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Abstract

A damage analysis simulator, which is applicable for evaluating the residual strength of
damaged ship, was developed in this paper. For this process, COM (Continuum Damage
Mechanics) approach has been implemented to the simulator by virtue of the numerical
technique for evaluation of crack initiation and/or enlargement. A damage calculation
program has been linked with a commercial finite element analysis code (NASTRAN) and a
Ultimate strength evaluation program (LSAP) in order to assess residual strength of damaged
ship. As a results of series calculation for the frigate model, giving the guantitative
structural damage to the ultimate strength evaluation, a residual strength with damage is
predicted to be at least 70 percentage lower than the case of intact condition. It was found
that the proposed technique can be used as a design support tool in the field of simulation
based ship design.
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. Post Processing
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Fig. 1 A schematic process of DAMS

el i Nestran M2 B fices

Young's modukrs %m Damags constants E‘m
Poisson’s ratio 526& 5.@5&
YVariabhe K fis5ad Damagn vakie 0040

Ref. Volue il Node JH 2 %l

¥ Separate Node

ﬂ&j

\J

EAEE Ao | Rl W22l S5
HOoz LR Ol Fob| 2ol &4
oD E01 NASTRAN oH&=2 4~3U5H0]

ez LOHE0l= oio1=ele Al Al
a2 MEGIACH oiLlial X8 =0 et

@@
=0 0]

P

MEd=It &aaE 2 20| 182 24
0, Olet oI &aHdE It BH-BHEE
ZE I Aol NASTRANZS 0|88 REiNS
AlgsC CF8, 2™E HEH=2 NASTRANS
Soll AU SH-BHEE OIH0| &LHADE
SAI0) OIBZI0] g X2 &4ETE Hdtot
A =L

Ol ™S AIBXICl Brehoj
£BE|OIXIC], Ol B
=SS S, WHED 49 )= A Oy

2201 =L MZ2 && D= 0 ol TAHO]
o g2 UEHIH, SHE &&(HE LS o



ZUSt= OIMZE =22 ZS)0Ml 2d ezl
28 22 QA0AM &4 DL 1 o S5
o2 SO F, 0 0l TY § R4is
RAMAH & FAXA X5 WAl9 2DRIZES 0
A &0 Fig. 3~62 4d%o M=8 &0
12.3mF 329 SABS DAMSE 025101 48!
"HOIU E 2 LI .Jré J.EJB—S- zgaoum 5

901, OI—_‘T=‘— —i‘—éi*tHﬁH"%‘g 1Q01|A-I 3§.IJ)}XI Al
A

E§
0
>
©
xd
[
e o
B
HT
M
H
2
r
=
ol
kJ

——
PrrEr)

Fig. 3 Selected stiffened panel with a hole
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Fig. 6 Damage analysis result for third load
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