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Abstract

This paper presents an elasto-plasticity model for sand under monotonic and cyclic
stress conditions.

First, a series of drained triaxial shear tests with various stress paths was
performed to examine the fundamental stress-strain characteristics of sand. On the
basis of these results, an elastoplastic stress-strain model under monotonic stress
condition was developed. This theory is shown to predict sand behavior under various
loading conditions with good accuracy.

Then, the monotonic stress-strain model above derived was extended to a cyclic
stress condition, on the basis of sand behavior observed in a series of cyclic
triaxial tests. The main aspect of the extended stress-strain model is that sand
undergoes a combination of kinematic and isotropic strain hardening in order to
simulate the observed behaviors of sand under cyclic stress condition. A Comparison
of the predicted and measured cyclic stress-strain relationships showed that this
theory is capable of simulating the important features of sand behavior under cyclic
stress conditions, such as hysteretic behavior, and the subsequent change in the
shape of hysteresis loop with the number of cycles and cumulative effect leading to

large plastic strains.
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Fig.2 Comparison of the experimental and calculated stress-strain relationships
under various stress paths
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Fig. 3 Comparison of the experimental and calculated stress-strain relationships
in PC and PE Tests at different confining pressures
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Table 2 Model parameters for Toyoura sand in cyclic
loading condition(D,.=53%, p.=196kPa)
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