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SHIL(Static Hook Load) DAF Offshore

< 100 t 1+0.25,/100/SHL
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> 2,500 t 1.10
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FE 2o tfsf 7]=stom, 33 Holxe= 43 23 FE 14

ftlo
1t
e
ol
ol
N

I g BA0t ol Astel 4P AA ol

Lo o3 2 FHZ=Z(contact force)”} A A 2 Fol] 7FefA A, o]

4]

2 o&] #FRAHel AHFE(local penetration)o] Lol AL 7143l
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3.1.1. 4 248 74

HA a9 9 oA Be A3 o] A9 FAFY] e BH

ftlo
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H

’

171 T (sphere)?] F(nose)E 717 U & H(corn shape)® Z

H

N

A& 200mm olth. AF side HAE 78 A3 platedt A3
platee] F-=2= o] 9l stiffner, 23 plateg 143k v FHERY
frameo. 2 TAEHo] Jdom A3 plater= Zo] 1,200mm, Y H]
720mm,, +7 b5mm, frame< *°| 200mm, YH 300mm, F7
1256mm 2 FAHo vt o] T A= stiffner FZel wE
57HA Tl APAd s ol &t AFS sdlod, & ATolA=
bulb® BAA(HP)7F 779 F2d 49 plate & thEoh

Ad dd A= B A (parameter) 2 EAX ] wE

stress-strain A= ¥ 5 % 29 10 3 2}

Stiffener & Frame Plate

E [GPa] 210 210

0yia [ MPa] 390 260
€gicia Lm/m] 0.017 0.02
o [MPa] 590 460
€ [m/m] 0.2 0.28

5

3.4 Ad A3 A5 EAA (Alsos et al, 2009)
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a9 10 4 A Hd AE Stress—Strain A= (Alsos et al.,, 2009)
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method®] wlEAT AL 028 % &3

s A o] 283 A A3 mesh size(]) AL 202 plate &
stiffner®]  F71Gmm) ©H  1¥(=bmm), 38}(|=15mm), 65}

(1=30mm) 2] mesh sizeZ # &34t}

3.22. 949 2438 FE =9 A =#H

32104 Awst Ay o] AA| Ay FUI}ESH boundary

condition®] A% Addd FE 229 frame 85 = 29 11 3 2

o] all-fixed ¥ ZFefeln, F o4 ol A 250mm= s dstA A

o1 ___:rx | _k:i_ -I_-]i



Experiment result . I =8mm result

i = 15mm result | i =30mm result

wAgle]l A At FAbst o kARt FHF Aol Ao FdS

mesh sizeol| wz} thA Aol BH5S B o™ mesh size’t S

T5 A E4Y FI FASHA dErs T shARE ARkl &4
2 o

o] A2 YAA R FAdF Aow AtEn

Force-Displacement A% Hluw = 18 13 oA B A3 Zon

22 % ,«H i 1_'_] 'r::'} W



AREA Q) AEFS Bte W |=15mm¢Sl case’t A §HeF A Th
Maximum force7} WAsHE A @] gk Hlal Alo|= |=15mm?l
case’t 7Hd A sk

oljgt A wigto® MA Ko 83 mesh size 4GS 3}
A EE, ARkl A o]t FAIGmMME V& e W oF

45mm7F Bt} kA RE sfAlo] H st A Hd(global model)ol]

A

AA Aol NatEaA e SoluA Ak mea 584 ZuelA

23 .-';r'\-\.-l! -:”‘.'I:I- 1_“ j! T]



1,400

— - - 5mm L3 Max. force point
1,200
1,000

800

600

Force (kN)

400

200

0 50 100 150 200 250
Displacement (mm)

13 13. +%) 23 Force-Displacement A &= H] 1l

webA e akE T thE] 3ul(1=15mm)9 mesh 7|9 case$} H]

oL deue vl oF 15% 7F=F A HASA T g8 4TS
25 aEetds W 77 gy 691(1=30mm)<2] mesh Z7]9] caseE
g3k Aol AAsttay Fud = 9o o] A mesh Alo]=

