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A SIMPLIFIED PROCEDURE FOR THE ASEISMIC DESIGN OF 
CONCRETE GRAVITY DAMS 

S. S. SAINI" AND M. K. VISHWANATH*· 

INTRODUCTION 

In water resources development projects, dams are very vital structures whose 
safety against seismic forces has to be fully ensured by the designers. Along with 
critical stresses due to static loads, the dynamic stresses due to earthquake excitation 
constitute quite a significant part in the overall stress pattern in a dam. Stability analysis 
of gravity dams considering earthquake forces as equivalent static forces has become a 
standard practice amongst the designers. The pseudostatic approximation for the seismic 
forces are based on arbitrary seisniic coefficients, which in tum are assessed on an estimate 
of the seismicity of the site. The characteristics of the structure to be analysed are 
however not reHected in these coefficients. The inadequacy of such arbitrary coefficients 
has been revealed by the experience of actual behaviour of dams during past earthquakes. 
The advent of spectral response method and the feasibility of complex computations with 
the help of high speed digital computers have made possible a rational structural analysis 
for dynamic loads. Thero is at present a keen awareness to adopt rational aseismic 
design procedures for analysis of such an important structure like a dam impounding 
huge quantum of water behind it. Such a rational analysis for dynamic loads has now 
necessarily become an integral part of the structural design of dams. 

Several methods of dynamic analysis such as beam analysis and finite element 
analysis are available for carrying out dynamic analysis of dams. However such I!lchniques 
are sophisticated and require computer facilities which, at present, arc beyond the scope 
of most of the design offices in the country. Thus the project design offices are unable 
to finalise the designs of the section of the dam and have to seek assistance from the few 
institutions specialised in such sophisticated techniques and having computer facilities. 
The processing of the designs and finalising the section of the dam has to wait till the 
reports from these institutions are received. Very often, inspite of sufficient previous 
investigations, site conditions at a dam site change which is revealed only when the 
excavati,on for dam foundation reaches an advanced stage. A speedy recheck of the 
design for the dam section for modified conditions then becomes necessary. If there is 
a tight time schedule for construction, requiring fast tempo of works before seasonal 
restrictions like onset of monsoon etc., any delay in obtaining the modified reports from 
these institutions will considerably hamper the progress of the dam. The project design 
offices, though otherwise well equipped. are not effective in revising the designs under 
the modified site conditions, as they are unable to carry out the complex dynamic 
analysis. In the planning stage of a water resources development project, many 
alternative sections of the dam and with different materials like masonry, concrete etc., 
are tried for adequate safety as well as for maximum economy as the cost of the storage 
dam usually forms a major part of the total project. It is essential that for project 
sites located in seismic areas, the design offices are conversant with and adopt rational 
methods of aseismic design of the dams even in the planning stage itself, so that the 
finally adopted section of the dam may not later found to be inadequate against dynamic 
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