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1. Introduction

Stone columns are one of effective methods of confronting liquefaction in saturated sands. The main
objectives of this method is to increase soil strength and pore water drainage rate in surrounding soils,
considering higher permeability of stone column materials. Different researchers have studied the effects of
using stone columns on reducing liquefaction potential. Generally, these studies can be classified as numerical
and experimental studies. Considering the fact that interactions between stone column and soil are
tridimensional, the aim of present study is numerical investigation of application of current method in
decreasing liquefaction potential.

2. Methodology

In this study liquefaction potential of sand bed was studied by FLAC3P and validated by the results of VELACS
international project. The effects of stone columns group were studied on decreasing excess pore pressure and
soil settlement in a triangle arrangement. Considering the importance of effects of center to center distance
from columns center on group behavior of columns, a sensitivity study was carried on center to center distance
on column diameter ratio. Hence above mentioned this ratio was considered 2, 3, 4 and it was carried out on
diameters 0.6, 1 and 1.2 m. Finally an average vertical contact pressure of 100 kPa, which is approximately
equal to the vertical pressure transmitted by a 10 story reinforced concrete building, was applied in the model.

3. Results and conclusions

Considering geometrical characteristics of columns of present study, obtained results indicated that with
increase of distance center from columns center, the group effect is decreased. Implementation of stone
columns individually, as a row or in groups with fewer numbers, caused less bulking compared to
implementation of group with compressed meshing method. In a certain number of columns, decreased
distance between columns caused increase of soil bulking. With increase in column diameter, soil mass
settlement is decreased. In second stage, a load of 100 kPa which is almost equal to the load of 10-floor concrete
building, was applied on the model. With implementation of load, a relatively similar settlement occurred till
about 1m depth of ground surface. With installation of stone columns group at model, in a circular area with
diameter which was about equal distance center from columns center, the settlement indicated considerable
reduce compared to column-less state. The settlement was almost uniform and balanced in other areas at
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depth. For center distance from column centers which are 2.5-3.5 times of column diameter, the columns group
will have better function in settlement reduction. When installing column group, setllement is reduced.
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Fig. 1. Changes of excess pore water pressure for column groups at s/d ratios=2, 3, 4, a) with diameter 0.6 m, b) with
diameter 1 m, c) with diameter 1.2 m
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Fig. 2. Changes of vertical displacement (settlement) at ground surface for column group with s/d ratios of=2,3,4
a) diameter 0.6 m, b) diameter 1 m, c) with diameter 1.2 m
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Fig. 3. Changes of vertical displacement and excess pore water pressure with implementation of overload
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