= 2k 100mm=E A A=},

.
24 % ;ﬂ 2T
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qetA FH X HEo] wE deformed shape(Hd A, residual
stress(FHF $-9]), plastic strain(24 WdE) 59 ARES ZAy=
YelyA Ao o]y 4 A9 dataE the ©AIZ import 3f
T ek ABAQUSHA Algsts 7lee 7Ieow s, a4 o
w TR AT

1) Deformed shape, Residual stress, Plastic strain

2) Deformed shape only

olg]gh 72 wAE A 4 B SAd wet AdstA 483

o 411 2 412014+ 2] import HQbel] wE ABAQUSON A

4.1.1 Deformed shape, Residual stress, Plastic strain import
FE 314 A3 A2 deformed shape, residual stress, plastic
straino] W3t datags THE A9 Z7]4Hl(initial state)oll import

]_

rr

Ol

71He ABAQUSO A A-&3t= ‘Predefined field - initial
state’ 9} ‘Restart’ 7|55 E3f % &3}

9 AFH TR 7159 2 2ol HE ‘Predefined field - initial

25 AM=TH<



state’?] A% A 2 I inertiao] W3+ dataE import A ¥ o

u, ‘Restart’'= 34 = 29| inertia datas import 3= Aol At}
‘Predefined field - initial state'’E 2§38t HHS oS53 2o
@ ‘Model — Predefined field — Create’Ss &4 sH19 14 9] a))
@ ‘Create Predefined Field” windowE 43 ¥ Edit ol A

‘Other — initial state’s (¥ 14 9] b))
® Data importE 3}i1#} 3l instance® A% A9

‘Predefined field - initial state’ A& A] 39 instances= ©] % 3i

Ao A9 instance®t Y3 ©]5, geometry, =/J*|, displacement

£ ZHA " olo] gk o] A4 Bkt

Restart’ 7]e< 7|24 22 Importe] 7Bt 4] 54 AlH

oA load caseE WAdte] FAstAY, afAo] e F= Qe FA 4

Ae W Hsts HHOR FE ARG 7lwolth AN 2 4

TolM = stes GAERE AEse VMoer A& A8 W
@ 71Ed fAE AT ‘model S FHA
@ EALS modeloll Wal 27 159} #o] ‘Edit model attributes’

s 432" 14 9 a)
@ 23} ¥ Restart 7155 AH&S= o] 7P WA HolA wH,

‘Read data from job’ell import 3}aLA} 3= 7] 314 jobd]

: 4 & 8]



=

T—

‘Step name’2 7]

15 ¢ b))

A A ] import dFaLA} k= B4 step

a4 stepe]l ¢ F5H A1HL import stz &H

‘Restart from the end of step’ (¢ 15 9 b))

d

=
£

Fo

T

interval, interation, or cycle’oll @5+ Aol HEE 7]

Al A import 8FaLAF SFH ‘Restart from increment,

Skl

’

ol#] ¢ ‘terminate the step at this point's A= (¥ 15 ¢ b))

@ Job A ‘restart’ & Agsle] A FY(2H 15 9 ¢)

b)
a)

" "

3 Preg
Rerr  Switch Context Ctrl+Space
0L opt  Manager..

s i T

ep3-1em  Filter. . F2

T

4= Create Predefined Field

MName: | Predefined Field

Step: | Initial =

Category
> Mechanical

Types for Selected Step

Temperature
Material assignment
Saturation
“oid ratio

@) Cther

Pore pressure
Fluid cavity pressure

Cancel

1%l 14. Predefined field - initial state 7] window(ABAQUS/CAE, 2016)

b)

c)

2 Edit Model Attributes.

Narne Step-box-remesh
Model type: | Standard & Explicit

Description;

[0 Do not use parts and assemblies In Input files

ﬁ Models (8) Physical Constants
3 [[] absolute zero temperature:
H: i Switch Context Ctrl +Space [ stefan-goltzmann constant:
i Stepl-| [ universal gas constant:
o Copy Model. 1 'spedy acoustic wave formulation:

Edit Attributes...

