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Abstract

A structural design system is developed for the optimum design of double hull tankers
based on the multi-objective function method. As a multi-objective function method,
Pareto optimal based random search method is adopted to find the minimum structural
weight and fabrication cost. The fabrication cost model is developed by considering the
welding technique, welding poses and assembly stages to manage the fabrication man-—
hour and process.

In this study, a new structural design is investigated due to the rapidly increased material
cost. Several optimum structural designs on the basis of high material cost are carried out
based on the Pareto optimal set obtained by the random search method. The design
resuits are compared with existing ship, which is designed under low material cost.

¥ Keywords: Multi-objective function method(CHE & & 47| 8), Random search method (22| &
M) Fabrication cost model (HEZHI2E), Pareto optimal set(Pareto £ &)
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Mw = Weld Length x Unit Weld M—H
My, Mw.: 2 2 8 M-H
Un, UL: EY XHHH & M-H & 2lAH|
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X248l (Material Cost)
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- Mild steel : 710 $/Ton
- HT32: 740 $/Ton
- HT36 : 764 $/Ton
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Table 1 Standard Man—Hour table(Fillet elding)
Unit : M=H/m
Case. Stage Pose | Joint Weld
Throat Tk 4.5 5.0 5.5
CO, | Assem F 024 [ 019 | 023 [ 027
V- 0.27 0.38 0.46 0.54
Erect F 0.51 0.24 0.29 0.34
) v 0.62 048 | 0.57 0.67
Man | Assem |. F 0.24 0.63 0.71 0.76
ual v@U) | 027 1.13 1.19 1.35
V(D) | 0.27 0.38 0.50 0.59
0 057 | 086 | 096 | 1.14
Erect . F 0.51 0.79 0.89 0.95
vV(U) | 0.62 1.42 1.49 1.70
V(D) | 062 | 048 | 063 | 0.74
(6] 0.95 1.08 1.21 143
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10-14 | S80x(1,5+130x23 —d 95-12 [660xI15+1s0x2§ 135 200
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3135 [ 380x11.5+60x19 ] 24-25 |460x11.5+110x2] — 200
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Inner Bottom Longi. : 620x11,5+200x25 Bottom & Deck “AH32" Middle “Mild™
Fig. 1 Existing ship (DnV base)
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Fig. 2 Present design (DnV base)
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Fig. 3 Pareto optimal set (Uy=$710/Ton)

Fig. 4 Pareto optimal set (Uy=$450/Ton)

S

218 Fig. 4 Off SAHQl XY ($450/Ton)E
FOZ DnV A2 #AN TGE Pareto FEE
20 =10 UCH Fig. 32t Fig. 42 BuUE &4
S0, XYL ASE et HASTEE F

= 2 Y web 24HE2 BIE0| gL, H

800mm 2X

N iy

ol
B 2 mo

A 800mm 2%
Bm Z2XHO0A 5m

Mol +F0| WRES ¢

o
i
2
i
k)

0

o
I

N
1+
S
163

e
[wl
I
1A

]
1
N
1S
o

fix -
&
Yl

Moz

B
Jd Ir
iz -
Y 2 0> b Huomw oo

O
Ao
0
T ¥
w KB P
(==

Hnﬂ]"ll )
o pu

i
10

m -
0 o

& o

|

Ja

0z o
Z=

o

10

o
=
[0]
—_

0o o2
28

o
oM ;

[

00 e m

T T gy
> 04 2

0
oz
m
40

oo

[
2
<
4

on

0 rY
™
(e
I
0
0z
o
0F0
Ql

Qﬂ
W
>
=

w o 1%
o o
x
i

v 30 3R

=}
[m]
tio
=)
my
flo

22

B 0
oo

x

M 2 oX R fr wr ob
B oJd

o
me <t o o

ne W
a4l

Journal of SNAK, Vol. 42, No. 3, June 2005




Pareto ZHE J|gt LiSHE s DU 2%t 0152

1) Pareto HHEF Jg REQSM I =
WD NS HH RS B2 4 UCH

2) IS=e2 Dol 98 29 S =R
& IOl s HAZT T HANZH S
S 4013122 AN HXEHE 501 2AsH
NE HAAXH SHE St 20l HIRRBIC

3) BXMHIL S4B F5B 22
web ©f 21210 BT} (RIXHEIDF A5l 01R)
S0 S0NE 222 £XH8 Hotb HAAXH &
HE & & Al

4) BF FAAXY HNEB A BRI H
XFQl FOt0) M2 PEENS wsi0) hE o7
g a3 0FOICH

Z Jl

2 oTE HSSTYNM NS 01F 42 8
MO AN DX AN ANAE Y BHO us
2 #a S

znes
o Li%, 2005, “ Pareto ZIE lbt [I=xE

=J1 JHE0) 28 A"
&, HM42A, H23, pp. 184-191.
o Lis=s, HIH, 2004, 015 M2 REXAMO 51X
TEEH AIAE ONE, AEESY AR2A.
o SE, 1990, “HEAH SAHUMA SHZH|
6}P AH/\I—I|otI-{ /\-ij:” X4E tél'%t"’ [_H
SXl, M27H, M35, pp. 131-137.

(LU

A=
Ea

SXHEE =28 H423A M35 2005 6 &

ZEPEL 289
o AINE, 2000, ISHE S XS I|HES 0|28
=AES 2H 42, M50 BAE =2
o Nak®E FESF, SOHE, 2002, © CISXE4 2

HoA
i
ER

591-598.

o YT, Fx, 1988, “LiISZ & 2=30™
O 28t HAREARSO HAARAH”, (fEHE
3K, M253, H1E, pp. 11-20.

o IFEF, UE=, 1092, “ SHTEoS ¥ &3
£ I8t Lotst et o

pp. 202-213.

o ZES, LEZ, 2000, " OIEHASEMY| XX
FEEH ANAE JHe” et Z4sE =28,
H 373, H13, pp.118-126.

e Na, S.S. and Karr, D.G., 2002, “Product-
oriented Optimum  Structural Design  of

Double—Hull Qil Tankers,” Journal of Ship
Production, Vol. 18, No. 4, pp. 237-248.

e Pareto, V., 1896, Cours dEConomie Politique,
F. Rouge, Lausanne.

<us



