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Abstract

In this study, an optimization method to design the hull structure of the surface
effect ships with twin hulls is proposed for the purpose of minimization of weight based
on the regulations of DnV class, and computer programs following the method are
developed. The method uses simple formulas as to bending and buckling strength of
beams and plates to design local structures, and considers the effect of interaction
between longitudinal girders and transverse web frames by grillage analysis and
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calculates torsional strength of the cross structure by the simplified method. Global
optimization of the midship section is attained by integration of optimized substructures.
According to optimized results by applying the method to the designed ship, reduction
of 20 percent of hull weight can be shown, and optimum transverse frame space can be

obtained..
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Table 1 Comparison of optimized results
with initial design (unit mm)

Loc{Dsn|{Thk|Size {Spc|Size |Size
Stgl Pl|Lon [Lon|Web Grd

Out|Int| 8 |65x65{285|210x6
sd x6 +100x8

Shl|Opt| 5 [40x40(235(439x4
x4 +181x7

Wet{Int| 6 |65x65(300{210x6
xB +100x8

Dk |Opt| 6 [40x40(235(233x4
x4 +58x5

Dry|Int| 4 150x50!300(210x6 |210x6
) +100x8 | +100x8

Dk {Opt| 4 {40x40/300!120x4 |165x4
x4 +34x5 | +34x4

Up {Int]| 6 |50x50{300]210x6 |210x6
x6 +100x8 | +100x8

Dk {Opt| 5 [40x40{2401120x4 {120x4
x6 +34x5 | +34x5

Tr |Int{ 6 |50x50|300
x6

BhdiOpt| 4 |40x40|235
x6

( Loc = Location, Dsn = Design, Stg =
Stage, Thk = Thickness, Pl = Plate, Spc =
Space, Lon = Longitudinals, Web =
Transeverse Web Frame, Grd = Girder, Shl =
Shell, sd = side, Dk = Deck, Tr = Transverse,
Bhd = Bulkhead, Int = Initial, Opt = Optimum )
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Table 2 Summarized results

Initial | Optimum | Reduction

Secti

o 13510 | 2860 19%
area, cm
Volume/unit

U1 4360 | 3480 20%

length, cm
Web t

B IAME | 900 | 1000
space, mm
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