Restart  Submodel Model Instances

b Step- Edit Keywords.. N oY veanre vyt o s et
¥l Step3 Renarme. [ Read data trom job:
il Step31 Delete. De | | "ermiosten W
stop name: [Step1
¥ Step3-t et As Root O Restat from the end of the step
A& Annct, Expand All Under @ Restart from increment, interval, iteration, or cycle:
b @ and terminate the step at this point
i3 ﬁ“!yf Collapse All Under © and completo the stop

oK Cancel

 Editlob

Name: Job-restart

Model: Stept-borremesh
Analyis product. Abaqus/Expict
Description

Submission  General Memory  Paraleization  Precison
Job Type

O Full analysis

O Recover Explct)
©Fetat

Run Mode

® Background O Quese

Subrmit Time
© Immediately
s Jmin

¢

Cx]

Cancel

1

o

19 15. Restart 7]

27

window(ABAQUS/CAE, 2016)
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4.1.1 Deformed shape import only

rlr
o
i)
rlo
O
dlo
<)
Y

71% Ao A deformed shape®S import 3}
. (ABAQUS/CAE 7]1<)
‘File — Import — Part’'s &3} 3 F (29 16 a)) import
stz sk 71E A A3 A (odb)e AH

7o Aol

E < 2

@ 71€ 1 23 Hd(odb)e €9 19 1

(o))
—\711‘

=, olw deformed shapeE import 3}3L#} 3} instances
a8 (29 16 9] b))

@ ‘Deformed Configuration’s E3l instance”’} deformed & &
E4 A4 (frame) S A€

g A1H9] instance’} A2 EEE import(T1¥ 16 9] b))

—~

a) b)

= File Model Wiewport View Result Plot  Animate

% Create Part from Output Database X
New Model Database >
Open... Ctrl+0 ODE: Job-Simplifiedbox-Step1 -rermesh.odb
Network ODB Connector > Instances in ODB
Close ODB... e -
A

Set Work Directory.. nSance ype

PART-BOX-1 Deformable
Save Ctrl+§
s PART-CARGOTYPEZ-1 Deformable

ave As...
Cormpress MDE. PART-CARGOTYPE2-1-LIN- Deformable
Save Display Options... PART-CARGOTYPE2-1-LIN- Deformable
Save Session Objects PART-CARGOTYPE2-1-LIN- Deformable -
Load Session Objects. b
shatch.. g

Export > Part name: PART
Run Script... Assernbly.. Modeling space: 30
Macro Manager .. Model...
print.. Ctrl+p Deformed Configuration
Abaqus PDE. Import deformed configuration
1 .. Hob-simplifie._esh-import odb Step | Step-fall A
2 Dif../simplified model-box-6.cae
3 D/ /201215 Sewol.cae Frame Increment 0 Step Time = 0.0 ™

4 D/ /restart-rnassi0al00.odb
Exit Ctrl+Q oK Cancel

19 16. Deformed configuration import 715 (ABAQUS/CAE, 2016)
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o] 71 deformed instanceE 7]& 3l

LS Ne)
- —

gat= Ay A A Az

Z5H importste] Ak

St Aol o= M2 S s
(pre-procesing) A7} Fdstnz2 EA X 2 load case ol U3l
A E A Aol FoloF St
42. @< FE 249 A4
A Aws GdAE st 2 AE5HA A VW] H8s &l
71 Y& HE HAAS G<e3ek box R, 35S <=3} sphere
2 A 2 Qe A (xd 7)) Zd2 AT
421, d<sld 3 E AA FE 242

AA FE 2d& 2D shell 842, 79 17 9 a) 2

mag s

2 box FHE Zo] 146m, ¥ 22m, %°] 24dm=E X
WHol= 29 18 oA H+= AF} o] transverse bulk head2}f
. 9]

o

2}7} 59 HFor R

longitudinal bulk head& “+7]
5 8.

] plate ¥ bulk head®] ¥4+ EF 15mm= %
6ule] =7]2 mesh

3714

3N HFe A3 2ol plate F7 iy
o] 213+ mesh sizeZ

sizes AT A§
we dAe A4 FE dAW AL 58S ZUA 9



a9 17 9 b)of o] fAA NI AA, e Hddo] HEHE A
area°ll ARt fine meshs 2 &3tAHAM 2 area). ol 3
fine mesh area®l WE Zo] 4m, %°] 22m% mesh size:
100mm= A&kt ol #HA P9 "ol 9 mesh sizew
1,000mme]™ fine mesh areaZ%¥ 2|F o= Z+E mesh size’t

A2} AAEZ(single bias) #8383 th olul single bias T3

16m ©]t}.

