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Underwater Explosion Shock Wave Propagation by Finite
Element Method

Abstract

Underwater explosion is a common phenomenon to be considered for marine and coastal
structures .Although it is not wise to design such structures based on explosion loads, but having
studied the explosion wave and its demotic effects, location and geometries of these structures
can be improved. In this study after introducing underwater explosion mechanism a summary of
the numerical methods used for propagation of explosion waves in water is introduced and
finally a preferable method is proposed for modeling the phenomenon. Based on such
considerations numerical results using multipurpose commercial codes are successfully
compared with empirical relations.
Keywords: Shock wave, Underwater explosion, Finite element
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symbol Properties of water Values
Lo Density 1000Kgm™
c Speed of sound 1484ms™
s Material constant 1.979
S, Material constant 0.0
S, Material constant 0.0
Yo Material constant 0.11
a Material constant 3.0
E, Initial Internal Energy 0
Vo Initial relative volume 1
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symbol Properties of TNT Values
Lo Density 1610kgm™
V, Detonation velocity 7437 ms™!
P, Chapman-Joucet 0.255x10° Pa
A Material constant 5.409%x10" Pa
B Material constant 9.372x10° Pa
R, Material constant 4.5
R, Material constant 1.1
@ Material constant 0.35
E, Initial Internal Energy 04x10°Jkg
v Initial relative volume 1
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