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Influence of downstream turning point on
seismic performance of gravity dam
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Abstract; The influence of the downstream turning point on the seismic performance of a gravity dam was studied
through earthquake projects and finite element calculation. The results show that a position of the downstream
turning point that was too low had adverse effects on the seismic performance of the gravity dam. The stress of the
neck of the dam increased with the descending position of the downstream turning point and the ascending height of
the dam. To ensure good seismic performance of the dam, the position of the downstream turning point should not
be too low in project design; it should not be lower than 20% of the height of the dam for a 100 m-high gravity dam
in areas with an earthquake intensity of eight or an even higher degree. Linear elastic and nonlinear dynamic finite
element analysis were conducted for a practical project in a hydropower station in Yunnan Province. The calculation
results show that, under the design earthquake effects, obvious stress concentration and cracks appeared in the
neck of the dam. When the earthquake overload coefficient was 1. 17, the upstream cracks joined the downstream
cracks in the neck of the dam, indicating that the seismic performance of the dam was very poor. The downstream

turning point should be reasonably improved in project design.
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