
Enhancing Long-Term Performance of 
Unsealed Roads in Australia: 
The Use of Crushed Rock Treated with Anionic 
Bituminous Emulsion
Asanka de Silva, Arooran Sounthararajah, Hamed Haghighi, 
Jayantha Kodikara



To investigate the 
effectiveness of 
bituminous emulsion 
treatment on crushed rock 
for enhanced performance

To develop a novel 
and economical 
solution for dust 
level monitoring on 
unsealed roads
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Material Characterisation
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Materials – Crushed Rock Treated With Emulsion
CT Scans

Microstructure of crushed rock treated with 
anionic slow set bituminous emulsion. 
(a)3D view of 100 mm diameter quarter cut 
cylindrical sample,  
(b) Cross-sectional view of untreated crushed 
rock, 
(c) Cross-sectional view of crushed rock treated 
with 1% bituminous emulsion, 
(d) Cross-sectional view of crushed rock treated 
with 2% bituminous emulsion, 
(e) Cross-sectional view of crushed rock treated 
with 3% bituminous emulsion.
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Wheel tracker testing ctd…
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Surface Deformation by Laser Profilometry

Slab 1 – Smooth tyre – Untreated
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Slab 1 – Smooth tyre – Untreated

Surface Deformation by Laser Profilometry ctd… 13/19



Surface Deformation by Laser Profilometry ctd…

Rutting reduces 
significantly as 
bitumen emulsion 
content increases

0%BE_S
Bindercontent

Bitumen emulsion
S for Smooth tyre
T for treaded tyre
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Permanent Deformation by Deflection Sensors 15/19
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Conclusions
The use of a treaded tyre in contrast to a smooth tyre is highlighted by 
observing how the rutting is considerably higher when a treaded tyre was 
used. 
The results from WT test suggest that bituminous emulsion treatment 
considerably improves the rutting performance of the pavement. 
Crushed rock treated with the 3% bituminous emulsion showed the lowest 
overall maximum rut depth and overall mean deformation whereas 
untreated crushed rock showed the highest overall maximum rut depth and 
overall mean deformation. 
The results of this study show that the bituminous emulsion treatment is 
effective in terms of the long-term performance of unsealed road 
pavements.
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