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EARTHQUAKE ANALYSIS, DESIGN AND SAFETY EVALUATION 
OF CONCRETE GRAVITY DAMS· 

ANIL K. CHOPRA·· 

INTRODUCTION 

President Shamsher Prakash, respected Dr. Jai Krishna, ladies and 
gantlemen, I am grateful to the Indian Society of Earthquake Technology 
for providing me with this opportunity to present the rasults of some of the 
research I have conducted in collaboration with my graduate students. The 
subject I have chosen to present to you is the earthquake response of 
concrete gravity dams. This choice has been motivated by two factors. 
Firstly, the early impetus for my resaarch on dams was provided by an 
earthquake experience familiar to most of you-the earthquake that occurred 
in 1967 close to Koyna Dam near Poona, India. As you know, the dam 
was overstressed by the earthquake motions and was damaged to an alar­
ming degree. This experience with the earthquake performance of Koyna 
Dam, which was designed by the best available procedure of the time, 
indicated that concrete gravity dams are not immune to earthquake damage 
as had commonly been presumed. This realization led to much interest 
in developing improved procedures for analysis, design and safety evalua­
tion of concrete gravity dams. Secondly, India Is one of the few countries 
whare naw concrete dams are still being built, so this should be a topic 
of Interest to reaearchers and engineer. here, Bec.use arch dams are 
rare in India, this presentation Is restricted to concrete gravity dams. 

This presentation summarizes our work on the earthquake response 
analysis of concrete gravity dams and the application of this information 
to the earthquake-resistant design of new dams and to the seismic safety 

.. evaluation of existing dams. The limitations of the traditional design 
procedures and the standard finite-element method will be identified, the 
faclors that should be conSidered in dynamic analysis will be discussed, 
and ,procedures for Simplified response spectrum analysis and refined 
response history analysis will be summarized. The application of these 
linear analysis procedures to seismic design and safety evaluation of dams 
will be discussed, followed by the limitations of the presently available 
nonlinear analysis procedures in predicting the extent of cracking and 
damage that a dam may experience during intense ground shaking • 
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