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Fig. 1 Six-story frame structural model
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Table 1 ~ Characteristic parameters of 6-story frame model
floor mass/kg stiffness/ (kN - m ') damp ratio
1 2762 2.485E +06 5.00E -3
2 2760 1.921E +06 3.34E -3
3 2760 1.921E +06 3.82E -3
4 2760 1.921E +06 4.44E -3
5 2760 1.921E +06 5.00E -3
6 2760 1.522E +06 5.38E-3
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Fig. 2 Displacement response curves
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Fig. 3 Modal response time-history curves
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Table 2 Parameters identification results of frame structure

Noi frequency( Hz) damp ratio( % ) MAC

oise

ratio Modal real FastICA PP real FastICA PP FastlCA PP

value value error(% ) value error(% ) value value error value error

1 1.075 1.072 0.220 1. 100 2.349 0.500 0.502 0.500 1.227 145.479  0.998 1.000
2 3.099 3.100 0.004 3.100 0.008 0.334 0.322 0.334 0.242  27.566  0.997 1.000

0% 3 4.824 4.824 0.002 4. 800 0.515 0.382 0.382 0.382 0.323  15.358  0.999 1.000
4 6.261 6.260 0.003 6.283 0.352 0.444 0.439 0. 444 1.218 174.325 0.999 0.999
5 7.411  7.410 0.007 7.399 0.155 0.500 0.500 0.500 0.223 55.401 0.999 1.000
6 8.149 8.148 0.009 8.149 0.008 0.538 0.541 0.538 0.859 59.739  0.999 0.999
1 1.075 1.072 0.229 1.100 2.349 0.500 0.518 0.500 1.227 145.479 0.996 1.000
2 3.099 3.100 0.017 3.100 0.008 0.334 0.334 0.334 0.239 28.531 0.995 1.000
3 4.824 4.825 0. 005 4.800 0.515 0.382 0.385 0.382 0.323 15.358 0.999 1.000

S% 4 6.261 6.261 0.008 6.166 1.511 0.444 0.447 0.444 1.046 135.669 0.999 0.998
5 7.411  7.538 1.714 7.399 0.155 0.500 0.495 0.500 0.223  55.401  0.995 0.999
6 8.149  8.391 2.969 8.149 0.008 0.538 0.500 0.538 0.798 48.329 0.99%4 0.999
1 1.075 1.072 0.247 1.100 2.349 0.500 0.506 0.500 1.227 145.479 0.997 1.000
2 3.099  3.099 0.028 3.100 0.008 0.334 0.309 0.334 0.239  28.531  0.996 1.000

10% 3 4.824 4.825 0.018 4. 800 0.515 0.382 0.400 0.382 0.323  15.358  0.999 1.000
4 6.261  6.262 0.016 6.149 1.777 0.444 0.456 0. 444 1.057 138.140 0.999 0.998
5 7.411  7.500 1.199 7.399 0.155 0.500 0.461 0.500 0.223 55.401 0.996 0.999
6 8.149 8.834 8.410 8. 149 0.008 0.538 0.474 0.538 0.920 1.149 0.998 0.999
1 1.075 1.072 0.248 1.100 2.349 0.500 0.499 0.500 1.227 145.479  0.998 1.000
2 3.099 3.101 0.036 3.100 0.008 0.334 0.369 0.334 0.250 25.151 0.997 1.000

20% 3 4.824  4.826 0.026 4.800 0.515 0.382 0.398 0.382 0.323  15.358  0.999 1.000
4 6.261 6.398 2.201 6.283 0.352 0.444 0.405 0.444 1.218  174.325 0.999 0.999
5 7.411  8.641 16.595  7.399 0.155 0.500 0.398 0.500 0.216  56.752  0.998 1.000
6 8.149 10.412 27.778 8.149 0.008 0.538 0.374 0.538 0.920 71.149 0.996 0.998
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STUDY ON FASTICA IDENTIFYING STRUCTURAL
MODAL PARAMETERS”

Liu Wenbo Chang Jun® Hu Hao
(School of Civil Engineering, University of Science and Technology of Suzhou, Suzhou

Gong Wenlong
215011, China)

Abstract This paper presented a structural modal parameters identification by Fast Independent Component
Analysis ( Fast ICA) rapidly and accurately. The method builds the objective function based on the independence
between the modal responses, and separates the structural output signals by Fast ICA based on the objective
function, and gains the structural modal shape vectors. Then structural frequencies and damping ratios are gained

by Hilbert transform, a single mode analysis technical. Finally, the efficiency and robust of structural modal

parameters identification by Fast ICA presented herein was verified by a six-story frame structure.

Key words fast independent component analysis, modal parameters identification, modal response, objec-

tive function, Hilbert transform
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