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Optimum Design of Local Structure in Ship Based on Global Search Method
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ABSTRACT

Recently, the importance of vibration reduction at the local structure such as tank, deck which attached machinery
and compass deck, has continuously increased by owner and shipbuilder. Because crews are afflicted with them and
severe vibration problems affect on the crack of structure. This study conducted optimum design to get a stiffener size
of local structure to reducing the vibration level and decreasing the weight of structure in ship. Random tabu search
method (R-Tabu) has fast converging time and can search variables size domains for nonlinear problems. This paper
used Nastran external call type independence optimization method which makes using a solver module from Nastran.
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Fig. 1 Flow chart of optimization algorithm
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Table 1 The Main Excitation Frequency
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Fig. 3 Model and Design Variable of Compass Deck
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Table 2 The Comparison of Resuits according to

waiting factor (a & £)
a=1.0 a=0.48 a=0.1
8=0.0 | g=052 | 8=09
Natural 18.950 18.927 18.932
Frequency
Response
Pt e 14.49 14.81 14.74
Weight 13.482 13.492 13.493
(Ton)

Table 3 The Comparison of Results between
original and optimal design variables (a=1.0, §=0.0)

Design Original Optimum Variation

Variable (WL) (WL) (%)
Web 1 250 259.49 3.80
Web 2 250 204.85 -18.06
Web 3 250 205.40 -17.84
Gir.1 250 219.29 -12.28
Gir. 2 250 333.70 33.48
Gir.3 250 448.13 79.25
Gir4 250 231.07 -1.57
Gir.5 250 " 204.15 -18.34
Gir. 6 250 315.57 26.23
Gir. 7 250 223.10 -10.76

Table 4 The Comparison of Results (a=1.0, 8=0.0)

Original | Optimum Va;;aet)lon
Objective | 1.02785 | 1.00502
unction
Natural
Frequency (Hz) | 1678 18.95 12.93
Response
at MCR(mm/s) 20.17 14.49 -28.26
Weight (Ton) 13.415 13.482 0.5
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