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Abstract

This thesis aims to study theoretically the effect of water movement on
volumetric variation parameter of swelling soils and the influence of this
variation on the foundations of the light buildings that established on these
type of soils. A nonlinear analysis was used to represent the soil model by
making use of finite elements method (F.E.M) in “Geo-Studio software”
program. Geo-Studio software (Sigma/W) was used to find stress and
deformation of soil, and (Seep/W) was used to represent water movement

through soil mass.

The effect of multiple parameters (footing's width, load stress, distance
from footing’s edge, and depth of leakage source) on volumetric variation
parameters of swelling soil was studied. Four sources of leakage were
considered which are Wetting & Drying, Rainfall infiltration, Septic tank, and
Pipe leakage.

The parameters were applied on the soil of Sideeq quarter at the left
coast of Mosul. The total ratio of swelling that got from the simulation was
compared with laboratory test results, and theoretical equations results, where
it was (2.8%, 2.9%, 3.2% and 2.4%) respectively. It was found that increasing
foundation width leads to increase soil’s swelling for all source, increasing
load stress makes soil’s swelling decreases for all sources, increasing the
distance from foundation’s edge for rainfall infiltration and pipe leakage
makes soil’s swelling decreases. For the septic tank, there is a critical distance
where swelling is at its maximum. The maximum swelling caused by the
septic tank was 140mm that represents (1.38%) at 3m from the edge of the 3m
foundation’s width which is under load stress of (50kN). Pipe leakage causes

maximum swelling at a certain value and the swelling decreases when getting



deeper. The maximum swelling caused by pipe leakage was 98mm which
represents (0.98%), where the pipe was 3m under earth’s surface and 2m away

from a foundation of width 3m which is under load stress of (S0kN).

The effect of different leakage sources was studied on a house
foundation that takes the “L” shape constructed on a swelling soil in
presidential palaces region at left coast of Mosul. The result of the laboratory
test showed that the soil has medium to high swelling tendency. The swelling
ratio that gotten from laboratory test was compared with simulation results
and theoretical equations. It was found from the comparison that rainfall
infiltration has the lowest effect that is followed by wetting & drying, pipe
leakage and septic tank. It is found that swelling happens in near and wide

spans close to leakage source.
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