

COMMENTARY TO AG:PT/T220 - SAMPLE  PREPARATION
– COMPACTION OF ASPHALT SLABS SUITABLE FOR CHARACTERISATION
PREFACE
This asphalt sample preparation method was prepared by the Asphalt Research Review Group on behalf of the Austroads. Representatives of Austroads, ARRB Group and the Australian Asphalt Pavement Association have been involved in the development and review of this method.

FOREWORD
Asphalt characterisation tests require specimens of uniform composition that are representative of materials placed in the road. Criteria include uniformity of density and particle distribution, particle orientation consistent with insitu materials, and absence of undue change in particle size distribution due to the compaction process. This method has been prepared to particularly support those characterisation tests that require asphalt slab specimens, although it may also be used for preparation of cylindrical specimens obtained by coring the completed slab.

SCOPE
This method sets out recommended procedures for mixing, compacting, conditioning and trimming asphalt to provide homogeneous specimens suitable for wheel track testing, beam flexure testing, resilient modulus testing and other asphalt characterisation tests. The procedures are advisory rather than mandatory and reference should be made to the relevant test method for required standards of specimen conformance.

Guidance is also given on a method for joining two slabs to produce a double layered specimen. The top and bottom layers are bonded using a liquid bonding agent (e.g. tack coat). The thickness of each layer can vary depending on the purpose of the specimen.

FURTHER DEVELOPMENT
There is no method to assess the uniformity of particle orientation within a compacted slab. A method is under development. Contact Austroads for further details.

Reheating of cool, loose, asphalt is not covered in this method but is being considered. Contact Austroads for further details.
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SAMPLE PREPARATION – COMPACTION OF ASPHALT SLABS SUITABLE FOR CHARACTERISATION
1 REFERENCED DOCUMENTS
The following documents are referred to in this method:

AUSTROADS

AST 01	Deformation resistance by asphalt wheel tracking test

AST 03		Fatigue  life  of  compacted  bituminous  mixes  subject   to  repeated flexural bending

AS /NZS

AS 2891	Methods of sampling and testing asphalt

AS 2891.1	Method 1: Sampling of asphalt

AS 2891.2.1	Method 2.1: Sample preparation - Mixing, quartering, and conditioning of asphalt in the laboratory

AS 2891.2.2	Method   2.2:   Sample   preparation   -   Compaction   of asphalt  test specimens using a gyratory compactor

AS 2891.7.1	Method 7.1: Determination of  maximum  density of  asphalt   - Water displacement method
AS 2891.8		Method 8: Voids and density relationship for compacted asphalt mixes AS 2891.9.2	Method  9.2:  Determination  of  bulk  density  of  compacted  asphalt-
Presaturation method

2 APPARATUS
The following apparatus is required:


2.1 Mixing equipment
The mixing equipment shall be capable of meeting the following requirements:

a. An even coating of binder shall be obtained within three minutes of mixing for each batch of asphalt.

b. The asphalt temperature, at the completion of mixing shall be within the temperature range specified in AS 2891.2.1

c. Aggregate crushing caused by the mixing process shall be minimized.



NOTE: The difference in percentage passing the 75 um sieve shall be less than 2 percent for measurements taken before and after the mixing process.
d. Suitable mixing devices include (but not restricted to):

e. A small (50 L) rotary mixer (concrete mixer style). The unit shall have a tipping discharge mechanism and be fitted with an external heating device.

f. Planetary type mixer of 12 L to 20 L capacity.

g. Laboratory pugmill.


2.2 Slab mould assembly
A mould assembly capable of producing asphalt specimens with the dimensions stated in Table 1, after compaction and trimming, shall be used. It shall be constructed of suitable material and thickness such that it will not deform during compaction.

Table 1 Minimum Slab Dimensions After Trimming

	Test
	Minimum sample dimensions, mm1

	
	Thickness
	Width
	Length

	
	Mix nominal size 14 mm or less
	Mix nominal size 20 mm or greater
	(transverse to
	(parallel to

	
	
	
	direction of
	direction of

	
	
	
	compaction)
	compaction)

	Wheel tracking slab
	50
	75
	300
	300

	Fatigue slab
	70
	70
	400
	280

	Triaxial testing
	100
	150
	200
	350

	Moisture sensitivity
	75
	75
	400
	300


Mould dimensions in plan should be at least 30 mm larger than the minimum sample dimensions to allow for trimming of the sides


2.3 Compaction Device
A suitable compaction device is of the rolling wheel type, including segmental wheel compactors and footpath rollers. Other types of compaction devices may be used provided they have similar performance characteristics (see Appendix A).

2.4 Trimming device
The apparatus used to trim a slab shall be capable of cutting the slab in a single pass. It shall be fitted with a jig to hold the asphalt slab securely during trimming to enable the slabs to be trimmed to the dimensions specified in Table 1 within a tolerance of ± 5 mm..

