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Quality testing of corrugated pipe based on multi-scale
permutation entropy
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Abstract: The multi-scale entropy is introduced into the defects diagnosis of corrugated pipe of concrete structure. The
corrugated pipes of different grouting dense degrees are tested and the echo signals are analyzed. In order to extract the
dynamic characteristics at different scales of vibration signals, the partial mean of multiscale permutation entropy is
proposed to measure the quality of the corrugated pipe, and the simulation results show that the poorer the corrugated
grouting quality is, the smaller the echo signal’s partial mean is. The results of echo signal detection of the corrugated

pipe has verified the effectiveness of this index.
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Fig.1 Schematic diagram of corrugated pipe structure
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Fig.2 The sound wave propagation in multilayered medium
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Fig.3 The propagation of sound waves in different corrugated pipe
structure models
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Fig.4 Structure diagram of simulative models
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Table 1 Defect sizes in the simulative models(unit: cm)
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Table 2 The partial means of multi-scale permutation entropy of
different models
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