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Acoustic Anisotropy Measurement of Rock Specimens by Sinusoidal Yave
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Abstract

Rocks are almost always anisotropic media and that is found in strength, deformability,
thermal properties, etc. Elastic wave is affected by the anisotropy and propagate at
different vetocity and different attenuation. So elastic wave has been used to investigate
the anisotropy of rocks, usuatly by pulse wave.

In this paper, acoustic anisotropy of rocks was measured by using the sinusoidal wave,
reading the phase deteration and attenuation.

Firstty, the method and correction procedure in order to eliminate the sensor’s
characteristics ,were described. After the correction, acoustic velocity and attenuation
characteristics of specimen itself can be procured. Simulation has affirmed that velocities
can be independently measured even when some waves are mixed.

Secondly, the sinusoidal wave method was applied to acryl bar together with the pulse wave
method, using 1MHz and 0.5MHz shear wave sensors. The sinusoidal wave method gave consistent
S-wave velocities for both sensors, and that was about ! percent larger than that by pulse
method. Also amplitude ratio of transmitted and received wave was obtained as a function of
freguency. |t was reasonable because higher frequency gave more attenuation.

Thirdly, three types of rock specimens, schist, andesite and granite, were tested, and
the anisotropy was depicted from the view of velocity and attenuation. The vetocity
anisotropy of schist and andesite were in good agreement with their layers. Velacity data
of granite also showed that it might have a layered structure. Although attenuation
characteristic of granite did not show anisotropy, those of schist and andesite showed
distinctive anisotropic characteristics.
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