ABSTRACT

The behavior of model piles embedded in expansive soils is investigated.
moderate and small seale model tests were carried out nsing four types of expansive

soils, ranging [rom low to very high expansion ability.

mModerate scale model tests were performed in steel containers 300 mm - 30U
mi< 300 mm in size. The required amount of soil is compacted inside the container
in three lavers to the required depth of compaction corresponding to the m aximum
dry density. Steel model piles were then placed in prebored holes to the required
depth and/or concrete model piles were cast into the bed of soil. The bed of soil was
then Mooded with water and uplift movements of the maodel piles, in addition to the
movements of the base plate placed on the top surfuce of the soil were recorded with

Line.

Additional moderate scale model tests were carried out with special level
marks to measure the heave of the soil in selected levels along the depth of the bed of

soil.

Small seale tests were performed in cylindrical steel containers with 264 mm
diameter and 300 mm height. The bed of soil was compacted in the same manner of
moderate scale model and same thickness (200 mm). A steel maodel pile with
adjustable screw is then placed v a prebored hole in the bed of soil to the required
depth. The bed of soil is then flooded with water and then the developed uplift Torce
corresponding to zero uplift movement was veco rded with time, umntil the

equilibrium stage is achieved.

Buih steel and concrete model piles showed similar behavior, the test resulis

revealed that piles embedded in expansive soil are significantly alfected by the
length and dinmeter of pile in addition to the thickness of the swelling zone.

Concrete model pile exhibited a relative movement 3% higher than the steel model

piles for any particular pile dimensions. A design chart was developed relating the
dimensionless ratio (5p/Se) to the dimensionless ratio (L}/DZa). The design chart for
steel piles can provide the required dimensions of the pile embedded in expansive

soil for zero uplift movement or any recommended tolerable relative movements.
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The tests concerning the variation of the level marks with depth revealed that

the heave follows an exponential relationship with depth and that more than hall the

expuansion oceurs in the top quarter of the soil thickness.

The developed uplift forces on a pile embedded in expansive soil increases
jmmediately after flooding and reaches peak value followed by a gradual decreasing
in the order of 23% - 36%. It was concluded also that the ratio of the bearing uplift
force to the total uplift force was in the range between (50%-0%) and decreascs

with increasing (L/7.) ratio.

Comparison was made between measured oplift force and three available
methods for predicting the uplilt force, swelling pressure analysis, toral stress
analysis and elfective stress analysis. Best results were obtained from the swelling

pressure analysis.
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