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FORMULATION OF A CONSTITUTIVE MODEL OF SAND WITH INHERENT TRANSVERSE ISOTROPY
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The fundamental characteristics regarding the shear behavior of Toyoura sand with
inherent transverse isotropy, have been clarified by previous works of the authors through
the analysis of the experimental results by a large hollow cylindrical apparatus. In this
study, a constitutive model of sand with inherent transverse isotropy was formulated for a
general boundary condition problem. The proposed constitutive model can be classified into
the category of multi-surface model in the framework of the plastic theory. It is presented
on the deviatoric stress plane normalized by mean stress, taking the effects of b-value and
non-coaxiality into consideration. In order to obtain the elasto-plastic matrix, the partial
derivative of some kind of plastic potential with respect to stresses was used. The validity
was verified by comparing the experimental results with the calculated results by some

three dimensional finite element studies.
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