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Strain-controlled Constant-stress-ratio Compression Tests on Unsaturated
Remolded Loess Using the 3D Discrete Element Method

LI Tao'?, JIANG Mingjing*, LI Liging’
(1. Airport College, Civil Aviation University of China, Tianjin 300300, China;
2. School of Civil Engineering, Tianjin University, Tianjin 300072, China)

Abstract: The loess bear constant stress ratio stress under soil filling projects which are very common in engineering
practice in loess areas. Strain-controlled constant-stress-ratio compression tests were carried out on unsaturated loess u-
sing the discrete element method (DEM) to investigate macro and micro scopic behavior of unsaturated loess subjected
to various stress ratios. Loose and homogenous numerical sample was generated by considering rolling and twisting re-
sistances and van der Waals force in the contact model and using the multi-layer under-compaction method. The adhe-
sive force was incorporated into the contact model to reproduce the capillary force in unsaturated loess. Then, constant-
stress-ratio compression tests with constant suction were executed by strain-controlled loading method. Results show
that the DEM simulation reproduces the compression and shearing behavior of unsaturated loess in laboratory tests. In
microscopic behavior, the mechanical coordination number versus mean stress curves are independent on the stress rati-
o. The deviator fabric variation is controlled by its initial state and loading stress ratio.
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