CHAPTER 1
INTRODUCTION

1.1 General

The study of soil-structure interaction problem is of considerable
importance for both structural and geotechnical ehgineering. The results

obtained from this problem are very useful for the analysis and design of

foundations as well as for the stresses and displacements in the
soil medium. For exampl gid cylindrical body embedded
in a soil medium ung ﬁ(e g. vibrating machines
seismic waves, etc.) he 24 and design of piles or

caissons as well as al modeling of some in

situ testing methods

During the 14st ( r ers have studied the

dynamic soil-structuré i ti b mploying a variety of
analytical methods, s in V_ \ m methods, power series,
Fourier series techniqu ‘ thods, and also numerical
methods such as Flnlte E Loy 'EM) and Boundary Element
method (BEM). | AN — L

Most existing Studies strucfure interaction problems

have considered a s01l medlum as an elastlc half—space However, a soil

medium is ge@uﬂ‘? aw mf a solid skeleton
with voids fi ter. Such materia 1s commonly known as a
poroela i re realistic
represerﬁ ﬁﬁaﬁﬁ ‘i‘m ﬁm nzljw]la E‘I erial.

In this thesis, the problem of a circular rigid cylinder embedded in a
poroelastic half-space subjected to time-harmonic vertical loading as shown
in Figure 1.1 is considered by employing an indirect boundary integral
equation method. A computer program has been developed to solve this
interaction problem and to investigate the influence of various parameters

on the dynamic response of the cylinder.
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1.2 Objectives of Present Study
The objectives of this thesis are

1) To develop a computer program based on an indirect boundary integral
equation to study vertical vibrations of a rigid circular cylinder in a homogeneous

poroelastic half-space.

2) To investigate the effect of various parameters, e.g., geometry of

cylinder, pofoelastic material propg
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