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Propagation characteristics of flexural wave in large
diameter piles under eccentric excitation
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Abstract; The propagation characteristics of flexural wave in large diameter piles are numerically stud-
ied using the finite difference method. On the basis of test validation, truncated three-sinusoidal pulse
and raised cosine pulse are used to study the propagation characteristics of flexural wave in piles under
eccentric excitation, and the attenuation effect of the soil around piles on flexural wave propagation is
analyzed in the frequency domain using discrete Fourier transform. The results show that the greater
the stiffness of the soil around piles, the stronger the attenuation of flexural wave under eccentric ex-
citation. For piles buried in the same soil layer, the attenuation degree of flexural wave is greater than
that of longitudinal wave, and as the frequency increases or the pile diameter becomes smaller, the at-
tenuation of flexural wave weakens. The necking will cause the reflection of flexural wave, but the
waveform of the reflected wave is irregular. The larger the necking degree, the larger the amplitude of
the reflected flexural wave at the necking. The flexural wave signal collected at the pile top has the
potential to identify the location and degree of defects.
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