% 17, 3 A box B2 - @) iso view b) fine mesh area(highlighted area)

42.2. @39 3= FE 24

t<e3le 35 FE Rde 2D shell 842 A8 gt =27] &
HE= A E 4mel sphere FEjoln, 1% 18 3 o] HE AA|
box 2 ulF A HFFY bulk head Akelo 50cm (FAS= F
20ea #l A3ttt 3HE FE 29| mesh sizet A 955 9)3)

Auk FE 229 9] mesh size?t H L3 1,000mm= 2 &3} o).

30 1% ,,tl-] —.3- Eﬂ :



a9 18 = AA box EE UF 2 3= sphere B2 3 d(iso view)

42.3. 9<3ld A X d FE =&

A AH FE 292 3D solid 842 29 e, 19 19 ¢

2ol Zo] 300m, % 50m, E°] 20m =7]¢] box HElZ FEFYC

kv

a9 A% U 2 A% AN

_

Fet, Uy A& 4
- boundary effect®= <13l BgatA| &2 A 27t =E57] o

o case studyE Fdslo] HAs AV|Z HAASAC. AR

e

FE 29 =3 A4 FE 293 sdatA s e a84ds FY

A7171 18 HA ez AA AAZE contact st & B FA G
TS fine mesh area® A-839th sl Helol A= XA FE

i)
Hr

o] B HolZ 7]Fste] oF 154 =719l Zeo] 250m, ¥ 30m

fd

olt}. ald area® mesh sizex= 1,000mmzE AAsAct 1 ¢ o F
TF99 8437+ 5000mm=z A gstg]oew, ojd Hdul FE 2d i}

a7k 2 Hy 9 HA A7|o 94 Alo]9 size: fine mesh

31 o ;R:f R Eﬂ el



55 AR AN RS

| & (single bias) 3+
t}.

250m L I

side view

oA E el A

I\\\ AL/ ANNNNNN

b

iso view

side view

13 20. ¥

K

g o 2l gy

N Rk AT
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Weo] A (stiffness) e AA tin] wl$- A skl A A

(rigid body)Z =9 3}At}

22y 9lojoje] A9 1D beam L4 RHd sgor, 7S
715 s W A7 100mm, Z°¢] 50m= dArt g2y ol

425 94 FE 29 EA4X

=44 %

AA box Ed % 3E sphere Edo] A&¥

Stress—-Strain curvet

77 % 4 9 2% 20 F 2om, 4] box

o] 749 dnbd oz HA e ALE-5 = mild steel(S235)2] &4 A

=091, st 2d2 A

& carbon steel(A36)2] =& 2831t}

33 A5 ‘_'-]i =1



Ship(S235) Cargo(A36)
E [GP4] 210 210
Oyica |MPa] 236 250
€icta [m/m] 0.004 0.002
o [MPa] 411 550
€, [m/m] 0.15 0.2

# 4 44 3% stE 9 FE 249 48 =44

A7I E & SAAT, 0,5 TS (vield stress), €, T
WM E(yield strain), o,% =% &= (Ultimate stress), €,= =3

¥ 38 & (Ultimate strain)< e

600

— Ship(S235) o ____.
----- Cargo(A36) B

500

-3
=
=

300

Stress(MPa)

0 0.05 01 015 0.2 0.25
strain(m/m)

a9 21. ¥ FE 22 A4 2 35 48 SAX|H Stress-Strain A%

34 S B8 i)



AAAE FE mde] BHAE A-me 49 ded HE
(Mixed clay-gravel soil)& 7]+o2 H&Hor 3 A A
Ae E 5 9 2k
Seabed
(Mixed clay-gravel soil)
v [EN/m®] 23.4
s, [#Pa] 37.1
o [°] 20.3
E [MPa] 15
v 0.38

A 2 stE mdo] A4 RdS 3FelAe FE 2d FY3)
Von mises plasticity modelsS g3t o, sfAxw wde
Mohr—coulumb yield model(Abaqus user manual, 2016[])<S % &3}
Ak ol TtefAl= stFel s HAFHowr  Hdeat(shear
failure)7} dojuAl = 247} 2tAl(element deletion) H =% A

