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ABSTRACT

This study aims to compare the mechanical properties of dense-graded and gap-graded asphalt
mixtures. In this context, asphalt samples were prepared using 100/85 penetration-grade
bitumen, limestone aggregates, and filler. A series of mechanical and performance tests
including Marshall stability, Resilience modulus, Moisture sensitivity, Rutting, Fatigue, and
Low-temperature fracture—were conducted on both the dense-graded and gap-graded asphalt
mixtures. The results indicate that the dense-graded asphalt mixture outperforms the gap-graded
asphalt mixture in terms of Marshall stability, resilience modulus, moisture sensitivity, fatigue,
and low-temperature fracture. However, at higher temperatures, the gap-graded asphalt mixture
demonstrates superior performance compared to the dense-graded mixture. Specifically, the
Marshall stability of the dense-graded mixtures is approximately 30% higher than that of the
gap-graded samples. Furthermore, the resilience modulus of the dense-graded mixtures exceeds
that of the gap-graded mixtures by 27%. Additionally, due to the stone-on-stone contact in the
gap-graded asphalt mixture, these mixtures exhibit greater resistance to compressive stresses,
resulting in roughly 45% better resistance to rutting compared to the dense-graded mixtures.
Finally, the fatigue life of the dense-graded mixtures is more than twice that of the gap-graded
asphalt mixtures.
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