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Fig.1 Sketch of wavelet and neural network structures
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Table 1 Test results of the soils in foundation
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Table 2 The eigenvector of various faults of piles ( mean value)

FRAE 7 &

%35l ; ; : ;

E, E. E, E, ST S S Si
R 0.0654 0.0635 0.8604 0.0036 0.0165 0.0103 0.9730 0.0001
BT 0.1191 0.0347 0.5558 0.26% 0.0575 0.0055 0.7910 0.1453
=] 0.0846 0.1322 0.5864 0.1720 0.0239 0.0762 0.8611 0.0382
#H 0.1080 0.1491 0.5357 0.1847 0.0647 0.1230 0.7312 0.0803
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AN 0.1082 0.0812 0.58%4 0.1961 0.0612 0.0329 0.8212 0.0837
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Fig.2 The wavelet transforms and spectrum of three typal faults
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Fig.3 The curves of training error
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Fig.4 The regression analysis results of output by the network
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Table 3 The expected and practical output of the network
K fs 2 531

1 2 3 4 5 6 7 8

S bR 1 0 0 0 0 0 0 0
LR 0.988 0.000 0.001 0.001 0.008 0.003 0.001 0.005

S )] 0 0 0 0 ] 1 0 ]
K 0.000 0.000 0.001 0.002 0.002 0.993 0.00 0.001

5 e 0 0 0 1 0 0 0 0
=W oy 0.00 0.004 0.006 0.979 0.002 0.003 0.001 0.005

s e 0 ] 0 0 1 0 0 0
£k 0.004 0.002 0.001 0.001 0.982 0.003 0.002 0.000

s b)) 0 1 0 0 0 0 0 0
KL FR 0.00 0.9%0 0.001 0.007 0.003 0.004 0.002 0.001

% He 1 0 0 0 ] 0 0 0
5B 0.964 0.005 0.007 0.002 0.008 0.001 0.003 0.004
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Application of wavelet and neural network in dealing with dynamic

testing signals of piles

MAI Rong', HE Huai-jian’, PAN Dong-zi®, HUANG Zheng-hua’
(1. Institute of Rock and Soil Mechanics, Chinese Academy of Science, Wuhan 430071, China;
2. School of Civil and Architectural Engineering , Wuhan University , Wuhan 430072, China;
3. The First Power Construction Company of Jiangsu Province , Nanjing 210028, China)

Abstract: Based on the time-frequency locatization of wavelet transform and the nonlinear mapping of neural

network, a method of dynamic testing signals combining with the advantage of wavelet analysis and neural net-

work is presented. Some features are extracted from the frequency spectrum analysis at the various resolution of

the dyadic wavelet transform. These features are taken the wavelet neural network as the input patterns for

training and classifying. Then, it can be used to diagnose the faults of piles. The result of insitu test is in good

agreement with numerical simulation and it show that this method can successfully be applied to the identifica-

tion and diagnosis of plies faults as an intelligentized classifier.

Key words: wavelet analysis; BP neural network ; dynamic testing;signal analysis; fault diagnosis
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