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Fig.2 First-order bending mode shape
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Fig.3 Details at level 2 from discrete wavelet transform of the first-order bending mode shape
1 BP
Table 1 Modulus maximum of discrete wavelet transform and training results of BP neural network
/107°
/ o /
d/mm 1 2 3 4 5 m 7z
10 0.2153 0.9441 4.0486 16.2940 65.3170 10.03 0.30
15 0.2136 1.0069 4.3384 16.7670 66.1100 15.01 0.07
20 0.2461 1.1841 4.7035 17.4930 67.2730 20.01 0.05
25 0.3735 1.3638 5.3012 18.5600 68.9480 24.87 0.52
30 0.5272 1.6923 6.2277 20.2030 71.6250 30.20 0.67
35 0.7850 2.2442 7.7365 22.8860 75.9540 34.86 0.40
40 1.1948 3.1815 10.3890 27.5970 83.5760 40.07 0.18
45 1.9586 4.9448 15.4760 36.6360 98.1940 44.99 0.02
50 3.5979 8.7316 26.3350 55.9010 129.4300 50.01 0.02
55 7.5281 18.0350 52.8010 103.0100 205.5400 55.00 0
60 43.2800 101.1300 290.1400 525.1200 887.2300 60.00 0
2
Table 2 Modulus maximum of discrete wavelet transform and results of damage detection
/1073 , Y,
d/m 1 2 3 4 5 mm %
43 1.5472 4.0503 13.0060 32.2500 91.1200 43.10 0.23
48 2.7299 6.8137 20.9080 46.2590 113.8300 47.85 0.31
a.
b. 1
c. Lipschitz BP
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Structural damage detection based on modulus maximized wavelet
transform of vibration mode
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Abstract An introduction was given to a structural damage detection method based on the singularity detection principle.
In the method the discrete wavelet deformation was performed of the vibration mode of structures and the location of
structural damage was determined by the modulus maximum the nonlinear relationship between the modulus maximum of
the wavelet transform for different scales and the degree of structural damage was simulated by BP neural network and
the degree of structural damage was determined according to the output of the network. Numerical simulation of damage
detection of a simply supported beam demonstrates that without need for calculation of Lipschitz index the method is

effective for structural damage detection and the precision meets the requirement of engineering.

Key words wavelet transformation Lipschitz index damage detection BP neural network





