/a
	160 ±3 °C
	135 ±3 °C



NOTE: Refer to Appendix A and Appendix B in AS/NZS 2891.2.2 for guidance in establishing compaction temperatures for binders not included in the tables above, or for warm mix asphalt.
The compaction temperature for EME2 mixtures shall be 170 ±3 °C.
Compaction temperatures for binders that comply with specification NZTA M01-A:2019 used in dense graded and stone mastic asphalt mixtures shall be the temperature where the unaged binder has a viscosity of 0.28 ±0.03 Pa.s. The compaction temperature for open graded asphalt mixtures using binders complying with NZTA M01-A shall be the temperature where the unaged binder has a viscosity of 2 ±0.2 Pa.s.
[bookmark: _Toc67930563][bookmark: _Toc67931885][bookmark: _Toc67932313]Specimen Preparation
[bookmark: _Toc67930564][bookmark: _Toc67931886][bookmark: _Toc67932314]Laboratory Produced Mixes
Laboratory produced mix shall be prepared as follows:
1. Preheat the compaction mould(s) and base plates(s) in the oven for a minimum period of 60 minutes.
1. Prepare and condition a sample of asphalt in the laboratory in accordance with AS/NZS 2891.2.1:2014. 
Obtain a representative test portion of the asphalt of sufficient mass to fill the mould. Remove the hot mould from the oven and place onto a suitable balance, and if not already assembled, remove the base plate and lower wearing disc (if used) from the oven and place into the mould followed by a circular paper disc and zero the balance.
[bookmark: _Hlk29201221]Scoop the test portion into the compaction mould in a single lot without delay. The surface of the material may be levelled prior to compaction. Care should be taken to avoid segregation of the asphalt materials when filling the mould. No mixing within the moulds is to be carried out as this may lead to segregation of aggregate within the mix.
NOTE: The expected bulk density of the compacted asphalt may be used to calculate the mass necessary to give the desired specimen height (nominally 115 mm when determining volumetric properties). 
NOTE: The above procedure is to be carried out in an efficient manner in order to keep the time taken to complete operations as short as possible and thus minimise heat loss.
1. Place the mould in the oven for sufficient time to allow the test portion to reach the specified compaction temperature. Measure the temperature of the test portion at the centre of the mould and within 20 mm of the edge of the mould. If the test portion has not reached the specified temperature within 60 minutes, discard the test portion.
[bookmark: _Toc67930565][bookmark: _Toc67931887][bookmark: _Toc67932315]Plant Produced Mixes
Plant produced mix shall be prepared as follows:
1. Preheat the compaction mould(s) and base plates(s) in the oven for a minimum period of 60 minutes.
Unless otherwise specified, obtain a bulk sample of asphalt in accordance with AS/NZS 2891.1.1:2013.
Obtain a test portion of the asphalt of sufficient mass to fill the mould by either of the following:
(i) A sample division of freshly produced asphalt that is at a temperature to facilitate sample division.
(ii) Placing a sample container in an oven, at a temperature not exceeding 160 °C to reheat the sample. The sample shall not be in the oven for more than 3 hours in total. When the sample is at a temperature to facilitate sample division, remove the sample container from the oven, transfer the sample to a mixing tray or bowl, and prepare test portions.
Remove the hot mould from the oven and place onto a suitable balance, and if not already assembled, remove the base plate and lower wearing disc (if used) from the oven and place into the mould followed by a circular paper disc and zero the balance.
Scoop the test portion into the compaction mould in a single lot without delay. The surface of the material may be levelled prior to compaction. Care should be taken to avoid segregation of the asphalt materials when filling the mould. No mixing within the moulds is to be carried out as this may lead to segregation of aggregate within the mix.
[bookmark: _Hlk29197316]NOTE: The expected bulk density of the compacted asphalt may be used to calculate the mass necessary to give the desired specimen height (nominally 115 mm when determining volumetric properties). 
NOTE: The above procedure is to be carried out in an efficient manner in order to keep time taken to complete operations to as low as possible and thus minimise heat loss.
(k) Place the mould in the oven for sufficient time to allow the test portion to reach the specified compaction temperature. Measure the temperature of the test portion at the centre of the mould and within 20 mm of the edge of the mould. If the test portion has not reached the specified temperature within 60 minutes, discard the test portion.
[bookmark: _Toc67930566][bookmark: _Toc67931888][bookmark: _Toc67932316]Procedure
The procedure for compacting specimens shall be as follows:
1. Set the required number of revolutions or specified specimen height, the gyratory angle, and the vertical loading stress (see Table 1) on the gyratory compactor.
1. Remove the mould from the oven. Place a thermometer in the mould and measure the temperature of the test portion at the centre of the mould and within 20 mm of the edge of the mould. Verify that the temperature of the asphalt in the mould is within the tolerance for compaction temperature. Record the temperature.
1. Place a circular paper disc, if required, and then the upper wearing disc (if used) on top of the asphalt in the mould and place the filled mould and assembly into the gyratory compactor.
1. Check that the gyratory settings selected (such as gyratory angle, loading stress and rate of gyrations) are correct in accordance with Table 1.
1. Immediately compact the specimen in the gyratory compactor in accordance with:
(i) a set number of revolutions of the compactor; or
(ii) a specified height of the specimen (nominally 115 mm when determining volumetric properties).
1. Remove the specimen from the mould using the specimen extractor, placing a heat-resistant board on each end to assist in handling the specimen. Allow the specimen to cool.
NOTE: Care should be taken to ensure that the specimen has cooled sufficiently to ensure that it does not deform when removed from the mould.
[bookmark: _Toc67930567][bookmark: _Toc67931889][bookmark: _Toc67932317]Test Report
The following information shall be reported:
1. mix identification
1. method of sampling or preparation of the asphalt in the laboratory
1. date and time of sampling and the history of the asphalt
1. temperature of the asphalt immediately prior to compaction
1. date and time of compaction
1. the height of the compacted specimen in mm, mass of the test portion, the gyratory angle in degrees and the number of cycles applied
1. reference to this test method.
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