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Initial stress measurement method by using the kaiser effect of AE
— Some study issues —
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Abstract: The initial stress measurement method by using the Kaiser effect of AE was conceived half
a century ago and has been put into practical use after much basic research, empirical testing, and
comparison with other initial stress measurement methods. The method is based on the phenomenon
called “Kaiser effect” as its measuring principle. It is a phenomenon that when a brittle material is
cyclically loaded, AE almost never occurs up to the magnitude of the previous load. This method is called
the “AE method” and is classified as a core-based method for laboratory testing, as opposed to the stress
relief method or the hydraulic fracturing method as an in-situ measurement method. On the other hand,
since the Kaiser effect has unresolved theoretical and experimental issues, studies have been conducted
on specific issues. There are several challenges in determining the stress state from rock samples, such as
the independence of the stress direction, the time dependence of stress memory, and the effects of stress
history and dry or thermal history. This paper summarizes specific research results, including unresolved
issues.
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KETOHA TR (I-I) (Kurita and Fujii,
1979) .
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(Yoshikawa and Mogi, 1981).

H s LR S E7= 6 0 & T AE RIS L 200
HEREZIT 7o & A, W L BIREFR Ui
OHEEMEDFONT-Z L2 RE LT D (K24).

Kurita and Fujii (1979) 1%, fERa 2 HWTHE
TSI R ORI A 1| AR L7214, BA
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T 5 LRI L e o TN DA, TERIREEICES
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(c) : BIE (&JIFA, 1993).

oy direction by corediscing

---- oy direction by AE method
28 hEMthEA SRR L -TEREEN TT o 12
NAF - REDER AEFEXL ZOEMAR
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5.1 fhDHERIEEE DEE

B RS 550m TOFHERHIN THEhi S 47z
JRALE S TR EE T hd HHERE (BDM), [
FLEOT 7% (CCBO), KEMRHE (HFM) &
AEJEIC X DWERS R 2 T 5. JER O
F I — il =58 E C 150 ~ 200 MPa DB 72 4E
e T 5. BFERIEDIHEANLFIZ OV TIER 1
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: Borehole deformation method (BDM)
: Conical - ended borehole technique (CCBO)

Hydraulic fracturing method (HFM)

Orientation of principal stress at Site II.

(Stereographic lower hemisphere projection)

K29 FREEZEICKDBERR
(Ishiguro et al., 1997).

— =
%2 BEESAHELCEDEAKE X—YE GREFILERR)
(Ishiguro et al., 1997). B WP
3. MPa
Table 3. [Initial rock stresses observed at Site II. $AEIS 1 02=109 Y dt
A
Stress BDM CBT HFM o =115
o, (MPa) 21.9 28.1 26.9 2~ 1
azimuth | N102° E| N89° E| N286° E
dip 17° 25° 5° A JX B
o, (MPa) 11.2 11.4 142
azimuth | N193° E| N353° E| N184° E A 9\:i§o‘ B
dip 3° 13° 18° 0i=215
o, (MPa) 6.1 75 85
azimuth | N293° E| N239° E| N21° E
dip 73° 62° 71° 3]
Gnve (MPa) | 13.1 15.7 16.5
cu(MPa) ' 74 | 113 ) 932, B30 AE IC & B RIEHE.
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HEkE (BDM), fLEOT L (CBT) B &
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