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TRANSIENT RESPONSE OF DAM-LIKE STRUCTURE 
SUBJECTED TO eARTHQUAKE 

S. Basu* andA. V. Setlur**'" 

INTRODUCTION 

The earthquake at Koyna on December 11, 1967, where a concrete gravity dam of 
maior importance is situated, has revived the interest in the deeper study of transient 
response of dam structures subjected to earthquake motions. 

A study through the literature ind icates that there are available, in general, three 
techniques for the theoretical analysis of transient stresses in elastic bodies caused by such 
dynamic loadings. These methods are: 

(i) The method of mode superposition 

(ii) The Laplace transform technique 

(iii) The method or' characteristic and numerical integrations. 

.. The method of mode superposition which is by far the most popular. technique, 
utIlizes the normal mode ('If vibration of the body along with the response spectra for the 
earthquake record to obtain the maximum response developed for any given natural freque
ncy of vibration. The drawback of the procedure is that it tends to round.·off the peaks, of 
the response characteristics. The Laplace transform has its inherent inversion difficulties 
and frequently numerical methods of integration have to be developed to evaluate the 
integrals of the transfurm. . 

The method of characteristics is ideally suited for transient response studies. The 
advantages of this approach are: 

(a) the problem can be formulated a continuous one i. e. no discritization of the 
ph) sical model is needed. 

(b) It gives a simple description of the wavefronts. 

(c) Well known technique of numerical integration can be effectively used. 

The method of characteristics was used by Leonard and Budiansk(~) to solve for the 
transient response of a Timoshenko Beam subjected to several types of dynamic loading. 
Later. the method was further utilised to find transient response of beam, plate, slab and 
shell problems(3'4'7,9'lo,~ However, most of tb.e problems solved were either two chara,. 
cteristic:s problems or for a system having semi-infinite length of structure so that reflection 
from the support did not arise. . . 

In this paper a method is proposed to evaluate tra"nsient response of dam-like 
structure of finite span using method of characteristics. 
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