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Abstract; A cavity defect detection method is proposed for concrete-filled steel tubular columns (CFSTC)
based on variational mode decomposition (VMD) and kurtosis. VMD is used to decompose response signals.
The modal components whose weighted kurtosis are larger than mean value are selected as the effective compo-
nents and used to reconstruct signals. The reconstructed signal is processed by Teager's energy operator
(TEO), and the fast Fourier transform (FFT) is carried out. The values of TEO processed by FFT are used
to calculate the normalized kurtosis. The effectiveness and accuracy of this method are verified by a numerical
case and a dynamic test. The research results show that this method is effective in identifying the internal dam-
age location of CFSTC, and does not depend on the reference information of the original undamaged condition.
Keywords: concrete-filled steel tubular column; cavity defect; variational mode decomposition; kurtosis; de-

fect detection
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