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Abstract

To understand how low-frequency sound waves propagate axially in  drilling
boreholes, the propagation modes and speeds including the effect of interaction among
layers are obtained by analyzing an infinitely-long, uniform, and cylindrically
multi-layered waveguide which is consisted of fluid layers and solid layers. Assuming
low frequency(wave length considered is very long compared to the borehole diameter),
axisymmetry, non-viscosity, and etc., analytical solutions are obtained. Also, sound
reflection due to the changes in the cross section is analyzed. Results for typical drilling
boreholes show the usefulness of the method developed in this research, and are
compared with FEM results showing good agreements.
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