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Three-Dimensional Effective Stress Analysis Method

and Its Application to Cement-Treated Soil Improvement in Liquefiable Ground

Koji Ito Tomohiro Sasaki

Shunichi Higuchi
Abstract

This paper describes the numerical procedure of solving liquefiable ground problems and its verification
and application based on a three-dimensional effective stress analysis method incorporating cyclic elastoplastic
constitutive model of soil. The following conclusions were drawn from the study: (1) The developed model was
extended and confirmed to reproduce the behavior for various ranges of soil density. (2) The applicability of the
procedure considering the material non-linearity of both the soil and RC structure was verified, simulating the
centrifuge model test of a RC pile foundation in liquefiable ground with a similitude of 1/25. (3) The seismic
effectiveness of cement-treated soil improvement adjacent to an underground RC structure was confirmed based
on the response results of the structure and soil improvement body. Moreover, rational and acceptable
specifications of cement-treated soil improvement were presented.
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Target (Block-Type of Cement-Treated Soil Improvement Available, Width of 6m)
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Mechanical Properties (Cement-Treated Soil Improvement)
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Table 4 #&-FIRERE R D Ik & 1Ak
Dimension and Specification for Lattice-Type
of Cement-Treated Soil Improvement Body
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Analytical Model (Lattice-Type, Replacement Ratio of 50%)
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