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Fig. 6 Damage area of dam’s middle crosssection with different explosion site depth
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Damage propagation and failure mode of gravity dam

subjected to underwater explosion”

ZHANG Qi-ling"?, LI Duan-you'*, LI Bo'*
(1. Changjiang River Scientific Research Institute , Wuhan 430010, Hubei, China;
2. Research Center on Water Engineering Safety and Disaster Prevention of MWR ,
Wuhan 430010, Hubei, China)

Abstract: The finite element software, ABAQUS/Explicit, was used to numerically analyze the plas-
tic damage evolution of a typical concrete gravity dam’s monolith by considering the fluid-structure
coupling between the dam and the water as well as the tension and compression damage in the con-
crete. The water was simulated by using an acoustic element. The results show that there exist three
potential failure modes in the dam. Besides the failure near the explosion location, an oversize damage
range of the dam base may cause the dam slide or even tilt towards the downstream. The tilt towards
the downstream of the abutment, which is caused by local failure or fracture, may lead to a decrease
of the dam’s water retaining height and overtopping. And the local reinforcement increase of the dam
base and abutment is effective for avoiding a catastrophic consequence.

Key words: mechanics of explosion; failure mode; ABAQUS/Explicit; gravity dam; underwater ex-

plosion
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