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Abstract

Generally in order to reduce the steel weight of stiffened plate, stiffener spaces tend to be narrow and the plate gets thin, However, it

will involve more fabrication cost because it can lead to the increase of welding length and the number of structural members, In the

yard, the design which is able to reduce the total fabrication cost is needed, although it requires more steel weight, The purpose of this

study is to find optimum stiffener spaces to minimize the fabrication cost for the cargo tank of LPG Carriers, Global optimization methods

such as ES(Evolution Strategy) and GA(Genetic Algorithm) are introduced to find a global optimum solution and the sum of steel material

cost and labor cost is selected as main objective function, Convergence degree of both methods in according to the size of searching

population is examined and an efficient size is investigated, In order to verify the necessity of the optimum design based on the cost,

minimum weight design and minimum cost design are carried out,
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Fig. 1 Cargo tanks of LPG carrier
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fCOSf = fweight +fu'eld1',ng +fa,ry:,nu’mb{zr +fam,u;e7ﬁgh,t, (1)

047|M, £  Total cost ($)
Fueigne - Material cost ($)
Fwerding - Welding cost (§)
* Number of member related cost ()

f acc_number *

: Weight proportion cost ($)

fa(*(; weight

Fueignt = X Total weight 2

fuetding = B> Total weldinglength (3

Face numper =7 X Total numberof members (4

fa(i: weight = AX Total wezght (5)
047|M, « : Material cost per unit weight

B . Welding cost per unit length
~ : Labor cost per piece
A Labor cost per unit weight
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Table 1 Optimum design cases

Sk Wash bulkheadS Zgtsind,
2} ofme| B2 7Hol wat 2t B2 37|et B St 2| M. weight Min. cost design
o2, 2 oTolAs HxH| Rl &N 7142 ZASI DA} o, Factor | 9€Si9n
Case 1 Case 2 Case 3 Case 4
2 2Az=H| 7Y
a 1,050 1,050 1,260 1,050
AZH|1E 5P| 2Ish Na et al.(2010)2} Lee and Kim(2007) 3 0 385 385 46.2
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Fig. 2 Design variables
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Fig. 3 Vertical stiffener of cargo tank bulkhead
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Table 2 Calculated result by Evolution Strategy

Searched object
N N, .
Type function value g obi
ES(20+50) 1,123,925 - 10,020
ES(20+100) 1,123,888 49 4,920
ES(20+150) 1,123,888 27 4,070
ES(20+200) 1,123,888 21 4,220
Table 3 Calculated result by Genetic Algorithm
Searched object
N N, .
Type function value g obi
GA(50) 1,123,925 - 10,000
GA(100) 1,123,925 - 20,000
GA(150) 1,123,925 - 30,000
GA(200) 1,123,888 20 4,000
A =2

377+ 50, 100, 15021 Z+= 200MIcH7F X|Lte
H Efalol Mufsigich Brieh SAok g2 ZaHztel XAPY
H 7t 502! Zeet 2ok ZsKMEEDE JiH o Feke H
tll-i|:|. 3EI- _/IE (/?l[:l'

S =280t £ Mol7t M2 =24 F2aH0| Bo| EXs=
ZHoll thalME = 718 25 Bl JHA & 37| ook T
Mg B o 5 glonq, of2fE Mat ZHoIME FHAL

| ZIsKHatr 2ot 7HA| ol o 2Zsh| LiEHITE

Y12|F0

> T
x
(@)
Q
w
D
\I‘\}
_'l-g
T
|=_|
rok
[N

Z3E Table 40{| LFEF-HO*EP =

ZEH|
422 H|uE sl 2zt Hl%ﬂF ZH|82 Case 22| Cost

Table 4 Min. weight design and Min. cost design

[tem Min. weight design | Min. cost design
X1(mm) 795 930
X2(mm) 520 755
X3(mm) 695 805
X4(rmm) 550 735
X5(mm) 565 770

Fucignt 8 801,810 835,751
Fwetding 9 321,945 262,462
Foce mumier §) 4,046 3,388
Faceweignt ) 21,382 22,287
Weight (ton) 763.63 795.95
Cost ($) 1,149,182 1,123,888
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