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Abstract: In order to investigate the uneven settlement and cracks in the asphalt layer during the reconstruction
and expansion of expressway subgrade, discrete element method ( DEM) has been used to build a three-
dimension model of widening roadbed. Based on the widening roadbed mode, the model of road sinking with
differential settlement, the mechanism of crack formation in the asphalt layer, and the parameters that affect the
extent of the cracking are studied. The simulation results show that the crack development is more significant
when the traffic loads are applied above the joint of new and old subgrades. Moreover, with the increase of the
axle load, the vertical settlement of pavement surface is increased, meanwhile, the extent of crack in the asphalt

layer is increased, too. The present numerical research could investigate the micro mechanical behavior of the
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non-rigid asphalt layer as an assistant. It makes up for the lack of visualization of experimental tests, and also
enriches the study of the uneven settlement of subgrade and the crack in asphalt layer.

Keywords: embankment road; asphalt cracks; discrete element method ; widening roadbed; uneven settlement
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