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This paper presents a dispersion analysis method for guided waves propagating in a fluid-

filled pipe buried in the ground. The proposed method is based on a semi-analytical finite

element (SAFE) method in the cylindrical coordinate system, and a radiation condition of

the ground is treated exactly. A nonlinear eigenvalue problem has to be solved under the

radiation condition, and it is solved numerically using the Sakurai-Sugiura method. The

present numerical results almost agree with the conventional numerical solutions obtained

by the SAFE with a perfect matching layer.
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Dy
Guided wave

Fig.1 Fluid-filled pipe buried in the ground.
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Fig.2 Path of integration for Sakurai-Sugiura method.
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Fig. 3 Comparison of phase velocity dispersion curves be-
tween the present work and reference®) when n = 0. Sym-
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the reference solutions.
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Fig. 4 Comparison of energy velocity dispersion curves
among water bar, hollow pipe, and fluid-filled pipe when

n = 0.
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Fig.5 Energy velocity dispersion curves for fluid-filled pipe

buried in the ground when n = 0.
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