2.5 Other apparatus
a. Equipment as per AS 2891.2.1.

b. Silicon sealer.

c. Paint brush



3 PROCEDURE

3.1 Producing single-layer specimens from laboratory mixed asphalt
a. Produce asphalt mix in accordance with AS 2891.2.1.

b. Preheat a receiving tray and mould to approximately 160°C. This helps prevent rapid cooling along the edges and assist in achieving an even air voids distribution in the specimen

c. Transfer the mixed asphalt into a receiving tray.

NOTE: The final mass of asphalt in the receiving tray should be the mass calculated to give the desired density in the cut specimen, making allowances for lower density on the sides of the slab.
d. Place the asphalt in the oven and condition it in accordance with the requirements of Table 1, AS 2891.2.1.

e. Repeat steps 3.1(a) to 3.1(d) when multiple batches are needed to produce sufficient mix. Each batch shall be mixed and placed in the receiving tray within 10 minutes of adding binder to the mix.

f. Place the temperature-conditioned asphalt in the mould. Spread the asphalt uniformly throughout the mould, to avoid segregation. Appendix B describes mechanical spreading devices that can assist in uniformly distributing the material in the mould. The spreading device shall be preheated to 160°C to avoid adhesion of fines to the surface.

g. Compact the asphalt specimen to the required density.

NOTES:

When a final layer thickness greater than 100 mm is required, compact asphalt in multiple lifts to achieve uniform density and air voids.

When using a rolling wheel or segmental-type compactor, the direction of rolling should be transverse to the direction that the fatigue beams will be cut. This is to take into account any micro cracks transverse to the direction of the compaction that may develop.
h. Allow the prepared specimen to air-cool to ambient conditions before removing from the mould. Mark the upper surface of the prepared specimen with the direction of rolling.

i. Trim the specimen to the required dimensions as specified in Table 1 using the trimming apparatus, if required. Ensure that the specimen is securely fixed during the trimming operation.

j. Store the prepared specimen on a flat surface at a temperature less than 30°C until required for testing.

NOTE: specimens should not be stored for more than 30 days to ensure that the specimens are not significantly affected by oxidation or steric hardening.


3.2 Preparing single-layer specimens from plant mixed asphalt
Obtain a sample of asphalt from a truck within 5 minutes of discharge from the mixing plant. Measure and record the temperature. The mass of asphalt sampled shall exceed the required mass to manufacture the slab to the specified dimensions. Reheating of asphalt



that has cooled below the mixing temperature specified in AS 2891.2.1 shall not be permitted.

Compact, trim and store samples in accordance with 3.1(b) to 3.1 (j).


3.3 Producing double-layer specimens from laboratory mixed asphalt
3.3.1 Lower Layer
a. Produce asphalt mix in accordance with AS 2891.2.1.

b. Preheat a receiving tray and mould to approximately 160°C. This helps prevent rapid cooling along the edges and assist in achieving an even air voids distribution in the specimen

c. Transfer the mixed asphalt into a receiving tray.

NOTE: The final mass of asphalt in the receiving tray should be the mass calculated to give the desired density in the cut specimen, making allowances for lower density on the sides of the slab.
d. Place the asphalt in the oven and condition it in accordance with the requirements of Table 1, AS 2891.2.1.

e. Repeat steps 3.1(a) to 3.1(d) when multiple batches are needed to produce sufficient mix. Each batch shall be mixed and placed in the receiving tray within 10 minutes of adding binder to the mix.

f. Place the temperature-conditioned asphalt in the mould. Spread the asphalt uniformly throughout the mould, to avoid segregation. Appendix B describes mechanical spreading devices that can assist in uniformly distributing the material in the mould. The spreading device shall be preheated to 160°C to avoid adhesion of fines to the surface.

g. Compact the asphalt specimen to the required density.

NOTES:

When a final layer thickness greater than 100 mm is required, compact asphalt in multiple lifts to achieve uniform density and air voids.

When using a rolling wheel or segmental-type compactor, the direction of rolling should be transverse to the direction that the fatigue beams will be cut. This is to take into account any micro cracks transverse to the direction of the compaction that may develop.
h. Allow the prepared specimen to air-cool to ambient conditions. Mark the upper surface of the prepared specimen with the direction of rolling.

i. Apply a bead of silicon around the upper perimeter of the lower layer to retain the bonding agent.

3.3.2 Application of bonding agent
a. Determine the surface area in square metres (A m2) to be covered.

b. Calculate the quantity of residual bonding agent required in grams from: Bonding agent, BA = A x BAR
Where



A	surface area (m2) BAR	application rate (g/m2)
c. Weigh out the quantity of bonding agent and apply evenly over the upper surface as evenly as possible using a clean brush.

d. If an emulsion bonding agent is used allow this to begin to break (change to a brownish colour). This can take several hours and can be speeded up using a hot air blower.

e. If a hot bituminous bonding agent is used proceed to section 3.3. immediately.

