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Abstract

Soft soil typically presents high compressibility and low shear
strength. Stone column is an effective technique used for improving the
engineering properties of soft soil. Reports can be found the ability of
using the waste material as a stone column material. The main objectives
of this research is to study the behavior of the encased end bearing stone
column constructed of uniform size crushed concrete, and the effect of

the grain size of crushed concrete on the behavior of the stone column.

The experimental study was carried out via laboratory model
tests performed on clay soil prepared inside a steel container with
dimensions of 530x530x600 mm. Four grades of grain size distribution
were used separately as backfill material to form stone column expressed
as grade-1 (12.5-19 mm), grade-2 (9.52-12.5 mm), grade-3 (4.75-
9.52mm), grade-4 (2.36-4.75mm). The experimental model has been
simulated numerically with finite element method using PLAXIS 2D
software, and the experimental and numerical results were compared.

Moreover, a parametric study has been performed.

The experimental results showed that the bearing improvement
ratio was 3.53, and the settlement reduction percentage was 92.6%, they
are created with using crushed concrete grade-3, and grade-4. The
numerical simulation results showed that the grade-4 provided an optimal
bearing improvement ratio of 5.1, and settlement reduction ratio of
84.4%. In addition, a comparison of experimental and numerical results

has been done. It can be seen that the trend of curves for reinforced soil



with stone column in both experimental and numerical is almost similar,

so the behavior of the stone column is the same.

The results of parametric showed that the improvement ratio of
bearing capacity increased with increasing the diameter of stone column,
so the improvement ratio was 2.48 for soil reinforced with 50mm
diameter of stone column and 3.35 for soil reinforced with 75mm
diameter of stone column. Similarly, the bearing improvement ratio has
increased with increasing the 1/d ratio of the stone column, so it was 2.15
for soil reinforced with stone column having 1/d=2, and 2.44 for stone
column reinforced with 1/d=3, and 3.01 for soil reinforced with stone
column with 1/d=4. Results also showed that the bearing improvement
ratio for ordinary stone column is less than that for encased stone column

by 1.5 times.
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