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Abstract; A method based on the stress wave of piezoelectric ceramics was used to detect the defects of the

compactness of sleeve grouting. First, the response signals of sleeve grouting under health and different defect

conditions were simulated by the finite element method, and then the wavelet packet transform was used to de-

fine the wavelet packet energy as the defect detection index. The results of numerical studies show that the in-

dex of wavelet packet energy can effectively detect the compactness of grouting material inside sleeve grouting,

and its value increases with the accumulation of grouting defects.
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Fig.1 Flowchart of wavelet packet transform
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Fig.2 Layout of sleeve grouting defects and

piezoelectric ceramics
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Fig.3 Time-domain diagram of the excitation signal
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Fig.5 Response signal of grouting sleeve

under different cases
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Fig.7 Waveforms of each band in the third layer after wavelet packet reconstruction
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