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ABSTRACT

Asphalt mixture is a composite material which contains aggregates, binder, and air voids. The
mechanical properties of these subsets affect the cracking growth behavior of asphalt mixture. In
the present paper, heterogeneous modeling is used to study cracking growth behavior of asphalt
mixture. Toreach thisgoal, at first, numerical sampleswere created using the aggregate generation
and packing algorithm. Then, these samples were simulated using finite element software and the
effect of elastic modulus and Poisson’s ratios of both aggregates and mastic parts, shape and
distribution pattern of aggregates, crack tip location, and air void distribution on stress intensity
factors were evaluated. It was observed that stress intensity factors obtained from heterogeneous
modeling are compl etely different in comparison with those of homogeneous modeling. When the
crack tip was located inside the aggregates, stress intensity factor was greater than those obtained
from homogeneous model. On the other hand, if the crack tip was located inside the mastic part,
the stress intensity factors was smaller than the homogeneous SCB model. Moreover, the results
showed that the crack tip location and elastic modulus of aggregates and mastic parts had
significant effects on the magnitude and sign of stress intensity factors. Further, the crack growth
path was predicted using the maximum tensile stress criterion. It was observed the aggregates
could change the crack growth path locally; however, the general direction of crack growth in
heterogeneous and homogeneous modeling was the same.

Keywords: Heterogeneous, Aggregate Generation and Packing Algorithm, Crack Traectory,
Stress Intensity Factors, Mechanical Property Effects
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