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A study on the estimation of an equivalent system of a local vibration system
of a huge structure and the Optimum Structural Modification Method

Moon-Joo Hwang, Sok-Chu Park

Abstract

It is very difficult to o cxecute  the vibration analvsis of a huge
structureavhich takes up much time and expense. In this paper we intend
to make the cquivalent system of a local vibration svstem of @ huge
structure  with a view to improving the dvnamic characteristics  and
reducing time and expense.

First of all, upper deck structure model is maded. And we perform the
vibration analvsis by the Substructure Synthesis Method and execute the
exciting  test for the  upper deck  structure model, and  observe the
coincidences of 1wo results to confirm the reliability of the analvzing tools
used,

To make the cquivalent svstem,  we  give boundary condition  to
cub -structure  that  want to he modified and  execute the Sensiavity
Analvsis Aethod and the Optimum Structural Modification Method. And

we exceute the struetural moditication of the equivalent system
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Fig. 7 The natural modes of the initial equivalent system model
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Table 2 Comparison of stiffness before and after modification

BERIREAS A

WL 52085

stiff. before modification after modification

ode n ke | kox | ky Koy k, Koo | ke | ko ky | koy k.
1, 57 | 040 808 11.54 369.98] 9194 131.09] 0.40 8.08 16.96 370.04] 91.94
2.58 | 076 16.15 23.07] 369.98] 165.75 122,201 0.76| 16.15] 24.22] 370.22] 271.09
3,59 | 080 16.18 22.90] 732.10] 183.34 258.47| 0.80] 16.18] 43.20] 732.10| 485.87
4. 60 | 0.7616.20] 22.72 362.11 163,04 121.68 0.76| 16.20] 53.07] 364.34| 564.09
5, 61 0.801 16.18) 22.90] 732.10] 183.34] 258.47] 0. 16.18 44.67) 734.05] 46813
6. 62 | 0.76 16.15 2307 369.98 16575 122.20]_0.76] 0.76] 25.33] 372.68] 249,67
7,63 | 040 808 1154 36998 91.94) 131.09] 040 808 16.71) 370.34] 92.12
L7 | 813 040 11.19 90.92] 354.24] 123.84] 8.13 0.0 16.61] 90.99] 354.24
8 14 11613 0.76 23.77] 170.70] 383.76] 124.20] 16.13 0.76/ 26.28 270.42| 387.88
15, 21 | 16,00 0.82] 25.06] 191.34] 826,56 309.21) 16.00 0.82] 39.01] 550.99] 826,59
22, 28 | 1613 0.76) 23.72 170.70] 38376 124.20] 16.13 0.76] 76.52] 766.65] 334 12
29, 35 |16.26] 0.80] 22.37] 181.84] 708.48 24768 16.26] 0.80] 49.36) 747.89] 708 48
36, 42 | 16.13 0.76) 23.72] 170.70| 38376 124.20/ 16.13) 0.76] 75.96] 762.02] 384 19
43,49 | 16.000 0.82 25.06] 191.34] 8% 56 309.21] 16.00] 0.82] 38,61 544.21] 826,59
50, 56 | 1613 0.76] 23.72] 170.70] 383.76 124.201 16.13]  0.76] 26.05] 267.19| 387 66
57,63 | 813 0.40[11.19 9092/ 35424 12384] 813 0.40/16.40] 90.99] 35424

Table 3 Comparison of the natural freq. after modification for each case

order

initial

after modification

(X10™ N/mm)

k 6z
131.09
122.20
25847
121.68
258.47
122.20
131.09
123.84
124.20
309.21
124.20
247.68
124.20
309.21
124.20
123.84

~10% +10%

100.2 100.2 100.3

3145 297.4 3125 3145
3227 3145 3147 3225 3224
3378 3228 3522 356.1
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Table T Compartson of the moditication rate after modification for cach case
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