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Ultrasonic guided wave detection and numerical simulation of
steel strand under damage condition

CHEN Minggang, BU Zhanyu
( School of Civil & Environmental Engineering and Geography Science, Ningbo University, Ningbo 315211, China )

Abstract: In order to accurately detect the damage condition of steel strand inside bridge cables and other
structures, ultrasonic guided wave detection technology is used to test the working conditions of the strand with
different damage degree, location and number of broken wires. Firstly, the relationship between damage degree
and guided wave characteristics is established, the damage degree is quantitatively analyzed by reflection
coefficient C, and the damage location is determined by combining it with the ultrasonic guided wave
propagation path. Secondly, the damage type is determined by spectral analysis based on Fourier transform.
Finally, the ultrasonic guided wave propagation path and the method of determining damage degree and location
are verified by finite element simulation. The results show that, with the increasing of damage degree, the
reflection coefficient C shows a nonlinear growth trend, and it is more reflective when the damage location is at
the left side near the receiving end under the midpoint symmetry; the relative coefficient y of the abrasion
damage is found to be higher than 70% through the spectral analysis, whereas that of the broken filament
damage is lower than 55%; the finite element simulation result basically agrees with the guided wave law
obtained from the experiment.

Key words: ultrasonic guided wave; steel strand; spectrum analysis; numerical simulation
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