459

35 21



S A ] mal ol 2 - 5
= ] =1y =1 =
T T ](norm
al
s} A -3 °l ) R

R S Rl Ay T
F5S A sk
[
, 4.33.& 3
& = A T3 caseE
ses AT st
A

4.3.1
e A gy
o

A e
T
4.2.4
Ao A A A
Sl A% FE I d)
rd 3= F
E md

N
ki
SE,
N
fo
o
ol
We,
olI.
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rlo
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rr
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a)

Air pocket

Air pocket

Ship + Cargo

iso view W

Mud

S Ghige o riedtonu Sh‘:i:"-ﬁ'C'a'ri_;'é""' All fixed
B Lo
C) E ............................................ * All fixed

---------------------------------------------

Mud Trapped water Mud
Trapped water

Ship + Cargo

z Ship + Cargo

i
"

= W

a9 22, @e FE 29 oA sjA 7je % ¢ a) Step 1. HE=
b) Step 2. A3EA ¢) Step 3 <1 GA(FHA

s

o~

)

Step 1€ 1% 23 o a)olA] mi 23} ol MA 2 5% welo
Ak g sEe] ¥ 2 air pocketo] oF $o] Fz 2§l

A4 walske] FEol o) £ao] WS wAol ol 7

37 f ;R:F R Eﬂ ol
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Step

2 2 wo] i) all fixed 3+
o]

[".81_'4

2% 29 23 9 bellA B AR Zo] A md YE

of el=® We UAF FFolvh M AP U= ¥

=

i

i

_1_?__
2, A Aol opdd Fl=d] ¥ flol AAl % gHEo] Fo 3l
5 i

e

rlo

ol 7Ee] AN wde T
A5t @l HEE A4 £ede A8 AAstdrh 48
F83159 4% A4 % %2 air pockete] oF FH L A}

el mudol oldiA FHE plate(A A BE 7] ZEH)

pressure’} F7}= 7}siIth o] <ld) FQo £AS M A

stEY glzy Ho] gzt o] wAgth o)A AARALS
AA B sz AF Step 1.3 FdetH, HI® R Aee al
fixed ¥ “ejoltt.

A2 Step 3% AAYTHARZ 19 23 9 o)9f 2ol FEH § UYF%
of stolo] RS mAsta, g=x=d W nAE = wigiH 24
< all fixed gt} 5 Step 29 A AA R stE mdo] A&

A ahEol o8l @z Wk dEREoR 4ol WA,
W

o
=)

38 M 21



432 9AE F& 3%

(Unit : ton)
Step 1 Step 2 Step3
FE 4 35 &3 D
Ship(box) 5,000
. Cargo(sphere) 2,000
Weight Mud i 10,000 15,000
Trapped water - 10,000
Ship(box) 3,500
Buoyancy Cargo(sphere) 900
Total load 2,600 17,000 \ 32,000

%6 ©e FE 29 49 944 48 8%

4.3.3. 3|4 Cased HA
import 7]'5& A&3dto] 7 A M A}t ALK 0w A8y

Aot FARE AR} ow@ Aol

off

=ot=A #eletr] A%

i
H

8

A0 7 case studyE T3S
ST Caser F 27HA R, 719 24 oA HE A} o] A%<

A 7S L3 Case A9 GAEE =87l 3

-
1z
l-'lj
4
Oglzl',
_O|L
rir

Case B2 723 + 9l

1 O -
39 ""‘*-_E'I'.I



Case A: = 3 HX(1THANFE ALETHANMNA i H

=

Result
import.
A

Case B: THAH|¥ S&IN

18] 23, @<= FE B9 Case ¥ 78 %=

4.4, 314 Case & Z3 92 Hl

Case AT UA 433004 Awst Ay o] 7 dAl9 AHEALAS
FA38F7] $38] deformed shape, residual stress, plastic strain =

]

N

ESF import k= 7IWE A&k ol VW AEE Belst

an)

8 19 259 o] MA S plate (HA B 71E #E)9
AW Z7] A 2 HFA e (final state)®] deformed shape =
equivalent plastic strain(57} 24 WEHE) contourE W13} S
W, SAE iAo Aart vhg sl el 21O R E = &4l

AL Fed & vk

Ko
N=

A]

B

Moz A

i
J 0

o ALY



Equivalent Plastic Strain

/

l

PEEQ

SMEG, {fraction = -1.0)

(Avg: 75%)
+2.000e-01
+1.833e-01
+1.667e-01
+1.500e-01
+1,333e-01
+1.167e-01
+1,000e-01
+8.333e-02
+6.667e-02
+5.000e-02

= Initial state

‘ Analysis

e
I 1: fine mesh area

- Initial state

‘ Initial state

Import

‘Analysis

Import

.

