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Abstract

This thesis presents an experimental study to investigate the load carrying
capacity of piled raft foundation embedded within partially saturated sandy soil
and investigate the effect of matric suction on the load carrying capacity. Piled
raft is a geotechnical composite construction consisting of three elements: piles,
raft and soil. In the design of piled rafts, the load shared between piles and raft
Is used up to a level that can be of the same magnitude as the bearing capacity
of a comparable single pile or even greater. Therefore, the piled raft foundation
allows reduction of settlements in a very economical way as compared to
traditional foundation concepts. The influence of matric suction (i.e., capillary
stresses) in partially saturated zone is typically not taken into account in the
conventional design of both shallow and deep foundations so that the present
research study is the determination and contribution of matric suction towards
the load carrying capacity of piled raft.

The experimental work consist of 6 models of footing ; single pile, raft
only, single piled raft (250 x 50) mm, single piled raft (83 x 50) mm, double
piled (166 x 50) mm and triple piled raft (250 x 50) mm. All these models are
loaded and tested under both fully saturated condition (i.e., matric suction
equals to 0 kPa) and unsaturated conditions (i.e., matric suction value
equals to 6 kPa, 8 kPa and 10 kPa), which are achieved by predetermined
lowering of water table. The lowering of water table depth from soil surface
was changed in to three different depths to achieve different values of matric
suction and the relationship between matric suction and depth of ground water
table was measured in suction profile set by using three Tensiometers
(IRROMETER). The soil water characteristic curve (SWCC) estimated by
applying fitting methods through the software (SoilVision) after identifying the
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basic properties of the soil such as particle size distribution, specific gravity,
void ratio, porosity and wet and dry unit weights.

The loading process was performed by using manual hydraulic jack, the
applied load was measured from a digital weighing indicator connected to the
load cell and settlement was measured also by using two dial gauges. The piled
raft is arranged in different configurations of piles (single, double and triple
piled raft with spacing 3.5D c/c) with the same area ratio (raft area to the cross
section area of piles) to avoid different contact pressure area and to show the
effect of different piles number and its group action.

The results of experimental work demonstrate that matric suction has a
significant influence on the load carrying capacity of all tested models and the
variation of load carrying capacity with respect to matric suction are similar to
that of shear strength of unsaturated soils. The increasing value of the ultimate
bearing capacity for raft foundation only under unsaturated conditions is
approximately (2.3-3.7) times higher than that at saturated condition. The
increasing value of the ultimate load capacity for single pile under unsaturated
conditions is approximately (2-3) times higher than that at saturated condition.
The ultimate load capacity of the piled raft of different tested configurations
under unsaturated conditions was found to be approximately (3.5 to 4.4) times
higher than the ultimate load capacity of the same model tested under fully
saturated conditions. The results of this experimental program show that the
conventional bearing capacity theory used in the engineering practice is highly

conservative when it is applied for unsaturated soils.
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