CHAPTER II
LITERATURE REVIEWS

The fundamental work related to the load transfer from a cylindrical
elastic inclusion of infinite length to an elastic medium was first examined
by Muki and Sternberg (1969). Muki and Sternberg (1970) later investigatec_l
the problem of an axially loaded elastic bar of finite length and circular

cross section embedded in bonded

ontact with an elastic half-space. This

dimensional elastic contiftu indFfeeman (1970) considered the

elastostatic load transfe A 40TqUE Al ite cylindrical bar into the

surrounding half-space :nded the scheme of Muki
and Sternberg (1970) tg a layered elastic half-
space.

The exact analyt blem of a finite elastic bar
involves several fundamie al < owever, elegant analytical
formulations based o egral equations exist for
elastostatic axisymmetric prob: e rigid bar (Luk and Keer, 1979
1980 and Luco 3) and Suriyamongkol
et.al.(1973) studic@ thebehavioiotaikiativ=tondes : 1d cylinders using an

efficient semi-analy ation procedure. In this

method, a homogeneﬂs half-space subjected to uqnown tractions along a
fictitious cont m these tractions are
determined by%nﬁlﬂpmjl mn Ecement at discrete
locations of the ﬁctltlous contact \ij‘%
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In ghe context ofﬂasto ynamics, vertical vibrations of an elastic bar

embedded in an elastic half-space were considered by Flowler and Sinclair
(1978), Rajapakse and Shah (1987) and Rajapakse (1988). A boundary
integral equation method was employed by Apsel and Luco (1987) to study
dynamic response of foundatidn embedded in elastic half. In this method,
the solution to a given boundary value problem is reduced to the

determination of intensities of forces applied on an auxiliary surface defined



interior to the real contact surface where the boundary conditions are
specified. A coupled set of integral equations is established to determine the
intensities of forces applied on the auxiliary surface. The integral equations
are solved by discretization and reduction to a system of linear algebraic
equation. Comparison with existing result for rigid cylindrical foundations

was also presented.

It is well known that fully saturated soils are naturally two-phased
materials consisting of soil gai water. Biot (1941) developed a 3D

theory for fluid-filled elastic

An elastodynamic theory was

later presented by Biot 3 rous media by adding the
T—

inertia terms to his 1941). Niumpradit and

Karasudhi (1981) in

loaded cylindrical e

wbehavior of a vertically

smbeédded in a homogeneous
poroelastic half-space ituents by adopting Muki
and Sternberg’s schem ~. of an elastic bar in a

homogeneous poroel
Karasudhi (1980). Raj

boundary integral equatibn /fneth

died by Apirathvorakij and
995) presented an indirect
nalysis of boundary value
problems related to infinite hj J,,.‘f : lite_poroelastic media. Recently,

Zeng and Rajapakse _,_,_,-!!_,.,.,...._,,,,,?,_-..g.fu.‘ onic response of an

axially loaded elas ta medium, in which the

bar is assumed to = one-dimensional. Such assumption is valid for a

situation where the lengthnto diameter gﬁ il aratively large. In
their study, t Q m& ﬁe flﬂi poroelastic half-
space is assume to be fully permeable. A reyiew of literatuge indicates that

the dydahftfinieabedn beiwdal 3 bk dvihddt Ead hfoforastic hair

space by tonsidering the effect of hydraulic boundary conditions has never

been studied in the past.
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