+3.333e-02
+1.667e-02
+0.000e+00

Final state
—

e Final state

C Final state

P sep2@g@u X $

e |

Step 3 (2, +=HA)

ik

33519 21, deformed shape

g sy a5 o9
3@ 5 ek

Equivalent Plastic Strain

/

PEEQ

SMEG, (fraction = -1.0)

(dvg: 75%)
+2.000e-01
+1,833e-01
+1.667e-01
+1,500e-01
+1.333e-01
+1.167e-01
+1.000e-01
+8.333e-02
+6.667e-02
+5.000e-02
+3.333e-02
+1.667e-02
+0.000e+00

Y

Initial state

o= Step 2 ¥ Step 3 o W3l S

)

.
a4WE L Y

FE 29 Case A 23}

% equivalent plastic strain contour

#o]

T _"7: fine mesh area

| Initial state -

‘ Analysis

state
H

o

4

=
S Y |



Case A9} Case B9 a4 Ao A fine mesh areas THHo=2
equivalent plastic strain contourE Hlwstd 17 27 oA HE A
3 o] AR E HgH 3tFo] 28 Case A9t Case B B

Aol PSS AT = Ao, Case A9 A-folle 239

A4 4e] HgHo] Eabo] FARNWA Case B urTh 2 Wgo] w4

ol
O
4%
o
=
Jm
ol
®
o)
%)
(@)
wg)
=
o
-3
ox
ol
O
D)

&2 plated] faliure’} Case

Equivalent Plastic Strain
/
I

PEEQ

SMEG, (fraction = -1.0)

(Avg: 75%)
+2.000e-01

+1.833e-01
+1.667e-01
+1.500e-01
+1.333e-01
+1.167e-01
+1.000e-01
+8.333e-02
+6.667e-02
+5.000e-02
+3.333e-02
+1.667e-02
+0.000e+00

CASE A : Step 3 result of fine mesh area CASE B : Step 3 result of fine mesh area
) B A5 o) (REHOEZ 84 +8)

19 26, @<= FE 29 Case A% B vl £4

5. AA AtaL Atelel] g 71 A&

5gel e A AL ols) FE L AFL FA AL oA
2= NS FAs, 4PN AFE ASH A4 WS Hg

ok 51 B/ 5292 Al Adutrel Al Aal Al M vehd &

Aol e AH™sla, 534S FE 29 9@ Ao tis) A9sty, 54



e FE 29 34 485 5L

it

W3, A% 55 A& FE

o,

wae S|4 Azsh AA Hure] &y

o

H] 1

rot

a9 27. Ak ¥k @A (Yonhap, AP, Reuters)

Value

Length(LOA) [] 145.6
Width [#] 22
Height [] 24

Lightweight [t] 6,213

(at gllesptli?*r(;gn:&'n;cc[itc]lent) 7742

® 7. AR A AL (0TC-27695-MS, 2016)

s ot
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5.2. At vt &4

AA dute] TAIG =4S A AR B QI Gt

i
iy
pl=s
ot
rlo

HAl B el A 2 WAk 1% side shelll HE shEe
a9 BAA R A gl 2AHYUL. o714 F& shurel o
8 Asew wAH gor A-Deck AHEe] vero] Tz el
o] 97 55 & FE Nav.Deck 28L& 94 #48 A2 3

&

2 AHy, &4 129 30 oA He A} Zo] B-Deck T

C-Deck Alo]¢} C-Deck ~ D-Deck Ale] 2 FR. 55 ~ 95, oA F

44 o A Ef gk



a) LS b) CES

om 2 7 fe g s

c) . d)

