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CONSTITUTIVE EQUATIONS FOR OVER-CONSOLIDATED CLAY

By Toshihisa Avacui and Koichi Nisu1

Synopisis

It has been emphasized to construct the general constitutive equations for soil materials in
order to analyze three-dimensional boundary value problems. So far, however, most works
on the constitutive equations for clays are mainly focused on normally consolidated clays, but
only few can been found for over-consolidated state. In this study, we derived the constitutive
equations for over-consolidated clays by extending Roscoe’s original critical state energy theory
to be able to explaine more generally such mechamical properties of over-consolidated clays as
strain-hardening and strain-softening deformation processes.
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Fig. 3. Effective stress paths of “Dry’’ state under undrained triaxial compression.
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Fig. 12. SchemeSchematical explanations of

this theory.
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Fig. 14. Comparison of theoretical result with and experimental stress-strain relation.
(a) for OCR=6 (b) for OCR=10 (c) for OCR=30 (d) for OCR =100
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