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Fig.1 A sketch map showing the definition of the similarity
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Table 1 Corresponding relations between z and F(z)

z 1.00 1.65 1.96 2.00 2.58 3.00

F( 0.682 7 0.900 0 0.950 0 0.954 5 0.990 0 0.997 3
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Table 2 Calculating parameters of the foundation soil of the wharf
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+ B LTEEE/m TR & y/EN - m™3 @/ c/kPa E/MPa @
1 3.70 A 23. 40 14. 60 34. 00 42. 45 0. 30
2 4.25 WUR ks 17.80 12. 10 0.13 6. 40 0.40
3 12. 33 WK aEL 18. 30 24,10 0.20 12.50 0. 30
4 15. 27 Kl t 19. 80 27.30 0.24 14. 60 0. 30
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Fig. 2 Sectional view of the structures of the wharf
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Fig. 3 The whole model and the local finite element amplification model
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Fig. 4 The curves of the intact piles and the character curves of the five corrosion cases
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Fig.5 The measurements after Db wavelet transformation
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Table 3 Comparison between the measured curves and the character curves
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Research on the Detection of Pile Corrosion Thickness of
High-Pile Wharf Base on Curve Similarity Theory

YE Yu-min', ZHOU Lin-gen’, XIE Xing-bo®
(1. CCCC Three Harbor Consultants Co. Ltd, Shanghai 200032, China;
2. Shanghai Dong Hua Construction Management Co. Ltd, Shanghai 200032, China;
3. PLA University of Science and Technology, Nanjing 210007, China)

Abstract; The piles belong to a flexible structure and are dense in low—frequency, thus
being not advantageous to the detection of corrosion. By using the character that high—
frequency components can be separated by wavelet transform, a method for detecting
the pile corrosion thickness is proposed, which combines the high — frequency compo-
nents with the curve similarity theory. The concrete steps of the method are as the fol-
lowings: to define five corrosion cases based on the current research results and calcu-
late their dynamic responses; to transform by choosing suitable wavelet base and acquire
the wavelet curves of different corrosion thicknesses by means of dimensionless method;
to obtain the high—frequency components through Fourier transformation of the wave-
let curves and hence to determine the pile corrosion thickness based on the frequency.
At last, a computation example is presented. The result shows a better effect by using
this method.

Key words: high-pile wharf; similarity; wavelet transform; corrosion thickness



