Republic of Iraq
Ministry of Higher Education and Scientific Research

University of Technology

Building and Construction Engineering Department

Effect of Particle Size Distribution of
Cohesionless Soils on the Behavior of
Laterally Loaded Single Pile Model

A Thesis
Submitted to the Department of Building and Construction
Engineering of the University of Technology
in a Partial Fulfillment of the
Requirements for the Degree of Master of Science in

Geotechnical Engineering

By
Ahmed Abdul Hussein Jawad Albuhlale
(B. Sc. 2008)

Supervised By
Assist. Prof. Dr. Mahmoud R. Al-Qayssi

April 2015 Jamada Alakhira 1436

33-M-2015



Internet
Text Box
33-M-2015

Nada_UOT
Text Box
208


ABSTRACT

When a soil of low bearing capacity extends to a considerable depth,
piles are generally used to transmit vertical and lateral loads to the deeper and
surrounding soil media. Piles that are used under tall chimneys, towers, sky
scrapers, high retaining walls, offshore structures, etc. are normally subjected
to high lateral loads. These piles or pile groups should resist not only vertical
movements but also lateral movements.

The behavior of laterally loaded piles can be studied in the laboratory
on small scale models. This research presents an investigation on the
behavior of a small scale pile model embedded within cohesionless soils of
different particle size distributions with various densities subjected to
different types of lateral loading. The experimental program consists of
studying the behavior of eighteen pile models under the following
parameters: lateral loading conditions (static & cyclic), grain size distribution
(coarse, medium and fine grained) and different relative densities for each
type (loose, medium and dense state).

The static and cyclic loading was achieved by a special device
designed especially for this research by researcher. Static lateral loads are
applied at one side by loads attached to cable attached to the pulleys, while
the cyclic lateral loading is applied by an electrical device on both sides. A
model pile is instrumented with four strain gauges of 5 mm length bonded on
each side at equal spacing, so that the horizontal displacement and bending
moments developed along the pile length can be measured. The results
emphasized that the behavior of the single pile is highly affected by the study
parameters. It is found that when the static lateral load levels are increased,
an increase in the lateral displacement and bending moment occurred. But,
these increments are varied depending on the difference in grain size

distributions and densities. In the cyclic loading, the displacement of the
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single pile increases with increasing cyclic loading ratio (CLR) which is the
ratio of magnitude of cyclic lateral load to static ultimate lateral capacity of
the pile. The results showed that the bending moments under the cyclic lateral
loading for compressive decreases as the number of cycles increases, while
the tensile bending moments increase as the number of cycles increases.
Also, the increasing in relative density is not much significant in maximum
bending moment occurring with depth in dense state, whereas in the lower
relative density in the loose and medium state, it is much significant,
especially in the coarse sand.

p-y curves were also predicted to investigate the deflection with depth,
they showed that the soil pressure increases with increasing particle grain size
in the dense and medium state except for loose state of the medium sand that

exerted a higher soil pressure .
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