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Numerical Simulation of Centrifuge Experiments on

Liquefaction Mitigation of Silty Soils using Stone Columns
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6. onclusions

A 3D FE analysis was conducted to simulate a centrifuge
experiment on liquefaction mitigation of silty soils using SCs.
The effectiveness of SC mitigation was explored by varying
several key parameters. The main findings from this study are
summarized below.

1.The FE analysis of the calibrated model produced the domi-
nant liquefaction mechanisms of the SC reinforced silty
sand stratum and agreed reasonably with the experimental
measurements.

2.The SCs in the silty sand deformed in both flexural and
shear modes, in contrast to the current design consideration
that assumes pure shear deformation in the SC. In addition,
the ratio of the improved to unimproved R,; depended on the
vertical and horizontal location.

3. In general, stiffer responses were observed for the SC remedi-
ated silty stratum relative to the unimproved stratum. However,
full liquefaction in the upper-half silt stratum was not averted.

4. The SCs could substantially retard the build-up of u, through-
out silty stratum and significantly reduced the soil accelera-
tion attenuations when the SC permeability is higher a
critical value. Likewise, the SC with low permeability did
not effectively inhibit the rise in #, in the silty sand, espe-
cially near the ground surface, thereby not achieving the
benefits for mitigating liquefaction hazard.
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5. The stiffening benefit due to the larger load applied at the
SC zone was slight but produced attenuation-type accelera-
tion once the stratum was fully liquefied. However, the
build-up of #, decreased somewhat with increasing depth.
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