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Influence factor of minute variation of sound velocity measured at Kamaishi Mine.

g R HYY Mhostt g gt
Yoshiharu TANAKA, Tsutomu INABA, Tadasuke MURAKAMI and Osam SANO

Sound velocity in situ was measured 24 times a day for the past 2 years with a resolution of 30
ppm at Kamaishi Mine. Long term variations in the velocity and the amplitude were observed in
February to June in 1995 and in 1996. These variations were discussed in terms of possible
variation of water content within cracks and the change in stress. A water flow through a borehole
measured from March to June in 1996. A cross correlation analysis showed that the maximum

coefficient of the correlation was 0.97.
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Fig.2 Map show the experimental site in the Kamaishi mine. Two
Fig.l Schematic diagram of experimenial system for accelerometer were setted in the boreholes, respectively.
measuring the travel time variations Piezoelectric ceramic was setted a edge of duralumin rod
cemented in the borehole.
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Table I Measurement conditions.

Period pulse Fc, kHz Stacking  Sample rate, ns Other

940829 - 940830 Internal 20 1000 100

940830 - '940915 Internal 20 2500 100

941102 -'941104 External 30 2500 100

‘941104 - 950511 External 50 4000 50

950511 - '950614 External 30 4000 50  +Reference clock
950614 - '951121 Internal 80 4000 50  +Reference amplitude
95110115.00 - 951128 Another APC510 borrowed from Autonics was used.
‘651129 - '960222 External 80 5000 50  +External clock
960222 - External 80 5000 30  -Extemnal clock
Notation :

Pulse : Internai clock of the high-power pulse generator made by the Velonex, model 360, was used for “Iaternal”, while a
more precise and stabie pulse was used for "External”.

Fc : Cut-off frequency of low-pass filter.

+Reference : A precise and stable clock, 32.768kHz + Sppm. 0.035ppny/'C, was added in the recorded date.

+External : A precise and stable clock, 20MHz :0.8ppm. 0.0t ppay/ T, was used for an external clock of the transient
event recorder.
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Fig.7 Temporal variation of travel time and flow rate measured Fig.8 Result of cross correlation analysis between
in situ at Kamaishi mine(February ~May, 1996) travel time and flow rate.
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