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ABSTRACT

This dissertation is focusing on estimation and countermeasure for liquefied
ground flow based on evaluation of spatial liquefaction potential. First, two
methods are proposed here to evaluate a liquefied ground flow. One is a method
to estimate a spatial liquefaction potential using a shape interpolating function
and a Kriging technique. The other is a method to evaluate an anisotropy of
hardness of soil using a semi-variogram and a trend surface on altitude. Case
studies using these methods are carried out to show effectiveness and
instructions for use. Secondly, statistical analyses using data of past
earthquakes, shaking table tests using a small-scale model ground and numerical
analyses using the proposed methods mentioned above are conducted to
investigate the mechanism of liquefied ground flow, which occurred at
horizontally plane ground. It is clarified that the direction of liquefied ground
flow is influenced by the inclination of boundary of geological stratum,
existence of very loose surface soil and inertia force of strong ground motion.
Furthermore, a magnitude of liquefied ground flow is influenced by the
thickness of liquefied soil layer. Thirdly, shaking table tests and numerical
analyses are carried out to solve the matters under consideration of gravel
drain system as a countermeasure against liquefaction, such as residual
~ settlement after earthquake, application to buried pipelines and effectiveness
during actual earthquake. Finally, simple shear tests and shaking table tests
using a small-scale model ground are conducted to investigate whether the
gravel drain system is effective against liquefied ground flow. If the gravel
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drain'system is able to prevent liquefaction, the liquefied ground flow can be
mitigated by the increase of rigidity of improved ground due to its permeability,
compaction and displacement effects.
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