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An incrementally nonlinear constitutive model for granular materials like sand:
significance and formulation
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by Yoshio TOBITA and Nozomu YOSHIDA

The importance of proper mathematical formulation of incrementally non-linear character
in the deformation behavior of granular materials like sand under non-proportional loadings
has been recognized in geomechanics. Experimental results indicating the importance of
incrementally nonlinear behavior and the effects of induced anisotropy are firstly reviewed,
and we give four deformation features observed in experimental results which have been
missed in the most of constitutive models proposed up to now. A mathematical formulation
with account for these deformation features is developed based on the hypothesis: two
micromechanisms, fabric changes and multiple slips, contribute to the inelastic deformation

of sands. The relationships among the incrementally nonlinear constitutive models for

geomaterials proposed up to now are discussed based on the proposed model
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