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The recent activity in the dusign and construction
off gravity dams in the Himalayen region, where it is
difficult to find any site without at least minor faults,
has given considerable impetus to research on accurate
description of stresses and deformations in the dam and
the foundation, It is also necessary to predict the
behaviour of these Dam-Foundation-Reservoir Systems under
transient ecarthquake loadings,as these reglons are severely
seismic,

The main objective of this thesis has been to
develop three general purpose btwo-dimensional finite
element programs for the free vibration analysig, linear
and non-linear stress analysis and transient analysis of
the Structure-Foundation-Fluid System., The constitutive
relationships for the foundation material as well as any
inherent faults present therein are incorporated in the
programs, The programs have been test run for reliability
and the problem of a dam on faulted foundation studied in

detail using the three programs,

The free vibration analysis is based on the subpoly-
nomial iteration technigue, It uses ' quadratic isopara- |
metric elements and a frontal solution algorithm for
gsolving the linear cquations, The eigen values, mode

cshapceg and the corresponding frequencics are calculated.



The effect of fault in the system has been studied in
detail,

The non-lincar analysis program uses the viscoplagtic
approach based on incremental thecory of plasticity. It is
assumed that the material in the fault is laminated and
behaves as anelasto-viscoplastic material in one plane
and is not capable of taking any tension in a perpendicular
direction, The effect of the fault, its presence, orien-

tation and thickness have been gtudied,

The transicnt analysis ig carried out using an
explicit time marching scheme, The dam-foundation-—
rescrvolr system has been studied for a simulated carth-
quake accelerogram, The eflect of a fault being present

in the foundation has becen studied in detail,
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