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The seams in the foundation may be sub-horizontal
or sub-vertical at different locations and very little
information is available about the effects of orientation
and location in case of sub-horizontal seams on the
behaviour of the structure. Even in the studies where
the effect of different orientations and locations of
sub-vertical seams were considered, the Qeams were
modelled by regular finite elements and the effect of
seepage was not considered. The main objective of this
thesis has been to make a rational analysis and suggest
sclutiéns to estimate the effects of presence of thin-seams
at different orientations and locations on seepage flow

as well as structural behaviour.

In the-present work, formulation of a new Jjoint
element for problems of seepage flow has been presented.
This joint element helps to utilize the same Finite element 1
for both stress and seepage analysis, which is essential

in case of coupled problems.

The use of finite element method necessitates
preparation and checking of enormous amount of data and
in case of problems with large finite element mesh, .it
requires large number of man hours. In this work, since
different conditions in the foundation are to be
investigated, preparation and input "of data, manually,

becomes a tough task. Without the facilities of
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graphics, interpretation of finite element analysis results
is equally laborious in case of big problems. Therefore,
for the purpose of conducting the above stpdy, the

following programs have been developed.

i. a program for data generation to generate the
data for foundation with seams at different locations

and orientations.

ii. a general purpose program for seepage analysis for

problems of flow through media with joints.

ii1. a two dimensional elasto-plastic finite element
program with provision to simulate the sequential

loadings of dam construction and reservoir filling.

The programs have been test run for reliability and

problem of a dam on foundation with seam has been studied

in detail using the three programs. The two distinct aspects
in the seepage through dam-foundation viz. (i) the flow
pattern and (ii) the uplift at dam-base have been studied
in detail for various cases of presence of seam like,
location, orientation and permeability ratio. The

results of the analyses are presented in auser friendly fonr

for the designers.

Elastic and elasto-plastic stress analyses have
been carried out for dam-foundation with ahorizontal seam

located at different depths. By using the strength
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reduction factor concept, the overall factor of safety

has been determined for various depths of seam. It is
observed that if the seam depth is located at adepth dgreater
than or equal to 0.25 times the basewidth, the
structure will be stable irrespective of the strength
parameters. A correlation between the overall factor of
safety and local factor of safety has been presented. The
effects of inclined seams in the dam-foundation on structura
behaviour has been studied. It is observed that a seam
inclined in the direction of the resultant of the external
loads results in more adverse conditions as compared to

other orientations.
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