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Fig.2 Tree structure for wavelet packet analysis
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Table 1 First five order frequencies of the damage beam Hz
/%
157.2 984.9 2758 5404 8935
4 10 156.2 984.5 2756 5386 8895
4 20 154.9 984.0 2753 5363 8847
4 30 153.4 983.4 2749 5335 8791
4 40 154.4 982.7 2745 5299 8722
5 10 156.3 984.9 2750 5380 8915
5 20 155.3 984.8 2741 5350 8891
5 30 154.0 984.7 2729 5314 8862
5 40 152.4 984.6 2715 5269 8828
4 25 154.2 983.8 2751 5350 8820
4 35 152.5 983.1 2747 5318 8758
n n<20 n
BP 4
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Fig.4 Acceleration curves of the cantilever

2
Table 2 Signal energy in different bands of frequency under different damage conditions

/% Ey Ey Ey Ey Ey Ess Es Ey
10 3.7451 15.0847 4.7735 18.6422 1.7924 7.1400 2.4023 9.2862
15 3.9384 15.9061 4.9005 20.0741 1.8978 7.6839 2.5218 9.7209
20 4.0773 17.056 1 5.1056 21.3385 2.0341 8.1645 2.6058 10.3486
25 4.1596 18.5602 5.3778 22.4294 2.1759 8.5876 2.6506 11.1688
30 4.3401 19.7939 5.5069 24.1818 2.2338 9.2827 2.7426 11.776 1
35 4.5270 21.0633 5.5837 26.1767 2.2489 10.0947 2.8236 12.3549
40 4.5196 23.1864 5.8121 27.3500 2.3228 10.6051 2.7825 13.3887
17" 4.0047 16.3087 4.9681 20.6211 1.9479 7.8914 2.5623 9.9381
28" 4.2501 19.3613 5.4808 23.3649 2.2239 8.9573 2.6971 11.5765

%
2 3
0.2 0.8 Table 3 Results of damage degree %
8-12-1.
17 17.01 0.05
3 28 27.80 0.70
4
a. BP
b.
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Structural damage detection based on
wavelet transform and neural network

QIU Ying' REN Qing-wen' YE Hai-jing’
1. College of Civil Engineering Hohai Univ. Nanjing 210098  China
2. Nanning Corporation  Bobai Construction Group Nanning 530003  China

Abstract A brief introduction is given to the theories of BP network and wavelet transform and methods of their
application to detection of structural damage. The normalized natural frequency is taken as the input parameter of the
neural network for detection of the location of the structural damage. Then the wavelet packet technique is adopted to
decompose the vibration signal of damage structures and the energy derived for each frequency band is taken as the input
parameter of the network for evaluation of the degree of structural damage. By calculation the damage diagnosis for
cantilever beams is made. The comparison of the calculated result with the reality of structural damage shows that the

method is reasonable and effective and can be applied to actual damage detection of structures.

Key words BP network wavelet analysis natural frequency damage detection





