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Abstract

One and three dimensional whipping response analyses of a naval surface combatant
subjected to an underwater explosion bubble pulse were carried out to compare the

efficiency and accuracy according to the modeling methods.

UNDEXWHIP developed by KIMM was

In 1-D analysis, program

used, which is based on . the thin—walled

Timoshenko's beam theory and on the modal analysis method using wetted vibratory modes

of the hull girder. In 3-D analysis,

three finite element models were suggested using

LS-DYNA/USA code, such as 3-D beam model considering geometric shape of wetted side

shell,

coarse and fine 3-D F.E. models. Through the comparison of results from the 1-D

and 3-D analyses, it could be confirmed that 1-D analysis result is in good agreement with

3-D analysis ones, and that fine 3-D F.E.
the shock response and whipping response
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model, shock analysis one, is also used both in
analyses for the analyst effort and time savings.

UNDerwater eXplosion(UNDEX,
2¢), Hull girder(8HAHH)
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(a) coarse F.E. model

{b) fine F. E. model

(c) 3-D beam model
Fig. 2 3-D analysis models
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Table 1 Number of nodes and elements in
three kinds of 3-D analysis models

model 3-D coarse fine
tems beam F.E. F.E.
model | model | mode!
node 810 | 11,248 | 79,407
beam 69 | 10,708 | 45,348
shell
652 | 6,544 ,280
(4 node) 544 | 58
shel 34| 467 | 3,364
element (8 node)
lumped 70| 60| 2,784
mass
DAA
boundary 686 691 4,045
segment
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Fig. 3 UNDEX attack geometry
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Fig. 4 Whipping-induced bending moment
responses

Table 2 CPU time in 3-D analysis

3-D analysis model | CPU time (hr/min/séc)
3-D beam model 00/08/16
coarse F.E.. model 01/34/41

fine F.E. model 69/27/38
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