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_Abstract

A constitutive model, named Multi-Directional Sliding Model, is developed for sand
under three-dimensional stress conditions. The basic concept of the model is that a parti-
culate, discrete medium such as soil has innumerable potential sliding planes at all locations
and in all directions, and its deformation characteristics are governed by sliding mechanisms
on each sliding plane.

The stress-strain relationships on each sliding plane are formulated for three types of
deformations : consolidation, shear deformation and dilatancy. The consolidation behavior
is specified by the linear relationship between void ratio and logarithmic consolidation stress.
The shear deftrmation behavior is modeled by the hyperbolie relation between shear loading
function and shear strain assisted by Masing’s criterion for stress reversal. The dilatancy
behavior is specified by the linear relationship between the shear-normal stress ratio and
normal-shear strain increment ratio. The strain increments in an auxiliary two-dimensio-
nal stress-strain system are calculated as the summation of all sliding deformation incre-
ments on potential sliding planes. And the three-dimensional strain increments of a soil
element are derived as the linear summation of the strain increments of the three two-
dimensional stress-strain systems, based on the Compounded Mobilized Plane Theory.

The proposed model is capable of modeling a nonlinear, inelastic and anisotropic sand
deformation response to various loadings involving stress reversals and the rotations of
principal stress axes under general stress conditions.
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