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Abstract: In order to quantitatively detect the internal defects of anchor, it is proposed to use the finite element method to
simulate the propagation process of the ultrasonic guided wave in the defective anchor, and to use the improved adaptive noise
complete ensemble empirical mode decomposition (ICEEMDAN) method to process the ultrasonic guided wave reflection signal.
Then, according to the peak value in the decomposed intrinsic mode function (IMF), the arrival time of the defect reflection wave
is obtained, based on which the position and length of the anchorage defects are evaluated. A series of parameter analyses show
that the defect location deduced based on the proposed method is in good agreement with the actual situation, and the calculation
error of single defect length is within 3.3%, and the calculation error of multiple defect length is less than 10%. Hence, the

ultrasonic guided wave method based on ICEEMDAN can be used as an effective means to detect the internal defects of the bolt.
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Fig.1 Schematic diagram of anchoring bolt
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Fig.5 Waveforms of ultrasonic guided waves in bolts with different defect positions
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