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Characteristics of Acoustic Emission
by Expansive Cement Induced Rock Fractures
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of A3 WAG AWES] Yol 2% &Y st Ao A= AE o] BEAE FHE] Astd
FPHAE AFEH AEFH] A Faheoh Hd JE2 WP AHME FATANY 4 2 vgT
AAst AHAT AESS] A FRFE £ AR F4E A YA 150~230kHzol R o A AT
oA 400~—-500kHzel3iow, Ao AFL Z+ZF 0.015~0.080cm/sec F 0.025~0.064cmy/secol itk Al g ol A
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2 5d ARdA AT 7R FE€S AT 28F F AvAE dAZ FIFS AIA ¢
2 gich WG ARES o3 oA FdE Fo] §EE & AETY] TAgle] Moz s oA
AXH 4 FEdL vATEe] Y 47 dRYgE AAATh
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A study was conducted to determine the characteristics of acoustic emission(AE) events generated
by the expansive cement induced rock fracturing. The dominant frequency and the maximum amplitude
of the AE events are changed in relation to the rate of expansive pressure development in the hole.
The dominant frequencies are in the range of 150~230kHz for the small hole tests and 400~500kHz for
the large hole test. The maximum amplitudes are in the range of 0.015~0.050cm/sec and 0.025~
0.064cm/sec, respectively. The fact that AE events of higher amplitude with higher frequency on the
large hole test and lower amplitude with lower frequency on the small hole tests were detected, may
strongly imply that the amount of energy consumed for a macro-crack in both tests may be similar.
The expansive cement induced crack propagates stably without any distinguished event having higher
amplitude and this implies that a macro-crack is a result of stable growth of micro cracks.
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Fig. 1. AE rate and loading on granular
soils(Koerner et al., 1976).
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Fig. 2. Relationship between expansive
pressure and hole diameter (Onoda
cement co., 1979).
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Fig. 3. Pressure development of expansive

cement, Bristar, with time (Dowding
and Labuz, 1982).
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Fig. 4. Idealized pressure and crack
variations with time
Beech, 1983).
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Table 1. Characteristics of AE wave generated by rock fracturing.

Bi t A i
. Dominant Frequency[Dominant Amplitude lgg,es ppr.ox1ma.te
Test Hole Size Amplitude Cracking Time
Range(kHz) (cm/sec)
(cmv/sec) (hours)
Small (19 mm) 150 ~ 230 0.015~0.050 0.108 0
Large (32 mm) 400 ~ 500 0.025~0.064 0.085 15
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