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A METHOD FOR COMPUTING THE RESPONSE OF CRACKED 
GRAVITY DAMS TO EARTHQUAKE .FORCES 

MOVSES J. KALDJIAN' AND GLEN V. BERGo, 

INTRODUCTION 
The Koyna Earthquake of December II, 1967, caused the Koyna Dam to develop 

horizontal cracks both on the upstream and downstream faces in a number of mono­
liths'" 10'. The cracks were especially severe at elevations where abrupt chal)ge occurred 
in the slope of the downstream face. 

Cracks in dams create geometric nonlinearities, even though material properties are 
assumed to remain linear. Thus, the response problem becomes nonlinear. The normal 
mode super-positioil approach becomes difficult, and a direct numerical integration of the 
equations of motion provides a more attractive approach. For this study the numerical 
integration was performed using a fourth order Runge-Kutta method. 

In this paper a method is developed for formulating an approximate mathematical 
model of a cracked dam, and the behavior of Koyna Dam under earthquake forces is in­
vestigated. 

The dam is assumed to have a single horizontal crack extending from the upstream 
face to the midpoint of the cross-section of the monolith at the elevation of the change in 
slope of the downstream face, as shown in Fig. 1. 
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Fig. I. Finite Element Model of Dam and Crack Location . 
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