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Constitutive Equation for Clay in Overconsolidation State and Under Cyclic Loading
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Abstract

A new model for describing the behavior of clay under monotonic and cyclic loading is
proposed. This model uses the hyperbolic representation for the stress strain relationship
in overconsolidated state and it describes undrained effective stress path on the basis of
the critical state theory, The developed constitutive model by using an energy dissipation
equation can describe the behavior of clay in heavily overconsolidated state as well as
lightly overconsolidated state under monotonic loading. In order to extend the model for
the behavior of clay under cyclic loading, a shift function of undrained stress spacing ratio
is introduced in the constitutive model developed for monotonic loading. A single ad-
ditional parameter is required to represent the cyclic effect and it can be reasonably deter-
mined from the test results. The measured behavior in undrained cyclic triaxial tests has
been easily and precisely predicted by the newly developed constitutive model.
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