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ABSTRACT

Since the failure of 2 dam is far moxre dissstrous to s
community than other structures, its safety is of vital
importence, This is more so during earthquakes, Rock—
£ill dams have complex dynsmic properties and their
behaviour during earthqusake has not yet been fully
understood. Demeges like sliding of slopes and collap—
ping have been observed during earthquekes,

The stebility of rockfill dam during eaxrthqueke have
been investigated by several authors based on snaly-
tical and experimental studies. Since conventional
methods do not take inte account the stress distribu~—
tion within the dem, the factor of safety of g dam,
thus evaluated, needs criticsl examinetion, The other
methods, based on the response cslculation, give only
qualitetive assessment of the safety of the dam, The
quantitative evaluation of ssfety or the feilure scoe-—
leration for a dam, using these methods, has not been
reported, However, since the rockfill material is
week in tension, the effect of tension on the failure
accelergtion and thereby on the safety of the dam,
has also bot been reported in presently available
methods for evalustion of seismic stability. Since,
the nonlinesr properties of the rockfill material
significently sffect the tension developed in the dem
and thereby the safety, the effect of this aspect on
the safety, elso neede to be investigated. These
shortcomings in the existing litersture have been
overcome in the present resesrch programme,

An snalysis procedure, using finite element method,
has been developed. Pseudo—static analysis, using
elestic material properties, has been presented in the
firat part of the thesis. A consistent definition

of feilure acceleration, based on tension area deve—
loped in the dem, hss been arrived at, Failure
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accelerations for verious dem sections, having differ—
ent upstream and downstream slope combinations, have
thus been eveluated, The results have been compared
with the available experimental dete. The effects of
various porameters, like core inclinstion, core stiff-
ness, reservolr conditions, veriastion in seismic co—
efficient along the height of the dam etc, on the
failure acceleration have been investigeted. The
foctor of safety, along assuwed slip surfaces, hes
been computed based on stress distribution in the dem
and compored with that obtained by conventionsl method.

In the second pert of the thesis, effect of meterisl
nonlinearity has been included in the finite element
formulestion., Three mathemsticel no—tension models,
accounting for meterial nonlineerity, have been deve—
loped, The one giving best convergence of tensile
atresses, hos been used for further anelysis, Using
peeudo—static approach, the failure sccelerations are
evalugted for various dem sections, as in part one
above, and the results are compared with those ex—
perimentally available, The effects of various para—
meters, as in pert one above, on the failure aoccele—
ration, have been investigated, Here also factor of
safety has been computed snd compsred with thet by
conventional method,

In pert three of the anslyslis, the response of the
dam, for e¢lastic materisl properties, have been
computed using dynamic analysis procedures. The
effects of core inclinetion end core stiffness on
“the response hove been investigated. The results are
compered with those of pseudo~static no—tension
anplysis, ss well as, those of dynamic elastic ane—
lysise.,
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In the fourth part, the dynamic response is computed
for nonlinear materisl properties, The effects due
to psrameters as in part three are investigated. The
results thus obteined are compered with those of
pseudo—stotic no—tension enslysis, as well as, those
of dynasmic elestic anslysis.

The important conclusions from the foregoing enalysis
are drawn and presented,

‘In brief, the present study provides & validated
approach for the analysis and design of rockfill dem
using nonlinesr meteriel properties, The estimate

of adequacy of the pseudo—-static approach for evalua—
ting failure scceleration of & rockfill dem is dis—
cugsed and ‘the limitations of conventionel factor of
safety formulation are highlighted.
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