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Model and Analytical Studies on Stability of
Improved Ground by Deep Mixing Method

Masaki KITAZUME*

Synopsis

Deep Mixing Method, a deep in—situ admixture stabilization using cement slurry, has
been developed in Japan to reinforce soft alluvial clays. In practice, huge treated soil

mass whose shear strength exceeds 1 MPa is formed to support superstructure. Due to
the large difference of the engineering characteristics between treated soil and untreated
soft soils, treated soil mass.is assumed to behave as a rigid structure buried in soft
ground.

In this paper, interaction between soft soil and this rigid buried structure manufactured
by DMM is investigated by centrifuge model tests and finite element analysis. In the
model tests, improved ground for break water is subjected to horizontal load to failure
in 50g acceleration field. The model tests were carried out changing the width and depth
of the improved ground to investigate their effect on the failure mode and magnitude
and distribution of contact pressures at its surface. It is known from the model tests
that the failure mode changed from turn over mode to sliding mode when the width of
the improved grotjnd became sufficiently large and the contact pressure distribution was
much dependent upon the failure mode.

Elast—plastic finite element analyses were carried out to compare the model test re-
sults and to investigate applicability of the current design procedure. In the analysis, spe-
cial attention is paid to magnitude of the skin friction at the interface of the improved
ground and surrounding soft clay as well as the failure mode and the contact pressure

distribution. It is known that large magnitude of skin friction almost same magnitude as
the undrained shear strength of the clay is mobilized at the interface and it much con-
tributs to stability of the ground.

From the model tests and analysis, it was clear that the current design procedure
could suitably evaluate the failure mode but underestimate the stability subjected to hori-
zontal load. New design procedure taking account of the effect of the skin friction was
proposed and its applicability was confirmed by field loading test as well as the model
and analytical studies.

Key words: Soil Stabilization, Model Test, Finite Element Method, Earth Pressure,
Design

* Chief of Soil Stabilization Laboratory, Geotechnical Engineering Division
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