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AN OVERVIEW OF APPROXIMATE METHODS FOR SEISMIC 
ANALYSIS OF GRAVITY DAMS 

S.K. THAKKAR- AND B.K.R. PATNAIK--

ABSTRACT 
The purpo.e oi approxl ",ole method oi .el.mlc analyols 10 to 

make a rees.onable,elUmate of dynamiC forces In a gravity dam with
out r&lortln'O to elab.ra\e calculettonl. The approximate method ,. 
can&idered adequate at the atage of preliminary design when the 
CrO&8 section and geometry of the dam is being sstablilhed Several 

simplified procedures .re in u.se tar such studle. and the dl,loner 
o11en finds difficult to choose the best of these methods. This paper 

presents an overview of four different analysl8 methods In use with 
the Issumptlons Involved and their limitation.. Using the different 
methods, the seismic analysis of eight gravity dam. ranging from 
8Om·to 226m I.' Q8fried out. The compar.son of the b..ndln, moment. 
and shear forces obtained by different methods II pre.ented 
treating the bending shear method as a reference. It has been obaerwe~ 
that the lime period. obtained by tho IS code method 10 on the lower 
side i!8 compared to the values obtained by bendlng",hear anelysll. 
Th. period coefficients for~conslderlng [the retervolr effect as an 

added Mass of water Is also presented. 
Key Wordl: Seismic AnalYlll, Gravity Dam, Approximate .ettlod., 

Dynamic She.r, Dynamic Momentl, Period Coefficient. 
INTRODUCTION 

The gravity d3m, are the structures of great importance that must be 
protected from catastrophic failure during the earthquakes. Methods 0' 
analysis and design of gr&vity dams for earthquake motion is in the 
continuous process of development. Much sophisticated methods considtr· 
ing reservoir·dam .. letJndation interaclion dUling eerthquakes have been 
developed. These methods based on the linite element methods are time 
taking and ""pensive procedures. The detailed methods are indeed 
necessary while checking the final designs It is essential that for struc· 
t~res like dams, the design organisations are conversant with approximate 
methods of aseismic design, its assumptions and limitations, so that the 
finally adopted s<!Clion of the dam may not later be found inadequate 
against dynamic forces due to str.ong ground excitation. The simplifi.ed 
procedures should be such that it could be easily adopted and provide results, 
with a reasonable accuracy compared with the values obtained by more 
sophisticated methods. Each of the simplified methods have certain assum· 
ptions and limitations. The paper describes four different methods, its 
assumptions and limitations. These four methods are (i) Saini-Vishwanath 
method (ii) IS Code method, (iii) Bending·Shear analysis and 
(iv) Chopra·s method: 
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