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Laboratory Evaluation and Numerical Analysis 
Effect Use of Sillimanite Mineral Wastes as 
Course- Aggregate on Surface Sliding and  
Stiffness of Asphaltic Mixture 
 
Overburdens are stones that lack the required properties of 
minerals to be extracted and are piled adjacent to mine, while 
they may be used as aggregates in the asphalt mixture. 
Settlement is a cheap mineral composed of iron oxide, silicone 
and aluminum oxide, application of iron, silica and aluminum as 
aggregates in pavement industry has great effect on 
performance of asphalt mixtures. In this study, we investigated 
the effect of using Sillimanite aggregate material as an 
alternative for Limestone aggregates on resilient modulus, 
Marshall Strength and skid resistance parameters at various 
temperatures. The modeling was carried out by using finite 
element software based on the elastic behavior of the layers to 
determine the effect of elasticity modulus variations due to the 
change in aggregate type on the pavement response. The results 
indicated that the use of Sillimanite aggregates in the asphalt 
mixture led to a lower optimum bitumen percent than Limestone 
material; and also, in the asphalt mixture made of Sillimanite 
aggregates with optimum bitumen percent, Marshall Strength 
was increased by 15% and the resilient modulus by 25% 
compared to the mixture with Limestone material. Application of 
Sillimanite material in the asphalt mixture could enhance the 
friction resistance of the mixture against the abrasion resulting 
from traffic loading due to its higher hardness compared to 
Limestone material. The results of numerical analysis showed 
that the aggregate’s type had the lowest effect on the critical 
tensile strain at the bottom of the asphalt layer, then came the 
percentage of bitumen in the mixture and, finally, the bonding of 
the layers had the highest effect. 
 
Keywords:   Sillimanite Mineral Waste, skid resistance, Hot Asphalt 
Mixture, Resilient Modulus, Aggregate Materials.  
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