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• Setting the scene

• The test method

• Results based on two methods

• Where does the problem lie?

• Way forward / interim solution



Setting the scene – Asphalt Core – Mix A 



Setting the scene – Asphalt Core – Mix A 



Setting the scene – CT Scan
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Setting the scene

• Density is the relationship of Bulk Density / Maximum 
(void-less) Density.

• Voids in mix = f  (density (design or in place))

• What has changed over time
• Resistance to deformation more important
• Aggregate shape is more cubicle
• Sieve sizes have changed
• Voids in mix are inter-connected

• Bulk density is determined according to test method 
SANS3001 AS10.  Is the assessment of water absorption 
that determines which method to use is correct.



Determining Bulk Density SANS 3001 - AS10

6.2 Determining the volume of the specimen

Use the following three procedures to determine the volume of the specimen 

dependent on the

expected voids expressed in terms of the water absorbed by the specimen:

a) specimen water absorption < 0,85 % by mass of the total specimen (see 6.4);

b) specimen water absorption between 0,85 % and 15 % by mass of the total 

specimen (see 6.5);

and

c) specimen water absorption >15 % by mass of the total specimen (see 6.6).



Determining Bulk Density SANS 3001 - AS10

6.4 Volume determination using saturated surface-dry condition, expected

specimen water absorption < 0,85 %

Immerse the specimen in a water bath at a temperature of 25 °C ± 1 °C for 3 min 

to 5 min.  Weigh in water.

Surface dry and weigh surface dry specimen

6.5 Volume determination with elastomeric film covering, expected 

specimen water absorption 0,85 % to 15 %

Weigh elastomeric covered specimen in water and in air.

6.6 Volume determination by direct measurement, expected specimen 

water absorption > 15 %

Measure the specimen accurately and calculate volume



Determining Bulk Density SANS 3001 - AS10



What is the reported density

• Density is the relationship of Bulk Density / Maximum void 
less density (Rice)

• Density can be expressed as a percentage of target density 
(97% - approved design voids)

• Voids in mix = 100 –density (design or in place)



Test Results using Method 6.4 & 6.5



Test Results using Method 6.4 & 6.5



WHERE DOES THE PROBLEM LIE?

• In the early days of testing procedures (green book), the 
volume of the briquette was determined after coating the 
core in wax to ensure no water penetrated.

• Due to a laborious process, this was changed to initially 
weighing the core in water as quickly as possible before 
water can penetrate and  later soaking the core and 
accepting water filling the external voids is negated by a 
mass of the surface dry specimen.

• Then came TMH1 & SANS 3001 AS10



WHERE DOES THE PROBLEM LIE?

• Mixes designed to have a high resistance to deformation 
are prone to having interconnected voids as there is a 
certain amount of “lock-up” that can occur during 
compaction.

• Initial thought was that the marshal briquette manufacture 
process resulted in external voids being sealed off with 
binder.  This seems to be incorrect.  Parafilm or Corelock
might be required here as well



Way Forward

• Suggestion that all laboratories start using SANS3001 AS10 
Method 6.5.  i.e. covering specimens with elastomeric film.

• If deemed necessary, make this prescriptive in all Project 
Specifications



Way Forward – elastomeric film or corelok



Way Forward – elastomeric film or corelok

Comparative Study of 
Corelok™ and Parafilm™ 
Bulk Specific Gravity
Measurements on 
Coarse-Graded HMA 
Specimens
Reno Nevada 2003

Corelok method more 
repeatable



Please provide feedback

Thank you


