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Abstract

ABSTRACT

The present study is focuses on the investigation of the behavior of
sand columns and sand columns stabilized with silicafume (dry and slurry)
to evaluate the degree of improvement in the properties of soft clayey soils

by using such columns (mixed with silica fume) embedded in soft clays.

The total number of 14 model tests was classified into three main
categories. the first was performed on saturated soft bed of clay without
any treatment, the second category was carried out on soil reinforced with
sand columns and the third set consists of model tests performed on soil
reinforced with sand columns stabilized with silica fume. Different
percentage were used for dry state (3, 5 and 7%) and for surry state (10
and 12%) The latter category is subdivided into two groups: the first
consists of models tested at loose state, while the second was tested at
medium state. The undrained shear strength between (16-20) kPa for all

models.

For soil treated with sand column only, the highest bearing
improvement ratio was (1.83) and lowest settlement reduction ratio (0.229),
both are obtained for medium state as compared to that of loose state (1.18)
and (0.71) respectively.

Sail treated with sand columns stabilized with 7% dry silica fume (at
loose state) reflects the highest bearing improvement ratio (1.56) and the
lowest settlement reduction ratio (0.5) after 7- days curing.

Soail treated with sand columns stabilized with 7% dry silica fume (at
medium state) reflects the highest bearing improvement ratio (3.04) and the
lowest settlement reduction ratio (0.09) after 7- days curing.

Soail treated with sand columns stabilized with 10% dlurry silica fume
(at medium state) provided higher bearing improvement ratio of 3.13 with
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Abstract

lower settlement reduction ratio of 0.057 after 7-days curing as compared
to loose state. The associated mode of failure represented by the bulge and
its shape vary with the silica fume content, where the maximum bulge size
IS not exceeded to 2D.

Thus it is advisable in general to use durry silica fume to improve the
performance of floating sand columns through the increase in bearing
improvement ratio and reducing settlement reduction ratio due to the
increase in stiffness of the column and the development of a stiff crust in

soft soil surrounding the column.

Verification for the experimental results was done by using the
computer program Plaxis 3D Foundation. Two variables have been chosen
for such verification, interna friction angle (6° and 15°) and length (400
and 500 mm). Good agreements are obtained between the experimental
work and finite element method by using Mohr-Coulomb for both two

variables.
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