ApstraCT

Stone columns is a well-known technique mainly used to improve the bearin
capacity and reduce compressibility of soft saturated soils. It has been considere

as the most successful and economical improving method.

The present work investigates the possibility of using traditional and modifie

stone columns to reduce or control any tendency for the collapse of gypseous soil

LT

upon wetting. No previous works have suggested this technique to be used wit
this particular type of soil.

Gypseous soil with gvpsum content 66.4% was brought from a site close t.
the Sodium Sulphate Factory in Al-Doar region. The soil was compacted to th
field density inside steel container 600*600%3500 mm. Four holes were excavated
40mm in diameter and 200mm in depth with 70 mm c¢/c spacing. These hole
were backfilled with different materials, crushed stone, lime, asphalt and sand. £
square footing 140%140 mm was placed on the top of surface of the bed anc
covers the stone columns. The footing was loaded gradually up to 40 kPa and the
corresponding settlements were recorded. Following this stage the water table was
caised in three lifts lOOm;n,” 190mm and 120 mm ;e'spectiveiy. The generatec
settlement was contineously recorded with time.

The results of the model tests revealed an encouraging reduction ir
settlement due to the presence of stone columns. About 74% settlement reduction
was observed in the traditional stone columns model (crushed stone only) , 49%
settlement reduction was observed in stone columns stabilized with 7% asphalt
+3%hydrated lime ,59% settlement reduction was observed for stone columns
stabilized with 35% sand +10%hydrated lime , 57% settlement reduction was
observed for stone columns stabilized with 7% asphalt +3%hydrated lime +40%
sand. Stone columns stabilized with 3.75% asphalt +7.5% quick lime exhibit no

_ improvement, on the contrary a rapid increase in settlement was observed and
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Another model test, which was performed at maximum dry density (15.

KN/m®), exhibited a reduction in settlement in the order of 86% compared‘to th

corresponding model test at field density (12 kN/m’).

Leached model test conducted on soil treated with traditional stone column
demonstrated a deformation ratio of 6.44% while the corresponding soaked mode

exhibited a deformation ratio of 3.8%.
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