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Abstract: To investigate detailed features of the space-time distributions of microfractures generat-
ed during rock fracture experiments, we have developed a new high-speed, multi-channel acoustic
emission (AE) waveform recording system. The system consists of 32 channels of transient-
memory controlled by a microcomputer. The transient-memory has a 16MB RAM buffer in each
channel. The large amount of RAM buffer enables us to record more than 8000 AE events with
very short system dead-time, which is the time interval in which we are unable to detect an AE event
due to recording of waveform data. The dead-time is about 200us before the RAM buffer becomes
full, and about 0.4 s afterwards. The newly-introduced controller, which can check the status of the
RAM buffer, synchronizes the transient-memory so that all channels can record an AE event at the
same time even after the RAM has been filled. Using this system, we clearly found clustering of
AE hypocenters around a macroscopic fracture plane during a 10 second interval before final
fracture of a granite sample under triaxial compression. This demonstrates that the new system
could be a very powerful tool for studying the space-time distribution of AE events, especially when

the AE activity is very high.
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Block diagram of the new AE measurement system.
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Table 1 Characteristics of the transient-memory used in
this study.

Maximum sampling frequency 25MHz/CH
Resolution 12bits
Capacity of RAM 16MB/CH
Data length for a single event 1, 2 and 4KW
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Table 2 Experiment and measurement conditions.

Exp. ID Sample Exp. conditions* TM** PD***

Pc ¢ oF Ga Vr Tum GA VTmin VTmax Tm
mg970218 Mayet granite 40 0.91 363 20 20/50 800 20 3.2 1000 20
0g970522  Oshima granite 50 0.54 610 40 200 800 20 1 1000 20
0g970524  Oshima granite 50 6.2 646 40 200 800 20 1 1000 20

(*)Exp. conditions, Pc:confining pressure (MPa), £:strain rate (x 107%/s), op:fracture strength (MPa).

(**)TM, Ga:pre-amp. gain (dB), Vr:trigger level (mV), Ty:mask time (us).

(***)PD, G :pre-amp. gain (dB), Vrmin and Vopgax:trigger levels of the minimum and maximum

amplitude ranges, respectively (mV), Tyimask time (ps).
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Fig. 2

Numbers of AE events per 2 second interval detected by the peak detector (open squares), and those

detected (solid squares) and located (crosses) by the transient-memory system. The data are shown for the
last 5 minutes before the final fracture. a) mg970218, b) 0g970524 and c) 0g970522. The threshold levels for
the peak detector are a)8.9mV, b) 5.6mV and c) 5.6mV, respectively. The horizontal bar labeled “Fig.4” in
Fig.2a) indicates the duration for which the AE hypocenter distribution is plotted in Fig.4.
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Fig. 3 Number of AE events detected by the peak detec-
tor as a function of trigger level. Open and solid squares
indicate data for mg970218 and 0g970524, respectively.
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Fig. 4 a) AE hypocenter distribution for a 10 second
interval during testing of specimen mg970218. The events
used here are indicated in Fig.2a) by the horizontal bar
labeled “Fig.4”. b) Same as a), but the number of data is
reduced by assuming the system dead-time is 25ms.
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