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Abstract

For the conduct of optimum design for such complicated and large structures as ship

structure by direct structural analysis such as finite element method, it is very important
problem that the process needs much computational efforts due to the repeated structural
analysis. In this study, the reanalysis technique based on the modified reduced basis method
is applied in the process to reduce the computing time required in repeated structural analysis.

Numerical examples to simple grillage and actual ship structure are performed and applicability

of reanalysis technique to structural optimization process is discussed.
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Fig. 2 Flowchart of structural analysis module
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Table 2 Optimal design results of 1x2 grillage

Optimzer t Direct Search & Feasilbe Direction Method 5 N-M Method llH—] Method
Reanalyis Full 0.5 1.0 Full 0.5 0.5
Convergence Analysis Analysis
Criteria (¢)

Initial d \ 50.0 50.0 50.0 50.0 30.0 30.0
Point d | 50.0 50.0 50.0 50.0 10.0 10.0
Weight | aom | 390 | 390 3o | 3,960 3,914
wewet 1 %90 | W0 4 S, 2
Optimal d 22.49 99.49 99,49 22.50 22.50 92.45
Point K 6.157 6.157 6.115 6.407 6.299 6.187
Constr. Value| gn | 11.44 11.44 \ 11.44 11.56 11.54 11.41
(Kpi) g 0.06 0.06 0.06 0.35 0.29 0.01

\ g3 ! 20,0 20.0 20.0 20.0 20.0 20.0

| g4 } —0.23 —0.23 —0.23 0.8 0.6 0.00
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Table 3 Optimal design results of transverse
strength member

Inital 85;3?}1751 < 88:111?1?31&
Design Design %nqusm
esign
Design | dy | 15.0mm| 10.0mm|  10.0mm
Variable | d. 15.0 10.0 10.0
dy 11.0 9.5 9.5
dy 11.0 7.5 7.5
ds 11.0 7.5 7.5
Total 0.948115 0.67058 0.67058
Weight m?%/section | m®/section | m%/section
Total C.P.U.
Time (PRIME 6350) 2,346 sec| 6,100 sec
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