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Fig. 1 Responses of the three frequency windows

(a) low frequency window L (b) intermediate frequency window I

(c) high frequency window H
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Table 1 The gain and the threshold voltage for the three frequency windows

& & ﬁ;’iMHZ$ E‘III?%%%& iﬁ%ﬁfﬁ‘fi I“JHK&VEB.E
H (&5 1.05—1.15 40 50 0.3

T () 120—180 40 47 0.5
L &350 35—38 40 50 0.3
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(F &b I 07 SR A9 380 R B B B0 0 FE SR SR I AR I, W /NBR A ) 1.9MPa [min, KARAR
% 1.7MPa/min,
BORARHEMRIE 2, SRR EEMEF/NRAR, R IBIRERA » I R AR 51
ERH.
£2 RAREMRTOE K

Table 2 Specimen and their properties and forms
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Fig. 2 (a) Curves of n(I) vs.t and n(H) vs.t for granite under compression with constant
rate. n(I)

rate of acoustic emission through the intermediate frequency window,

a(H) the rate through the high frequency window
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Fig. 4 Curves of n(l) vs.t and n(H) vs.t for granite under step compression, that is, after
new cycle of compression started

(a) The whole process of the step compression
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compression with constant rate the same pressure was kept constant for several minutes, then
again until failure of the rock occured

(b) Synthetic process of compression with constant rate, that is, the segments of constant pressure
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Table 3 Effect of mica sheet on acoustic emssion (t

the time of compression)
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(D) 1 1 3 2 5 1 4 1 1 1 1 1 0 v

n(H) 0 0 1 0 0 0 0 0 0 0 0 0 0 0
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THE ACOUSTIC EMISSION AND ITS FREQUENCY
CHARACTERISTICS IN ROCKS UNDER DIFFERENT
TYPES OF UNIAXIAL COMPRESSION

ZawG SitnoxiaN  axp Fooaxy Jrav

(Department of Geophysics, PeRing University)

Abstract

The acoustic emission in granite and limestone samples during different types of uniaxial
compression were simutaneously monitored through two different frequency windows. the va-
riation of the rate of acoustic emission and the frequency characteristics of acoustic emission
throughout the whole process from application of loading to the failure of the rock sample were
studied. When the applied stress was less than 90% of the strength of rock samples, the varia-
tions of the rate of acoustic emission and its characteristics were different for dilferent rocks.
There were also some differences between the variations of the rate of acoustic emission under
different types of uniaxial compression. When the applied stress was higher than about 95%
of the strength of rock samples, the rate of acoustic emision through different [requency win-
dows all increased supraexponentially. But the rate of acoustic emission through the higher
frequency window increased more rapidly than thar through the lower frequency window im-
mediately before and during failure of the rocks. These two features could be used to predict
the burst of rocks.

The variation of the emission rate with time depended upon the path of the loading. Load-
ing with constant rate of increase; keeping the loading constant or decreasing the loading for a
period of time during the loading process all brought to different kinds of variation of the rate
of acoustic emission respectively. So it might be possible that the stress state could be deduced

from the variation of the emission rate.



