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Abstract ;

optimization algorithm based on swarm intelligence. Thanks to its advantages of less parameters, simple programming and

Quantum-behaved particle swarm optimization, as a development of particle swarm optimization, is an

fast convergence, the quantum-behaved particle swarm optimization has received much concern. The difference between
theoretical and calculated results of frequency response function was adopted as an objective function of optimization issue.
The optimal objective value was gained through searching reasonable modal parameters. Then, the issue of structural
modal identification was converted into an optimization issue. During the optimization procedure, the method of quantum-
behaved particle swarm optimization was adopted and the modal parameters were identified. Finally, the modal parameter
identification method based on quantum-behaved particle swarm optimization presented herein was verified through the
numerical simulation of a six-story frame structure. The calculation results show that the method can effectively identify the
structural modal parameters.
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frequency response function; structural modal parameter identification
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Tab. 1 Characteristic parameter of 6 — story frame model

RO B mEAE WU
ke N-w) BRI BRI %
1 2762 2.485E+05 0.2192 0.0114 5.000 0
2 2760 1.921E+05 0.2192 0.0114 3.2119
3 2760 1.921E+05 0.2192 0.0114 3.5993
4 2760 1.921E+05 0.2192 0.0114 4.1522
5 2760 1.921E+05 0.2192 0.0114 4.6580
6 2300 1.522E+05 0.2192 0.0114 5.0000

K1 RJEHESAE R
Fig. 1 Six-story frame structural model
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Tab. 2 Identification results obtained by different methods

RSSH — B —Br =W ity Gy Ay

S E 1.074 6 3.099 5 4.824 3 6.260 7 7.410 8 8.148 5

QPSO PHIME 1.074 4 3.09 0 4.823 5 6.258 1 7.399 0 8.1375

1R/ % 0.018 2 0.016 1 0.018 4 0.040 9 0.158 7 0.1355

FiZ/Hz PSO PHIME 1.081 1 3.062 1 4.753 1 6.261 6 7.322 1 7.927 5
1R72/ % 0.599 7 1.206 4 1.477 1 0.014 5 1.195 8 2.71217

[EIERES PHIME 1.071 0 3.088 0 4.806 0 6.269 0 7.3659 7.909 6

1R/ % 0.340 6 0.370 2 0.381 4 0.1322 0.604 8 2.931 8

i E 5.000 0 3.211 9 3.599 3 4.1522 4.658 0 5.000 0

QPSO PHBIME 4.995 4 3.2117 3.514 1 4.086 6 4.380 5 4.888 3

=72/ % 0.092 3 0.006 7 2.367 4 1.579 5 5.957 8 2.233 4

BLE H/ % PO HBIME 4.927 4 3.1750 3.879 4 4.086 1 2.945 4 6.370 2
1RZ2/ % 1.452'5 1.147 4 7.779 6 1.592 0 36.766 3 27.403 6

W (1 PHAIME 5.0370 3.1535 3.470 2 4.766 1 3.563 2 4.396 5
1RZ2/ % 0.74 1.818 2 3.586 8 14.784 9 23.503 6 12.070 0

- QPSO 0.999 9 0.999 9 0.999 9 0.998 2 0.997 0 0.998 7
(MAE) PSO 0.996 3 0.988 1 0.923 5 0.949 3 0.858 9 0.931 3
3 [ERES 0.999 6 0.995 7 0.955 8 0.767 2 0.756 6 0.658 2

£33 R QPSO HEXEiIRFNAEREKETITELER
Tab. 3 Identification results of different noise level by QPSO

S M P 7K S — B B =Br PaBr Tk ANBi
M E 1.074 6 3.099 5 4.824 3 6.260 7 7.410 8 8.148 5

0% HBIME 1.074 4 3.09 0 4.823 5 6.258 1 7.399 0 8.137 5

TRFE/ Y% 0.018 2 0.016 1 0.018 4 0.040 9 0.158 7 0.1355

59 PUIMAE 1.074 2 3.098 5 4.8216 6.253 9 7.380 0 8.098 8

TRFE/ % 0.038 7 0.029 3 0.057 4 0.107 5 0.418 2 0.6100

%/ Hz 10% PRI 1.074 1 3.097 7 4.819 4 6.2353 7.364 3 8.077 0
=22/ % 0.046 6 0.055 8 0.101 8 0.405 7 0.627 4 0.878 0

20% PIME 1.074 0 3.096 9 4.8100 6.234 5 7.3527 8.074 9

=72/ % 0.061 1 0.083 4 0.298 0 0.417 2 0.783 9 0.903 8

20% PME 1.073 9 3.096 6 4.800 0 6.226 3 7.3383 8.067 5

=72/ % 0.073 9 0.092 1 0.507 3 0.548 3 0.978 2 0.994 8

i E 5.000 0 3.2119 3.599 3 4.1522 4.658 0 5.000 0

0% 4.995 4 4.995 4 3.2117 3.514 1 4.086 6 4.380 5 4.888 3

0.092 3 0.092 3 0.006 7 2.367 4 1.579 5 5.957 8 2.233 4

59 PHIME 4.996 0 3.192 9 3.547 6 4.056 0 4.457 3 4.877 2

1R/ % 0.079 5 0.591 5 1.437 6 2.318 4 4.309 9 2.4550

BHJE k. % 10% PHAHNE 4.996 1 3.190 7 3.548 6 4.0157 4.563 1 4.610 6
1R/ % 0.078 0 0.657 9 1.409 8 2.318 4 4.309 9 2.4550

20% HBIME 4.995 1 3.194 8 3.5517 4.064 3 4.342 9 4.398 8
1R/ % 0.098 8 0.530 0 1.324 6 2.116 0 6.766 3 12.024 4

30% PHAIE 4.995 3 3.186 5 3.533 6 3.973 2 4.362 8 4.100 0
1R/ % 0.093 7 0.788 2 1.827 5 4.312 8 6.339 1 18.001 1

0% 0.999 9 0.999 9 0.999 9 0.998 2 0.997 0 0.998 7

5% 0.999 9 0.999 9 0.999 7 0.999 6 0.998 7 0.998 6

PRI (MAC) 10% 0.999 9 0.999 9 0.999 9 0.999 9 0.997 7 0.982 6
20% 0.999 9 0.999 9 0.999 9 0.9999 0.9937 0.9702

30% 0.999 9 0.999 9 0.999 2 0.992 4 0.948 7 0.905 4
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