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Application of Liquefied Stabilized Soil as Backfilling
Material to Ground Subjected to Seismic Motion
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ABSTRACT

Excavated soil from the construction site is a serious problem in the big city in developing countries.
Liquefied Stabilized Soil (LSS), which is an effective method of reusing excavated soil with
construction works has become popular in Japan. The LSS is a kind of cement-treated soil of slurry
type prepared by mixing soil, water and cement solidification. The LSS are not only created stabilized
ground without compaction but also easy to be able to fill empty space by pumping a long distance.
In this study, the deformation characteristic and new advantage of LSS were investigated to promote
the application of LSS in construction practice. Research works, including experiments and analyses,
have been conducted. This study is summarized as follows:

(1) The effects of various factors, which are curing days, paper content, curing temperature and
curing circumstance, etc., on strength and deformation property of LSS prepared at field were
investigated. Two pits were excavated on the campus and then were filled with LSS mixed with fiber
material amount 0 and 10 kg/m?, respectively. After a curing time of 28 and 56 days, the specimens
were prepared by trimming LSS retrieved from the model ground. A series of Consolidated-Undrained
triaxial compression tests with pore water measurement (CUB test) was carried out on the specimens
cured in the field ground under the conditions at an axial strain rate of 0.054 %/min and the effective
confining pressure of 98 kPa. And also, the applicability of an evaluation of stiffness by the Portable
FWD test (Falling Weight Deflectometer test) at a backfilling ground by LSS mixed with fiber material
was investigated. Based on the test results, it was found that the curing temperature could affect the
maximum deviator stress qmax of LSS. As for LSS with fiber material, there is independent of the qmax
on the curing temperature when curing days increase. And the effect of curing temperature on Initial

Young’s modulus Eg is smaller than that of curing days. It was considered that during the first period



of the curing process of LSS mixed fiber material, the addition of the fiber material into LSS is reduced
the damage degree during shear. It was found that the K-value by portable FWD can be adequately
evaluated the stiffness of backfilling ground by LSS with fibered material.

(2) The effect of backfilling material on the building and ground subjected to seismic
motion is analyzed by using the finite element method (FEM). A three-dimensional model
of the building and ground was simulated in ABAQUS software. A reinforced concrete ten-
floor building frame, 30 m high and 12 m wide with 16 columns consisting of three spans
of 4 m in each direction, and one basement was selected in this simulation. The 1968
Tokachi-Oki earthquake in Hachinohe (Japan) was selected and utilized on the finite
element numerical model to conduct a time-history analysis. Three case studies with three
types of backfilling material: backfilling soil (sandy soil), LSS, and LSS with fiber were
analyzed. Base on the analysis results, it was found that using LSS as a backfilling material
slightly reduce the lateral displacement and inter-story drift of building under the seismic
condition. On the other hand, the application of LSS as a backfill material significantly
reduce the acceleration and velocity of the ground around the building and adjacent areas.
Therefore, it is considered that the LSS has an effective potential to reduce the seismic
motion on the buildings and the surrounding ground. This property is a new advantage of

LSS.
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