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A study on the constitutive equation of granular materials with multiple mechanisms
in plastic deformation
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This paper presents a constitutive model based on the multiple plastic mechanisms which result in the
incrementally nonlinear behavior and it also discusses the consequent instability. The constitutive equation is
derived through 3D-GEM simulations of tri-axial compression and extension tests as well as a series of stress
probe tests. The test results show that two types of plastic mechanism govern the plastic behavior of granular -
materials. The first one is called the basic mechanism, which obeys the non-associative flow rule. The other
one is called the additive mechanism, which is generated in each stress probe. The last part is dedncated to a
bifurcation analysis performed in terms of the presented constitutive model.
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