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Propagation characteristics of longitudinal surface wave in porous media cylinder

in curvilinear coordinate system

WANG Jiale HAN Qingbang SU Nana QIAN Jiawen

(College of IOT Engineering of Hohai University, Changzhou 213022, China)

Abstract: To research on the propagation characteristics of longitudinal surface wave in porous media cylinder
and analyze its dispersion and attenuation features, the dispersion equation of surface wave is established
in orthogonal curvilinear coordinate system. Through numerical calculation, the dispersion curve has been
obtained. The lowest mode of guided wave is compared with surface wave, and the effects of curvature radius
and porosity on dispersion and attenuation of surface wave are analyzed. The results show that when the
frequency is large enough, the dispersion curve of the lowest mode of guided wave is similar to that of surface
wave. At the same frequency, the phase velocity of surface wave increases with curvature radius, decreases with
porosity, and the attenuation of surface wave increases with porosity, which can provide a theoretical reference
for non-destructive evaluation of cylindrical structures in porous media.
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Fig. 1 The schematic of porous media cylinder in

orthogonal curvilinear coordinate system
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Fig. 2 The dispersion curve of longitudinal sur-

face wave
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Fig. 5 The comparison of dispersion curves be-
tween the lowest mode of guided wave and the
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