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Fig. 3 Comparison of experimental and numerical vertical acceleration histories of partial nodes on the ship
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Table 1 Comparison of numerical and experimental vertical velocities at different positions
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Fig. 4 Charge explosion at the ship buttock
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Numerical simulation of dynamic response of warship structures
subjected to underwater explosion shockwaves and bubbles”

WANG Shi-ping, SUN Shi-li, ZHANG A-man, CHEN Hai-long
(School of Shipbuilding Engineering , Harbin Engineering University ,
Harbin 150001, Heilongjiang, China)

Abstract: Aimed at the difficulties of underwater explosion load and instantaneous fluid-structure in-
teraction in the numerical simulation of dynamic response of warship structures, based on the Geers-
Hunter model, a modified model for calculating the underwater explosion bubble load was proposed
by combining with the boundary element method. To overcome the shortcoming of the second-order
doubly-asymptotic approximation (DAA,) method in treating the fluid-structure interaction with low
frequency and large amplitude motion, a nonlinear double asymptotic approximation (NDAA) method
was presented by considering the nonlinear factors such as the violent low-frequency response of the
warship and its free surface effect. And a code was developed by combining the presented NDAA
method with the finite element code to numerically investigate the dynamic response of warship struc-
tures subjected to underwater explosion shockwaves and bubbles. The mean error between numerical
and experimental vertical vibration velocities at the different positions is about 16. 8%, and it displays
that the presented NDAA method is feasible.

Key words: mechanics of explosion; NDAA method; boundary element method; warship; underwater

explosion; shockwave; bubbles
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