3.3.1 Upper Layer
a. Produce asphalt mix in accordance with AS 2891.2.1.

b. Preheat a receiving tray and mould to approximately 160°C. This helps prevent rapid cooling along the edges and assist in achieving an even air voids distribution in the specimen

c. Transfer the mixed asphalt into a receiving tray.

NOTE: The final mass of asphalt in the receiving tray should be the mass calculated to give the desired density in the cut specimen, making allowances for lower density on the sides of the slab.
d. Place the asphalt in the oven and condition it in accordance with the requirements of Table 1, AS 2891.2.1.

e. Repeat steps 3.1(a) to 3.1(d) when multiple batches are needed to produce sufficient mix. Each batch shall be mixed and placed in the receiving tray within 10 minutes of adding binder to the mix.

f. Place the temperature-conditioned asphalt in the mould. Spread the asphalt uniformly throughout the mould, to avoid segregation. Appendix B describes mechanical spreading devices that can assist in uniformly distributing the material in the mould. The spreading device shall be preheated to 160°C to avoid adhesion of fines to the surface.

g. Compact the asphalt specimen to the required density.

NOTES:

When a final layer thickness greater than 100 mm is required, compact asphalt in multiple lifts to achieve uniform density and air voids.

When using a rolling wheel or segmental-type compactor, the direction of rolling should be transverse to the direction that the fatigue beams will be cut. This is to take into account any micro cracks transverse to the direction of the compaction that may develop.

	
	h.
	Allow the prepared  specimen to  air-cool to   ambient conditions.	Mark the upper surface of the prepared specimen with the direction of rolling.
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	INFORMATION TO BE REPORTED

	
	a.
	Mix identification

	
	b.
	Method used to prepare the asphalt (i.e. laboratory vs. plant mixed)





c. Mixing device used

d. Temperature of the mixed asphalt at discharge from the mixing unit (laboratory and plant)

e. Date and time of sampling and the history of the asphalt

f. Compaction device used

g. Date and time of compaction

h. Temperature of the asphalt prior to compaction

i. Reference to this method, i.e. AG:PT/T220.



[bookmark: _GoBack]APPENDIX A COMPACTION DEVICE
The following table lists three key factors which have been identified as being important in evaluating the performance of compaction devices. The performance requirements should be used as a guide as the true limits have not yet been established.

RECOMMENDED PERFORMANCE FOR COMPACTION DEVICE

	Parameter
	Performance required

	
Particle orientation
	To be uniform in respect to particle distribution and orientation consistent with insitu pavement materials.

A test procedure is under development although no criteria have been set.

	
Uniformity of air voids
	To have uniform distribution of air voids. Specimens cut from a slab should have a mean air voids value of ≤ A percentage of the target value and the difference between maximum and minimum air voids of replicate specimens will be less than B percentage.  See table below for A and B values.

	
Aggregate crushing
	There shall be no significant change in the particle size distribution of the asphalt due to the compaction process. The difference in percentage passing the 75 um sieve shall be less than 2% for measurements taken before and after the compaction process.




Air Void Uniformity for Test Specimens cut from a slab

	Test for which specimens are prepared
	Air Void Limit – A (%)
	Air Voids Limit – B (%)

	Fatigue, Resilient modulus, Dynamic Creep, Asphalt particle loss, Stripping potential of asphalt
	0.5
	1.0

	Deformation resistance of asphalt mixtures by the wheel tracking test
	1.0
	1.5







APPENDIX B
SPREADING DEVICES -  OPTIONAL

Background
It is important to avoid segregation in placing asphalt in the compaction mould. In field placement of asphalt, uniformity of density, particle size distribution and particle orientation is achieved by a steady flow of material that is regularly distributed by the action of the screw augers and evenly struck-off by screed of the paver. This action cannot be precisely replicated in the laboratory but uniformity can be aided by mechanical devices that regulate the flow of material into the compaction mould.

Equipment description
Two suitable spreading devices are shown in Figs. B1 and B2.

The device shown in Fig. B1 consists of a series of baffles spaced at 50 to 60 mm, with a length that is at least twice the spacing and an overall width that corresponds to the width of the compaction mould.

Fig. B2 shows a more sophisticated device that simulates the action of an asphalt paver. The spreading device sits on drive wheels mounted on a frame above the compaction mould. Asphalt is placed in the hopper above a removable plate. The plate is removed and the spreader cranked forward to place asphalt uniformly in a single pass.

General Requirements
The mix should be poured gradually into the compaction mould from the minimum possible height, starting from the far end of the mould and moving longitudinally (in the direction of compaction) to achieve even distribution and minimum segregation.

If additional levelling of the material is required it should be carried out in the direction of compaction as much as possible with a minimum number of strokes to avoid segregation or disturbance of the particle orientation.





Fig. B1.  Simple pouring tool



















Removable plate for charging hopper
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Spreading Direction


Auger for maintaining uniform distribution of asphalt
Drive wheels sitting on frame above compaction mould

Adjustable	screed strike-off plate

Header plate to fit dimensions of compaction mould



Fig. B2. Laboratory Spreading Device
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