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Abstract: To enhance the blast resistance of concrete gravity dams and ensure their safe operation, a
risk assessment model for explosion-induced damage of concrete gravity dams based on long-short
term memory (LSTM) was proposed, considering the uncertainties of explosion loads and dam materi-
al parameters using risk assessment theory. The crack penetration depth was selected as the evaluation
indicator to quantitatively calculate the risk failure probability of concrete gravity dams under different
explosion scenarios. The safety protection distance was determined based on the risk probability of mi-
nor damage of the dam. The influence of shallow-water and deep-water explosions on the explosion-in-

duced damage risk of concrete gravity dams was investigated, and a sensitivity analysis was conducted
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to identify key variables. The results showed that the explosion-induced damage risk of concrete gravi-

ty dams was closely related to the uncertainties of explosion loads and dam material parameters. When

the TNT equivalent was constant, the explosion-induced damage risk of concrete gravity dams de-

creased with increasing detonation distance. As the detonation depth increased, the probability of se-

vere damage at the dam crest decreased, while that at the dam foundation increased. The TNT equiva-

lent was identified as a key variable affecting the probability of explosion-induced damage risk of con-

crete gravity dams. This study provides a basis for the risk assessment of underwater explosions of

concrete gravity dams and the development of blast resistance measures during special periods.

Keywords: concrete gravity dam; underwater explosion; risk assessment; long short-term memory net-

work; safety protection distance
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Fig.2 Risk assessment process for explosion-induced

damage of concrete gravity dams based on LSTM
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Fig.3 Fully coupled finite element model of concrete gravity

dam
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Fig.4 Risk probabilities of concrete dam crest under

different explosion scenarios
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Table 5 Calculation results of sensitivity analysis
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