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A study on the mechanical and kinematic characteristics of asphalt

mixtures based on rutting test simulation
HU Yiqi' \WWANG Xiushan® ,LI Zhennan'
(1. School of Civil Engineering and Architecture, Zhejiang Sci-Tech University, Hangzhou 310018,
China; 2. School of Construction Equipment, Zhejiang College of Construction,
Hangzhou 311231, China)

Abstract: To further reveal the evolution of mesoscopic behavior during the compaction process of
different types of asphalt mixtures, a three-dimensional rutting model was established using discrete
element software, and its accuracy was verified by smart rock monitoring. The mesoscopic movement
patterns and mechanical properties of SMA-13, AC-13, and AC-20 asphalt mixtures during rutting
evolution were investigated, and the influence of flaky aggregate content in different particle sizes on the
internal stress was also examined. The results show that the rutting development process can be divided
into two stages: initial compaction and stable creep, with the translation and rotation behavior of

aggregates consistent with the progression of rutting depth. SMA-13 exhibits the best rutting resistance
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due to its small aggregate translation and rotation amplitudes, uniform distribution of contact force chains,
and high transmission efficiency. In contrast, AC-13 shows weaker inter-aggregate contact, leading to
pronounced relative displacement and rotation under load and thus poorer high-temperature stability., AC-
20, with its larger aggregates enhancing the load-bearing capacity and structural confinement of the
skeleton, demonstrates intermediate performance between SMA-13 and AC-13. The content of flaky
aggregates significantly reduces the efficiency of internal stress transmission within the mixture, with the
9. 50-13. 20 mm fraction in SMA-13 having the most notable impact. Therefore, it is recommended that its
content should be controlled below 10%. This study reveals the compaction mechanism of asphalt
mixtures from a mesoscopic perspective, providing new insights and theoretical foundations for mixture
design and aggregate morphology control.

Key words: asphalt mixture; smart rock; discrete element; flaky aggregate content; rutting test;

motion and mechanical properties
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