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AN APPLICATION OF NONLINEAR STRESS-STRAIN RELATIONS
TO MULTI-DIMENSIONAL CONSOLIDATION PROBLEMS

By Koichi Axa1 and Takeshi TAMURA

Synopsis

In this report, analysed are multi-dimensional consolidation problems of such clays as pos-
sess various elasto-plastic stress-strain relations derived from so-called Dilatancy Theory, mainly
in order to clarify stress paths of some points under embankment.

The numerical procedure for consolidation using the finite element method, which origi-
nally Christian proposed as a fundamental principle, has been improved for nonlinear problems
and also for stability of calculation.

Several results of analysis say that remarkable effects due to dilatancy or plasticity can never
ignored in displacement fields and stress paths after beginning of consolidation compared with
after undrained loading process.
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Fig. 4. Distribution of excess pore water pressure just after undrained loading.
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Fig. 5. Stress paths of typical elements of the first layer.
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Fig. 6. Stress paths of typical elements of the third layer.
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