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ABSTRACT

Expansive soils are generally found in arid and semiarid regions.
These soils undergo volumetric changes upon wetting and drying, thereby
causing ground heave and settlement problems. This characteristic causes
considerable construction defects if not adequately taken care of.

Experimental and theoretical difficulties (e.g. direct measurement of
suction, theoretical framework and numerical techniques are not adequate
...etc.) delayed considerably the development of an understanding of the
behavior of partially saturated soils. It is only during the last few years that
theoretical frameworks and constitutive models have been proposed to
describe the mechanical behavior of such soils.

Solving the unsaturated soil problems needs the assessment of
suction variation with time and space as a response to the variation of
environmental factors such as rainfall and evaporation. That’s why the
tensiometers were used in this study since the tensiometer is the more
applicable device to be used in large scale models and field conditions.

To investigate the effect of the changes of the soil suction on volume
changes, expansion index, swelling pressure, shear strength and the
coefficient of permeability, small scale experiments were conducted for
pure bentonite and the bentonite mixed with sand with proportion: 30%,
40% and 50% at different initial water contents and dry unit weights that
were chosen from the compaction curves. In addition, large scale model
with soil dimensions (700*700*650) mm was used for the same initial
water content and dry unit weight to show the effect of water content
changes on different relations (swelling with time, swelling pressure with
time, shear strength, soil suction).

In the large scale model, the effect of initial load and load history

was also studied by loading a surface footing with allowable bearing
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capacity. The soil water characteristic was measured by the tensiometer at
depth 20 cm and 50 cm from the surface footing.

The study shows that the swelling potential, swelling pressure, the
soil suction, the soil strength and the coefficient of permeability are
affected by the initial conditions (water content and dry unit weight), where
all these parameters except the permeability coefficient marginally
decrease with the increase in soil water content about 24% and 57% for the
swelling potential and swelling pressure respectively, while the coefficient
of permeability increases about 29% with increase the water content.

The study also presents that the initial load affects the values of the
swelling potential and the swelling pressure for all the soils, the swelling
potential and pressure are reduced due to the initial load about 30% and
29% for pure bentonite at dry of optimum respectively. While, an
overconsolidated soil is more expansive than the normally consolidated at
the same void ratio about 19% and 46% for the swelling potential and

swelling pressure for pure bentonite soil sample at dry of optimum.
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