24422 958 AT49AY 7289 $54 4
Tlme Domam Identification of Structures Using Test Data

@ B4 IR
Han, Jong-Seok Jung, Beom-Seok

ABSTRACT

This paper describes the theory and verification of a method which utilizes the free decay
response of a structure to determine its vibration parameters. The theory of the method is
base on the formulation of a system matrix, contains information characterizing the complete
set of modal parameters of the system, and its eigen—solution problem.

The applicability of the method is verified by simulated free decay response data of a
cantilever beam. The method described was used to determined the parameters related to the
first five generated modes of vibration of a cantilever beam. It involves two very close
natural frequencies which could not be identified using a frequency sweep test(peak
amplitude) because of interference between modes.
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E 31 FXNRYY FALYY L=y

Mode no.
Node no. ! 2 8 4 5
3 3.017 14.223 28571 35.677 -31.324
7 21.784 27.848 -22.392 -15.456 -33.246
11 47.240 ~-47.243 47.263 ~-47.327 ~47.464
E 32 =02 0% 7|£2¥ | ¥ identification 23
C/C. = 0.1% in all modes; 0% noise; m = 30 and s = 400
Mode | Frequency o Node o MCF
ESTuHe F (o
o, ) C/C. ) o =89 T e OAMC (%)
3 3.026 0.9951 | 0.583
1 2.0000 0.11 7 21.767 0.9989 | 0.018 100
11 47.240 0.9988 | 0.006
3 14,310 0.9987 | 0.897
2 4.0027 0.12 7 27.836 0.9995 | 0.322 100
11 -47.243 0.9989 | 0.424
3 28.531 0.9996 | 0.077
3 5.9592 0.10 7 -22.417 0.9991 | 0.030 100
11 47.263 0.9979 | 0.192
3 35.695 0.9999 | 0.118
4 7.9998 0.10 7 -15.436 0.9990 | 0.044 100
11 -47.327 0.998% | 0.044
3 -31.327 0.999% | 0.056
5 9.9901 0.12 7 -33.289 0.9993 | 0.020 100
11 -47.464 09974 | 0.035
Table 3.3 Xx°|Z 10% 7]EX ¥ dl ¥ identification B}
C/C, = 0.1% in all modes; 10% noise; m = 30 and s = 400
Mode no. 1 2 3 4 5
Frequency(Hz) 2.0003 3.9968 6.0011 8.0006 9.9991
C/C.%) 012 0.09 011 0.09 011
¥ 34 o= 20% 7I1EE ¥} di¥ identification 23
C/C. = 0.1% in all modes; 20% noise; m = 25 and s = 380
Mode no. 1 2 3 4 5
Frequency(Hz) 2.0049 3.9998 6.0009 7.9987 10.0024
C/C. %) 0.08 012 011 013 0.07
¥ 35 F /9 2927t 338 A9 o identification 2

M9 29=71 6 HzollX $4 : C/C. = 1, 3% and 10% noise)

Mode no. 1 2 3 4 5
Frequency(Hz) 2.0027 4.0013 5.9985 6.0021 10.0005
C/C.%) 1.9 203 0.96 3.02 201
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