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Acoustic Emission during Field Experiment of Hydrofracturing
By
R.Ikeda, H.Tsukshara, H.Satake, M.Ohtake and H.Takahashi

National Research Center for Disaster Prevention, Japan

Abstract

Acoustic Emissions (A.E.) were observed during field experiments of hydro-
fracturing. The hydrofracturing was carried out in two boreholes (100m deep) at
Ckabe Town, Shizuoka Prefecture, to measure crustal stresses in situ for the first
time in Japan.

The sensors used are & hydrophone, piezoelectric acceleromeiers and seismometers.
A number of A.E.were observed only by the hydrophone placed at 10m depth in the
boreholes. The results of the cbservation revealed the following characteristics
of the A E., (1) predominant frequency of the initial motions is about 5KHz and that
of the maximum amplitude is about 1. 5-2KHz, (2) wave-form of the initital motions
is very sharp and pulse-like, (3) the A.E.are initiated 2 few seconds after the be-
ginning of the increase of the water pressure, and (4) frequency of the AE. is
closely related to the pressure variation.

These characteristics demonsirate that those A.E.are caused by the hydrofractur-
ing. It is expected that extensive observations of the A.E. can provide valuable data
for identification of the fracturing pressure, and for the study of the fracturing.
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Fig. 1 System for measuring the Acoustic Emissions
caused by the hydrofracturing.
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Sensor Size Resonant Capacitance lnsutation| Sensitivity
diameter X height | frequency resistance

no. ne na KHz PF Mo mv/G
AP- 10 12 x 16 45. 0 470 500 < 1L5
AP-100 14 X 32 22. 8 1140 500 < 1059
AP-500 38 * 63 8 7 11000 500 < 6230

®1 ERRTIHINEEORFE
Tahle 1 Characteristics of the piezoelectric accelerometers.

LD —DEDERIE, VT VT e SAT A R— e A VT T REL, F
vEAD— FTE2A— LENLF—FL2— S ORET - 7REELE (1) . SROHEK
T, EBEL/ AR EDEREVDPLENBOVSARERIT -7 (R2)

BELFRET— 7%, BEBNR /A XLV AAEELAMSL /20 00FETELL,
S a— FIIBNEETIIAE.

Experimental Sensor Preamp.| High pass Main amp.
St. & Run 4 filter(Hz)
Katsurajima HP - 500 or 700 x 50
Bun # K-58 AP — 10 - 100 X 100
K-77 AP — 100 - 100 X 100
K-84 AP — 500 - 100 X 100
K-95 | S8eismome— — - —42~—48
ter db
Miyajima HP - 1500 X 100
Run % M—81 | AP — 100 X1 500 X 200
AP -~ 500 X2 300 X 100
Miyajima HP - 1500 X 100
Run 4 M-83 AP - 100 X1 500 X 100
AP — 500 X2 300 X 50
Miyajima HP — 1500 x 50
Bun # M—90 | AP — 100 X1 300 X 200
AP ~ 500 X2 300 X 540
HP . Hydrophene.
AP ¢ Piezoelectric Accelerometer.

®2 ZhFhOERICRITIHERRE L <1

2 Parameters of the measuring system for each experiment.
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Fig. za An example of the typical wave-form
of the A.E. caught by the hydrophone.
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Fig. 2b An example of the noise caught by the
hydrophone during inflating the packers.
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Fig. 2¢ Examples of the noise, which is caused by surface disturbance,
caught by the hydrophone and piezoelectric accelerometers.
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Fig. 4 Relation of A.E. frequency to water pressure and to
injecting Mlow-rate (experiment at Miyvajima, 83m deep).
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Fig. 5a Relation of A,E. freguency to water pressure and to injecting
flow-rate (experiment at Miyajima, 8lm deep, part I).
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Fig., 5b Relation of A.E. frequency to water pressure and to injecting
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