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ABSTRACT

This project paper presents some laboratory studies of the influence of
surcharge on negative skin friction on clay specimen. The objective of this
experiment is to study the effect of variable surcharges on negative skin friction
and strain energy in the member of the pile. Negative skin friction is the
downward force acting on a pile as a resuit of relative downward displacement
between the pile and surrounding soil. The diameter of the pile is 2cm and 3cm
having a length about 91 cm each. The specimens were each 1m in diameter and
about 1.5 m in height. They were reconstituted from Speswhite Kaolin (a China
clay) and consolidated one dimensionally with top and bottom drainage to the
required stress history. Two measurements system were used such that strain
gages (to measure sitrain energy on the member of the pile) and transducer (to
measure settlement of the specimen). The pile (that has been placed strain gages
at interval of 200 mm from each other) was penetrated in the steel-testing
chamber to a certain depth and surcharges were applied on the specimen surface
and data were collected.

In this study, the skin friction of two different types diameter of piles
were calculated. The B - Method was the most accurate method used to
determined the skin friction in this study.

From the results of both diameters of piles, the skin friction showed that
it varies with depth. When the surcharge applied was increased, the skin friction
also increased. This phenomenon was transformed to the plotted graph to show
the variation of skin friction with depth and loading.

From this study, it was found that the highest values of skin friction for
both piles were located at the lowest section of the pile while the least value
were located at the top of the pile. The highest skin friction value for pile 2cm
diameter was 2368.9 kPa and 8170.2 kPa for pile 3cm diameter.
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CHAPTER 1

1. INTRODUCTION
In chapter one, background of study, objective of study, scope of study, problem
statement, how to estimate and minimize, and the safety factor for negative skin friction were

discussed.

1.1 Background of Study

Piles are long, slender, prefabicated structural members driven into the ground to form
a foundation. Engineers use them both on land and in the sea to support many kinds of
structures. Piles are made from a variety of materials and in different diameters and Iengths
according to the needs of each project.

Negative skin friction is a term used to desribe the skin friction between the pile and the
soil which acts downword. It is a force developed through friction between the pile and the soil
in a direction to increase the loading on the pile. Generally, the drag is downward because of a
relative movement between the soil and pile. This may occur when a pile is driven through a
compressible soil, which has recently, or will be covered with a fill, so that the point 15 in firm
material. As the soil consolidates, the earth fill moves downward. This movement develops
friction forces on the perimeter of the pile which tend to carry the pile farther into the ground.
If the pile does not move, or if the pile does move, but not as much as the consolidation
movement, the maximum friction strength of the fill soil is developed along the pile perimeter
for the depth of the fill. This force may be large enough so that, in conjunction with the applied
load, the pile will settle excessively. Alternatively, the stresses developed may be large enough
to overstress the pile material.

Negative skin friction may also be developed by such other causes:
1. Surcharge loading on soil.
2. Consolidation of soil under its own weight.
3. Ground water lowering.

4. The effects of pile driving in soft soils.



