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Abstract

Recently, the vibration reduction at a local structure such as compass deck has been
continuously requested by ship owner and shipbuilder. Because crews are afflicted with
vibration, severe vibration problems even bring about a damage of structure. This study
conducted to get an optimized stiffener size of compass deck to reduce the vibration
level and decrease the weight of structure in ship. NASTRAN external call type
optimization software (OptShip) which makes use of NASTRAN as a solver is used as an
optimization tool. The results indicate that the optimum design is promising for real
applications.
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Table 1 Principal dimensions

Length overall 208 m
Length between

perSendicuIars 196 m
Breadth moulded 29.8 m
Depth moulded 16.4 m
Draft design 10.2m

Table 2 Main data of modeling

Property data Material data
Plate 8.0 mm Elastic 206
thickness ' modulus | GN/m?
Web & girder | 250X90X | Poisson 03
size 10/15 A ratio )
Frame / longi. 800.0 mm | Density 78503
space kg/m

Table 3 Specification of main excitation sources

Excitation MCR Excitation

source (RPM) | Order | Frequency

Vi . 3rd 4.85 Hz

ain engine
(6RTA72gU) 4th | 6.47He
97 6th | 9.70 Hz

Propeller 1st 8.08 Hz

(Blade No: 5) 2nd | 16.17 Hz
2ZE 20 ZTEo), HEAR Fig. 5 2 &
HEFOZ AH| U= BEF2 25 HEAAX,
£ &8 HHEO| AR RXolE F22 03 D21
FHA ZE Stoll ZHE AOIOI A= 2002 JIE
2 o=XIKZ2 o0 J21 A0 SXiE
d0IH OIAES B&2 HIHA ZE 0lXese ¥
g0l 2=, i X0 Yoo HAE Y
5l AHHUCE 4XBI0 SHE NAHSIACH

Table 32 2 HIAMA HEE Hee F J|
S| AZES LIEHHCE.

S LEAHNAM= LdetAHocz ARMsI)
ZO A pm KAS ZZEE 2 X LIRSS
(2™ order propeller blade frequency)E =&
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Table 4 Comparison of design variables
according to weighting factor @ , #

Objective

Function Design Variables

[ ] w1 we w3 G1 G2 63 G4 G5 G

G7

Qriginat 250.00 | 250.00 { 250.00 § 250.00 | 250.00 | 250.00 | 250.00 | 250.00 | 250.00 | 250.00

0.1 0.8 256.72 | 203.49 | 201.62 [ 219.15 | 330.01 | 446.05 | 232.24 | 201.75 | 310.57 | 22

7.01

0.2 0.8 256.63 | 203.61 | 201.72 | 219.10 | 330.18 | 446,07 [ 232.31 | 201.76 | 310.60 | 22

7.07

0.3 0.7 [ 256.63 | 203.61 | 201.72 | 219.10 | 330.18 | 446.07 | 232.31 [ 201.76 | 310.60 | 22

7.07

0.4 0.6 | 256.74 [ 203.57 | 201.67 | 219.19 | 330.09 | 445.96 | 232.24 | 201.85 | 310.56 [ 22

7.08

0.5 0.5 256.74 | 203.57 | 201.67 | 219.19 | 330.09 | 445.96 | 232.24 | 201.85 [ 310.56 | 22

7.08

0.6 0.4 256.74 | 203.57 | 201.67 | 219.19 | 330.09 | 44596 | 232.24 1 201.85 [ 310.56 | 22

7.09

07 0.3 256.72 | 203.49 | 201.62 | 219.15 | 330.01 | 446.05 | 232.24 [ 201.75 [ 310.67 | 22

7.01

0.8 0.2 256.72 | 203.49 [ 201.62 | 219.15 { 330.01 | 446,05 | 232.24 [ 201.75 [ 310.57 | 22

7.01

0.9 01 258.72 | 203.49 | 201.62 | 219.15 | 330.01 ] 446.05 | 232.24 | 201.75 | 31057 | 22

7.01

1 0 254.27 | 202.48 | 201.58 | 215.50 | 327.84 | 449.90 | 230.00 | 201.38 | 310.22 | 22

2,69

Table 5 Comparison of optimization results
according to weighting factor @, £
Weighting Natural Response | Total
factors frequency at MCR weight
a 8 (Hz) (mm/s) (KN)
0.1 0.9 18.882 29.13 131.320
0.2 | 0.8 18.874 29.12 131.996
03 | 0.7 18.874 29.12 132.006
04 | 0.6 18.872 29.11 132.006
05 | 05 18.872 29.11 132.0086
06 | 04 18.872 - 29.11 132.006
07 | 03 18.872 29.13 131.996
08 | 0.2 18.872 29.13 131.996
0.9 | 0.1 18.872 29.13 131.996
1.0 | 0.0 18.887 29.65 131.937
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16.775
Hz
44.61
mm/s
131.47
kN
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