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A Constitutive Model for Rotation of Principal Stress Axes during Direct
Simple Shear Deformation

BEAL* - ORI

Park, Sung-Sik - Lee, Jong-Cheon

Abstract

A constitutive model, which can simulate the effect of principa stress rotation associated with direct simple shear test, is pro-
posed in this study. The model is based on two mobilized planes. The plastic strains occur from the two mobilized planes, and
depend on stress state, and they are added. The first plane is a plane of maximum shear stress, which rotates about the hor-
izontal axis, and the second plane is a horizontal plane which is spatialy fixed. The second plane is used to consider the effect
of principal stress rotation on simple shear tests under different stress states. The soil skeleton behavior observed in drained
simple shear tests is captured in the model. This constitutive model is incorporated into the dynamic coupled stress-flow finite
difference program FLAC. The moddl is first calibrated with drained ssimple shear tests on loose Fraser River sand. The mea
sured shear stress and volume change are partially induced by principal stress rotation and compared with model calculations.
The model is verified by comparing predicted and measured settlements due to rigid footing resting on loose sands. Settle-
ments predicted by the proposed model were very similar to measured settlements. Mohr-Coulomb model can not consider the
effect of principa stress rotation and its prediction was only 20% of measured settlements.

Keywords : congtitutive model, two mobilized planes, principal stress rotation, direct simple shear test
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0.05 011 04
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20 0.012 0.024 0.07
30 0.007 0.014 0.032
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