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Abstracts

The Numerical Evaluation of the Effects of Underwater
Explosion in Concrete Dams Using a Network-Less Method

R. Sobhkhiz Foumani®, A. R. Mardookhpour?, H. Khanjani®
Abstract

The issue of explosions is one of the new issues that cause various happenings or intentional
events and the behavior of structural members under the load of explosion has been the subject
of many research projects in recent years. Since it is neither possible nor reasonable to perform
exploratory experiments on a real dam and considering that today a reliable solution by
computer simulations is feasible and also the development of finite element method, these
problems are solved using models. Hence underwater explosion and its effect on the arched
concrete dam are modeled using such a method, with reliable results. This study considers an
arched dam with a height of 141.73 meters, a width of 184 meters, a central angle of 133
degrees and a thickness of about 3.66 meters in the crown, experiencing an explosion wave.
After performing the accuracy and reliability of the explosion by SPH method, the weight of
TNT is analyzed for 500 and 1000 kg in the tank and outside the tank. The effect of explosive
amount on the horizontal displacement of the dam crown is significant and with increasing the
weight of TNT from 100 to 500 and 1000 kilograms, 20% and 100% increase in the
displacement are observed, respectively. The results also show that with increasing the amount
of explosive, the amount of energy consumed by the fluid also increases. The explosion inside
the tank causes absolute pressure and more displacement, due to wave creation in the fluid and
wave propagation in the direction of the hydrostatic pressure.

Key Words: Numerical Simulation, Explosion, SPH Concrete Dam, Abaqus
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