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Abstract

Two typical impact loadings, shock wave and gas bubble pulse, due to
UNDEX(UNDerwater EXplosion), should be considered together for the closest response
analysis of structure subjected to UNDEX to a reality. Since these two impact loadings have
different response time bands, however, their response characteristics of structure are
different from each other. It is impossible to consider these effectively under the current
computational environment and the mathematical model has not yet been developed.
Whereas Hicks model approximates the fluid-structure interaction due to gas bubble pulse
as virtual mass effect, treating the flow by the response of gas bubble after shock wave as
incompressible ideal fluid contrary to the compressible flow due to shock wave,
Geers—Hunter model could make the closest response analysis of structure under UNDEX to
a real one as a mathematical model considering the fluid—structure interaction due to shock
wave and gas bubble pulse together using acoustic wave theory and DAA(Doubly
Asymptotic Approximation). In this study, the application and effectiveness of integrated
dynamic response analysis of submerged structure was examined with the analysis of the
shock wave and gas bubble pulse together.
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{(a) whole F.E. model

(b) inside stiffener F.E. model
Fig. 2 Finite element configuration of half
symmetric cylinder structure
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Fig. 3 Responses of gas bubbles during
the 1st period
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Shock Analysis
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Fig. 7 Stress distribution configurations at
the bottom of cylinder(t = 1.0 msec)
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