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Mechanical Properties of Light Weight Cement Treated Soil
Using Triaxial Apparatus

Yi Xin TANG*

Takashi TSUCHIDA**
Daisuke TAKEUCHI***
Masataka KAGAMIDA****
Noboru NISHIDA*****

Synopsis

An artificial light weight material was developed as a backfill to reduce the earth pressure
behind waterfront structures in port and harbour areas. The main focus of this investigation
is to study the strength and deformation characteristics of this new material using a modified .
triaxial apparatus. To achieve the target unit weight of 1.2 gf/cm?, samples were prepared by
mxing clay, cement and a light weight material (either air foam or expanded ploy-styrol, EPS
beads) , cured under various water pressures (0.5, 1.0, 2.0, 3.0 kgf/cm?) , for 28 days. Back
pressure {ozp) equivalent to the curing pressure and confining pressure of o.’ = 0.2 to 3.0 kgf/
cm? were applied to the treated soil specimen, and loaded to failure (894 of axial strain) under
undrained condition.

Considering the fact that the light weight soil contains compressibe air foam or EPS beads,
the ordinary triaxial apparatus was modified to measure volumetric change during compression
process.

It was found that pressured casting and curing do not reduce the compression strength (o; —
03)max . This means that, for soil treated with EPS beads, the change in compression strength
due to pressured casting and curing is insignificant, however, a strength increase in compres-
sion of 30 to 70% was achieved in those samples treated with air foams. Even though the
compression strength was confirmed to be independent of confining pressure, it was found that
deformation modulus E;, decreases with increasing total confining pressure (o3 +0.’), when
total confining pressure is greater than compression strength.

In order to understand the change of earth pressure in horizontal direction when vertical load
is appied, K,-consolidation test was also conducted using modified triaxial apparatus. For
those tests, axial load was increased continuously at a constant rate, and no expanding lateral
strain was allowed to occur during K,-consolidation test. It was found that horizontal earth
pressure would not increase until consolidation yield pressure p. was reached. Provided that
vertical load is not exceed of p. , the compression strain will remain very small.

Test results of repeated loading test indicates no problem associated with the endurance limit
of the light weight treated soil, if the repeated load is constrained below half of the compression
strength.

Key Words . Light weight soil, Cement treatment, Curing under water pressure, Undrained
compression, K,-consolidation, Repeated loading, Deformation modulus, Pois-
son ratio
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