1
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14 ¢

a8 29, Abar Aub F9 £AR web frame Y sketch &3+

ta) FR 61 b) FR 71 ¢) FR 8l d FR 91 (SEWOL-0416-Q-01, HSHIL 2018)
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53. AAl Atal At# 34 FE Zd

5.3.1. Atx2 XA FE =¢

H(general arrangement)S HIE O = o FF 9 QX 7], ®H7]

@ 5 74 L Al =E 2D shell 225 Hgste] md

fine mesh area
- = = om

29 30, Abaz AeF FE 2d g4

plasticity criterione W&t}
mesh sizer= 18 3lolA B Ay o] 5240 A3t &4k
o] =A &eld W] thal 100mm = #8302, fine mesh

area 29 A A A& mesh sizex= ¢F 1,600mm ©]t}.

46 A 2T} 8
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247 % Fee q8ske slol AFAh AW B Aol

Ao HAdE Haselrl s 4gelA HE&Fd A LS
©8he 3D solid 842 RS A&t S A7) 3 FH= 4

5.34. A4 FE =€

AA AL GA] AF FH]) Ao S AA I AbaL AAE F

okl SHF-(AA V1= Ad)el d=d" We ¥ 34 9 22 91A
of Azttt olo] met FE =49 A 179 35 9 o] XA

53 9| contact == 2D shell 242 Rda i v s}

»
48 i ;H E L



At o714 =g we AAel wa FAgol Arw wEe] dol

A 7] wjitoll, 4o AHge Ay e =T & rigid body =

T ’J‘L;‘illL e

SRR

} T

i

A EPA

B lal i il J !
LT T [
7 AR ae s 3
#1 #2 #3 #4 #5 #§ #7 #B #0 F0 #11#12 #13 #14 215 216 #17 #21#22 7#28
sre ™ aoex s | s | oemoe | e wor | oor | oo | ao PR TS P P |
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Abstract

A study on the analysis of
hull damage assessment 1n

shipwreck and lifting process
Hyochol, Lee
Naval Architecture and Ocean Engineering
The Graduate School

Seoul National University

The ship that operating at sea can be sunk by an unexpected
accident, resulting in various side effects such as economic loss
and marine environmental pollution. Especially, in the case of
large passenger ships, a large amount of irreversible loss of life
1s accompanied, so efforts to prevent ship sinking accidents are
more urgent.

Basically, in order to prevent accidents, it 1S necessary to
prioritize the identification of the cause of the accident. and in case

of the external damage on shipwreck can be an important evidence

to determine the cause of the accident. Therefore, evaluation of the



external damage on shipwreck is necessary to determine the cause
of the accident.

In this study, the damage assessment for shipwreck appearance
occurring during the lifting process from the sinking of the hull is
to be performed through 3D structural analysis. The techniques for
the damage assessment for shipwreck established as follows.

First, situations in which major damage applied to the hull that may
occur during the process from the sinking to the lifting are
estimated. then with this, the load applied for each major situation
is calculated and applied step by step in 3D structural analysis.
because the sinking and lifting process takes a long time, so it is
very Inefficient in terms of time and economy to perform the
analysis at once for the entire process.

After that, each structural analysis result was continuously
accumulated over time to maintain the accuracy of the analysis even
the individual classified loads were applied independently with each
analysis. The application of this continuous analysis technique was
verified through a case study comparing the final damage state of
the case to which the technique was applied and the case not
applied to the simplified box shaped 3D model.

At the last, an analysis was performed in which the
above-established technique was applied to a 3D model using an
actual sunk and lifted passenger ship as an example. At this time,
the steps were subdivided in order to perform a quasi-static

analysis of the sinking process occurring over a long period of
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time.

then it can be confirmed that the overall damage tendency is
consistent. when comparing the actual ship's external damage of the
shipwreck and the analysis results,

Based on these results, it was verified that the established
impairment evaluation analysis technique can secure time and
economic efficiency while maintaining the accuracy of the damage
tendency. Furthermore, it 1s expected to contribute to the
identification and prevention of the cause of accidents by effectively
carrying out damage assessment of possible shipwreck and lifting

ships.

Keywords : Shipwreck, Lifting, FEM(Finite Element Method),

Result continuity, Damage assessment

Student number : 2019-21145
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