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Deep mixing method is often implemented to make solid foundation for retaining wall on soft ground.
When the ground is composed of loose sand deposit, lateral displacement of the retaining wall due to
liguefaction of the sand deposit is a concern. Lateral displacement is an index to represent limit
state of retaining wall. But, rational design method to decide height and width of deep mixing based
on lateral displacement doesn’ t exist. Therefore, this paper describes a practical prediction method
for lateral displacement of the retaining wall. A practical calculation method for displacement of the
remedied zone was applied. In the method, a macroscopic failure envelope and a plastic
displacement potential in the general load space are considered to evaluate the subgrade reaction
forces on the base of the remedied zone. A series of centrifuge model test on retaining wall
underlain by loose saturated sand with remedied zone was performed. Size of remedied zone, height
of retaining wall and input motion are varied in the model tests. Forces applying to the remedied
zone were measured by some load cells installed in blocks representing the remedied zones As a
result, it was confirmed that the method could simulate some trends obtained by the model tests,
which was improved to expand the failure envelope according to the residual displacement.
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Heaving of the surface viscous layer lying on the permeable soil deposit at the toe of levees has
occasionally been caused due to water pressure during flooding. However, there have been few
cases of researching remedial methods to reduce water pressure applied to surface clay deposits
under levees and to verify their effect. And no design method for countermeasures based on the
effect of reducing water pressure has been established.

Thus, model tests were performed to verify the effect of countermeasures to reduce water pressure
and to establish a design method. Test of the model as an experiment was conducted using
centrifuge model experiments and a full-scale mockup. In the model tests, a pervious toe trench was
installed in the vicinity of the toe of levees as a countermeasure. The pervious toe trench replaces
the viscous layer with crushed stone.

The soil layer composition of the model was set by the typical composition to readily create water
pressure in the surface viscous soil layer. The water level of the river was gradually raised to the top
of the levees.

As a result, the permeability coefficient of permeability of the trench could be confirmed in the full-
scale experiment, and the effect of trench hydraulic permeability reduction could be understood
through the centrifuge experiment. In addition, the effect of liquefaction has been confirmed to date
by a reference oscillation experiment of centrifuge model tests. Furthermore, the scope of
countermeasures was examined by parametric numerical analysis in which the kind of soil was
changed so that it could be referred to in performance—based design in the future.
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There is a ground improvement technology that utilizes carbonate calcium precipitated from carbon
dioxide generated by microbial metabolism and calcium sources in pore of soil. It is known that the
mechanical roperties of improved grounds correlate with the amount of calcium carbonate
precipitation. However, the relationship between mechanical properties and permeability has yet to
be clarified. In this study, we estimated the apparent coefficient of permeability from the injection
speed of nutrient and performed triaxial compression tests (CD condition) on specimens, aiming to
assess the relationship between the mechanical properties and permeability of Toyoura sand, which
is compacted by microbial metabolism. Through the study, we confirmed that the Young' s modulus
and peak strength tend to increase as a function of the amount of recipitated calcium carbonate,
with little change in the coefficient of permeability.
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