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Development of high precision measurément method of sound velocity in situ and its applications.
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Abstract

A stacking method. or averaging method is one of the best techniques for a highly precise
measurement of the elastic wave velocities of rocks in laboratory. PZT-transducers are generally
used in such a method for getting the same pulse. However, the PZT-transducer of the usual size
and its.driver are notbsufficient to transmit pulses in long distance of more than one meter. VA
percussion' by’a hammer or a detonator, usually used in situ, can not produce the same pulse
which 1is essential in the averaging method. The authors developed an automated measurement
system of the sound velocity for a path of 15 m in a massive granite at the Kamaishi mine.  The
PZT-trensducer was driven by a 20 microsecond pulse of more than 1 kV.  The reproducibility in
the measured travel time was better than 0.02%.  Such a high precision will be usefull in the
monitoring of the long-term stability of rock caverns.
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Table 1 Rock sample analysis.

. Density (9/cm*) 2.66
Fransmitter Uniaxial Compressive strength (MPa) 300
Tensile strength by radial compression test (MPa) 12
Young' s modulus (GPa) 73
Poisson’s ratio 0.24
P wave velocity (m/s) | 5800+100
L 100cm |
f —
[ Duralumin
| S .
_ Cementation PZT transmitter
Fig. 3 Tran;mltter and.rec':el\./er Borehole for transmitter
station at Kamaishi mine
experimental site. L 100cm B
r |
Table2 Measurement condition. Magnet
/ /;\ccelerometer
Experiment® Experiment® o I : .
T -
Pulse width (usec) 19 38 "
Qutput (kv) 1 1
Sampling time (nsec) 100 100 R RO R
Words (word) 3838 3838 ! . X
Input range (vp-p) 0.8 0.8 / Vinyl Chloride pipe
Stacking number 2500 2000 Cementation Setting of receiver
Delay words {kword) 27 27
Measurement interval (min) 60 15 : : £ t ;
. -transmitter
Amplitude 500 500 Fig. 4 Setting of PZT !
and accelerometer.
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Fig. 5 Effect on the recieved wave

by different stacking number.

Fig. 6 Cubic sprine to estimate travel time.
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Fig. 7 The relation between the travel time varistion and measured time.
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Fig. 8 Power spectrum after FFT.
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