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Abstract Two modified softening models are developed based on the Volokh softening model to
consider the deformation and failure of granular material which is governed by shear deformation
and failure. Different treatments to the volume strain energy and the shear strain energy are used in
the two modified models and a concept of the softening factor to indicate the degree of softening
is proposed. Based on user-defined material UMAT of ABAQUS the simulation is
implemented. Numerical examples illustrated the capability and performance of the presented
models in modeling strain localization and strain softening of granular materials.
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Fig. 1 Diagram of mesh for the rectangle plane subjected
to a prescribed vertical displacement

Fig. 3 Equivalent strain distribution «, =0.5 g =10
load displacement =15 mm
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Fig. 4 Equivalent strain distribution predicted by the first softening model
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Fig. 5 Equivalent strain distribution predicted by the first softening model with g =5 10 15 a, =0.50
under the load displacement of 15 mm
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Fig. 7 Diagram of mesh for the soil foundation
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