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BEHAVIOUR OF CYLINDRICAL ARCH DAMS WITH VARYING 
GEOMETRICAL PARAMETERS 

A. R. CHANDRASEKARAN* AND R. K. GUPTA** 

INTRODUCTION 

Arch dams are increasingly being constructed as better techniques are now available 
for their analysis and design. Arch dams are built in seismic zones as well as in valleys 
having not very good abutments. 

For the purpose of analysis, the dam has been treated as an assemblage of fiat finite 
elements"'. The stresses obtained would be somewhat approximate as compared to the 
use of more refined finite elements"' but the analysis would be adequate for a relative 
comparison of the influence of various parameters. 

In moderate seismic zone, it is conventional to check the design for a horizotal seismic 
acceleration of the order of O. 109. Stresses due to these equivalent lateral load have 
been obtained and compared with static stresses. It is seen that these dynamic stresses are 
small compared to that of static stresses. 

Though V shaped valley is ideal for arch dams, they can be constructed in other 
shapes including the extreme case of U ~haped valleys. Stresses have been obtained for 
different ratios of crest length to base WIdth. 

The radius of the cylindrical arch influences the stresses. This has been varied. The 
thickness of the dam were varied both in the vertical as well as the horizontal direction. 

DESCRIPTION OF DATA 

The geometric details of a typical singly curved cylindrical arch dam was as follows : 
height 99 ft., thickne,s 10ft., radius. ISO feet, central angle 106°, crest length 264 ftoo and 
base width 114 feet. These dImenSIOns nearly correspond to that of an actual profile of 
a dam'u. The geometrical parameters have been varied in the range of the above values 
as given below. 

Variation of Base Width to Crest Length Ratio 

Three different ratios have been considered keeping the other parameters constant. 
The details of different parmeters are given below. 

(i) Type of dam -Singly curved. constant thickness. cylindrical arch. 
(ii) Height -99 ft. 
(iii) Thickness -10 ft. 
(iv) Radius -ISO ft. 
(v) Central Angle _106° 

(vi) Crest length -264 ft. 
(vii) Base width to crest length 

ratio -(a) 0.432 
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(b) 0.379 
(c) 0.333 
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