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A study on ultrasonic attenuation mechanism in crystalline rock core sample
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In this study, ultrasonic measurements and the signal processing were
carried out aiming to understand the elastic wave propagation characteristics in a highly
heterogeneous crystalline rock core samples. For the ultrasonic measurements, PZT and laser Doppler
vibrometer were used. With the measurement setup, longitudinal (L), shear(S) and Rayleigh surface(R)

waves transmitted through a cylindrical granite samﬁles were measured. It was shown as the result,
that the granite core behaves as an acoustically orthotropic material which can support a ballistic
waves having the frequency components up to 500kHz. Another important finding is that the grain
boundaries act as a relatively weak scatterer while strong scattering occurs at more sparsely
distributed micro cracks.



(@)

X\y,Z

1IMHz

(b)

©

(a) BIEREHORT

(ballistic

o all

5cm

360

2827 —Y (FH)

)

500 Hz



distance [mm]

5.2
5.0
o
& as!
£
=
>
£ a6
k]
[
>
a
E a4t
o
4.2+
4.0 L L L L L L
0 50 100 150 200 250 300 350 400
propagation direcion [deg]
3
33mm
10mm
25mm
3
- 4
500kHz
1mm -
30 5
20 - '."(
\
101 .-
ok
-10F
-20F
~30 . . . .
0 20 40 60 80 100

time [micro sec]

—-0.060 -0.045 -0.030 -0.015 0.000 0.015 0.030 0.045

frequency [MHz]

0.2 0.3 0.4
wave number [/mm]

1

(1) K. Kimoto, Y. Ichikawa, “ A finite

1)

@

difference method for elastic wave
scattering by a planar crack with
contacting faces” , Wave Motion
Volume 52, 2015, pp.120-137

2

66 2017 5 27

" 20
2017 5
21



o

@

®

*

KIMOTO, Kazushi

30323827

NISHIYAMA, Satoshi

00324658



