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DEM simulation of macro-micro mechanical properties of
dense granular materials in direct shear test

JIANG Ming-jing' > WANG Fu-zhou' > * ZHU He-hua' > HU Hai-jun' > ZHAO Tao' 2
1. Department of Geotechnical Engineering Tongji University ~Shanghai 200092  China
2. Key Laboratory of Geotechnical and Underground Engineering of Ministry of Education — Tongji University
Shanghai 200092  China 3. Shanghai Construction Group Tec. Center Shanghai 200083  China

Abstract In order to analyze the stress-strain states of granular materials in direct shear test a large number of
numerical investigations were carried out using the DEM commercial software PFC2D. The boundary effect stress
rotation ~ stress-strain paths and microscopic motion of particles in samples were studied. The simulated results show that
the friction between the sample and the shear box has influences on the results of laboratory direct shear test the yielded
strength index of dense granular materials is a bit large and the friction angle is overestimated by 1.5 . Both the
direction and magnitude of the principal stresses change during shearing with the direction rotating about 44" in the center
of the sample. The analyses of the particle motions and stress-strain paths demonstrate that the shear dilatation and
significant loading-unloading cycles are observed in the shear band while both the volumetric strain change and unloading
behavior are slight in the shear band. In addition the stress path in the shear band may exceed the peak strength

envelope while the soil out of the shear band only experiences the stress path below the residual strength envelope .

Key words DEM dense granular multi-layer under-compaction method stress rotation stress path





