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Reflection of sound Waves at the
boundary layer on the Water bottom

S. KUWAHARA

Abstract

At the uppermost part of a sedimentary layer at the bottom of the water, there exists a
thin layer where the volume concentration of mud particles is sparser than that of the
lowerer part of the sedimentary layer. Its thickness is not so large in general. It is
proposed that this part of the sedimentary layer be called as the boundary layer at the water
bottom. In this study, an emprical formula which is supposed to be valied for any place
is assumed for the vertical distribution of mud particles in the layer, and the reflection
coefficient of the layer for the plane wave incident normally at the boundary layer is
calculated. The coefficients are obtained for both cases of continuous waves and pulses.

It is shown that, at the limiting case where the layer thickness becomes very thin
compared with the wave-length of the applied sound, the reflection coefficients by the
formula obtained in this investigation are coincident with those of the Raylegh’s formula.

The numerical results concerning the following items are also shown:

a) Reflection coefficient of the boundary layer for the continuous waves in terms of the
ratio of the length relating to the thickness of the boundary layer to the wave-length.

b) Change of the reflection loss of the boundary layer for the pulses according to their
positions relative to the boundary layer under various ratios of the lengths relating to the
thickness of the boundary layers to the wave-lengths.

¢) Least reflection loss of the boundary layer for the pulses in terms of the ratio of the
length relating to the thickness of the boundary layer to the wave-length. This is
obtained from the results of the foregoing item by the graphical method.

It is remarked that, in this study, the attenuations of sound due to the medium are not

taken into consideration.
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