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Undrained Analysis of Soft Clays Using an Anisotropic Hardening
Constitutive Model: I. Constitutive Model
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Abstract

The objective of this study is to perform finite element analyses(FEA) using the anisotropic
hardening constitutive model on the basis of the total stress concept. An anisotropic hardening
model was then developed to solve the problem and its mathematical formulations and
experimental verifications were also described. In a companion paper, the constitutive equation
will be formulated for accurate and efficient solutions of FEA, and coded into a nonlinear
analysis program, and finally a field problem will be analyzed. The proposed model includes
the failure criterion of a von Mises type and the anisotropic hardening rule based on the
generalized isotropic hardening description, which can model the nonlinearity and the
anisotropy of the stress-strain relationship. As a result this study could verty the experimental
results for UU triaxial tests, CU triaxial tests for overconsolidated samples, and anisotropic
loading tests with the rotation of principal stress axes for Ko consolidated samples.
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