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Abstract

For risk or reliability assessment of ship structures against particular hazardous
situations such as total loss or sinking due to hull girder collapse, the short—-term based
response analysis rather than the long—term response analysis is required to determine
wave—induced bending moments when the ship encounters a storm of specific duration
and with a specified small encounter probability. In the present study, the effects of
operational condition and sea states on wave-induced bending moments of large
merchant vessels are investigated. A series of the short-term response analyses for a
hypothetical VLCC and a Capesize bulk carrier (CSBC) are carried out with varying
operational condition and sea states which include ship speed, significant wave height
and wave persistence time, using the linear-strip theory based program
ABS/SHIPMOTION and the MIT sea—keeping tables. The computed results are also
compared with the IACS design formula predictions. The results and insights developed
from the present study are summarized.

#Keywords : Risk assessment of ships (8&tel {84 HI}), Long-term response(&JISE),
Short-term response (B2 ), Wave—induced bending moment (I 2 2 &8 2 M E), operational

condition (28 X21), Sea states (3l &t &HEH)
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g JIECR FHIIHNEL 8™ S22 Bt Hgtol oF 10% ASHAHROD MAIGLD Ol=
Aol JIE EQE otE 422 tEgE 2 Cat 2L AR 0I5 ASHOE
EO0|CHSoares 1996). Jl2iLi, WEsIE2 & ez AZSLL £E, 0 =20kKE
0E ez ussite 28xH ¢ Derbyshire 2 HASCR L2ANAZE2HEES
Saabt=E UHRL ¥2 2 HeE IR Hater = 1 ZUE HIWEHACH USAS-L &2
ASH SEAH Y CHYS HIEHE2 Es) OOz HAS g0l IACS JIELE AHLHs
0 ALH 220 SAME 1.32 i, M= 1.25 81 3
Eol 2 80 = & MINFHSHI PIH A LURes A2 2A436t2 JACL 21 0I/E IACS
Bt ASANE HIIR &F Heo oS B A2 EYs 28 2 HAXZHE BEstd UK
JF 2ROt A2 249 A0l & RUCH %Il 201212 SHstt
Ol 2HIC 72 dollAde oM ABto 8 1975 A Prof. Lewis = US Naval Academy
StX2 & GHANAEN BHOIAM SHES HES 24 OHOIA E &l Sea~keeping Workshop MiA 010|
St= A0l ERSHH FAHZACH d=g3lAs SEACHO MY E At MSZEEREY =
North Atlantic &I Wave Climate (&J|Sgoll) Ze0l Choh 2RE ASHLE 1D F Llewis &
£ 2ol AEStD UCH 2L, sYst & Zubaly (1981)2] =20lAl= HZ2 North
fo Ao otdy U dld BHIIE A= Atlantic £ &'dliSl= Sealand container ship Ol
SHISgilide Hg0l QTP MO & &4 825h= ZERUEI HZE3Q QIUEN
Cetd &2 AR0AME " 248 UAS ot 20%0|4 AN Uee A2 20i=10 UCh.
£ ol0 Crge 28 L DA sHoke & Jdiy, &38ae olE &)|Sgaia=s
JI8g &8 Sot d20 HESle WEst NEZ NLHAUE JACS AE H&Sotn UCH
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G2l QI2%, £XI& 2 MEFOZ HR)} S2&et ZAls HR A0 oal Hull
OIFHR2MH O HALIH0 Chol 226t 1 girder 2| 1 ¥ HHMS LE2F ol duto
&5t SHCE HES USOLD UACH 22 12HESC 8§ F 9
Loukakis & Chryssostomidis (1975)2t JHg &80l @l Hull girder & S12 2ot &2
St MIT sea—keeping tables 2 ©IISES diE SHBCD JIEst2 UCHPaik & Faulkner
o2 510 NMEZEPUHEE Wiss)) fAdl & 2003). X2 &80 otAM N I 2Dt HHH
Z0otH AU XD UCH 2 g o Al o2 A A0l =0 U= A, =0
& USAS-L Z=z)3g MIT sea-keeping SITE € HEMEEIE2Hd S2 83 25 ¢ 0
table 2 gt ACH. &0 ZXH AIBot= &0 BeH, dH &
DMI Report {1995)0l M= m.v. Derbyshire & SOl & 23 2RHAO0l MIIZLD ACH
E 20l CHaHl 1989 & ZAIEQl ZAOA 23 Ols 2HME RYDI| Adide dHRX9
Ct. 26m & mtDO0l &S 1/50 LLHAE0 A =2/ 22 ¥ NZTISEE0 e oo &
EXE JERQUEDL IACS JI=E2Z HAHsH gt M AEX0l) et 28 2 THiFdZTAH SH0A
SLF % 20%3N LIEH = AHO2 ZHAMOH £ 20 &Edh= ot S48 Y5 =246l
&t Ol Report QA= OFF 2 ZZ0f CHet & XY = 20| 23&CH
o 2 BFRESs LML = HdA0ME ZUHE |SEH(VLCC) ¥ e
Paik & Faulkner (2003) =20 A 23 1955 MESIEM(CSBC)E HASEZ CHAst 28R H
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Table 1 Variables fbr wave data & the
operation Condition — full load condition

Ship speed {(knots) 2,5,95,105, 14,145

Wave height (m) 3.2,7.8,122,14,18

Heading angle (deg.) | 0

Wave length (m) 265, 282, 320

Storm duration (hour) | 3, 36

6.45, 10.07, 12.59,

W. i .
ave period (sec.) 135, 15.3

£ YAIS Derbyshire 2 & X2HE
Hast 2AZ Q60 22 ZAlIY
L GHMNAMENE 024510 ZTE 2
knot,It12&= 14 m, Storm duration 2 36 AlZt,
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Table 2 Principal particulars of the object
VLCC

L. B. P. (m) 320
Breadth (m) 58
Depth (m) 31

Draft (m) 22.2

Cb 0.734
Displacement (ton) 320,900

Table 3 Principal particulars of the object
CSBC

L.B.P.(m) 265
Breadth (m) 43.5
Depth (m) 24
Draft (m) 17.59
Cb 0.8253
Displacement (ton) 171,661

Table 4 Principal particulars of the m.v.

Derbyshire
L. B. P. (m) 281.94
Breadth (m) 44,196
Depth (m) 24.994
Oraft {(m) 17.035
Cb 0.84
Displacement (ton) 173.218

5. HlaZ2m & NFE

2 =20AM= MIT sea—keeping table
(Loukakis & Chryssostomidis 1975)2 HI&2
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