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In situ stress evaluation using cores
taken from MIZ-1 BOREHOLE

Harumi Kato*
ABSTRACT

In situ stress measurements (AE/DRA method, ASR method, DSCA method) were
carried out using cores taken from MIZ-1 BOREHOLE in order to evaluate in situ
state of stress from surface down to 1000m.

AE/DRA method was carried out using cores taken from the depths of 291.0mabh,
455.0mabh and 494.0mabh. The in situ stress variation with depth obtained from
AE/DRA method was different from the results of hydraulic fracturing test at
Shobasama Site. The direction of principal stresses determined by AE/DRA method
showed extreme dispersions, and systematic variation of the direction was not
found.

ASR method was carried out using cores taken from the depths of 462.7mabh,
462.8mabh, 502.5mabh and 502.6mabh. Quantitative evaluation of in situ stress
was difficult because the anelastic strain recovery of cores were less than ten micro
strains.

DSCA method was carried out using cores taken from the depths of 298.86mabh,
455.78mabh and 494.09mabh for evaluating anisotropic property and three
dimensional micro crack property of Toki granite. The intrinsic linear
compressibility of Toki granite showéd moderate degree of anisotropy ranging
between 20% and 27%. The ratio of principal stress magnitude estimated from
(AB/B'), revealed that » /7 s varied between 1.5 to 2.7 and s /7 5 varied between
1.2 to 2.0 although considerable dispersions were found. The direction of the

maximum principal value of (AB/'),, AB,and 7, were NNW orientation in two

cores taken from shallower depths (298.86mabh and 455.78mabh), and WNW
orientation in the core taken from the deepest depth (494.09mabh).

This work was performed up by Geotechnos Co., Ltd. under contract with Japan Nuclear Cycle
Development Institute.

JNC Liaison: Underground Research Group, Mizunami Underground Research
Laboratory.

* . Geotechnos Co., Ltd., Geoscience Consulting Division.
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Differential strain function , 10° Differential strain function , 10
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Differential strain function , 10 Differential strain function , 10°

Differential strain function , 10°
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% 5.2 AE/DRA #E4 5 5l S - B Bl RO E IS %5

AE ENGEHMEE 7z DRAEFLEHM@m S 7z AE & DRA

HERA BB (MPa) BEIL /5 (MPa) DA—F

Events | Counts | F¥HfE 3-2 4-2 5-2 6-2 | FHE (%)

A-Z-1 X X X 13.0 11.5 13.0 11.5 12.3 -
AZ-2 23.3 20.1 21.7 15.1 15.9 15.1 14.6 15.2 30.1
A-ZN-1 18.1 27.4 22.8 9.4 7.5 9.6 10.8 9.3 59.0
A-ZN-2 23.4 23.4 23.4 8.5 16.6 12.7 12.8 12.7 45.9
A-ZE-1 13.7 17.1 15.4 14.8 15.2 15.2 11.5 14.2 8.0
A-ZE-2 9.1 11.9 10.5 9.3 9.3 9.2 9.0 9.2 12.4
A-N-1 25.9 28.3 27.1 11.3 13.2 10.8 10.8 11.5 57.5
A-N-2 X x X 85 9.0 9.0 7.9 8.6 -
A-NE-1 26.9 22.1 24.5 9.0 9.9 8.7 8.7 9.1 63.0
A-NE-2 15.3 15.9 15.6 6.8 9.9 9.9 10.1 9.2 41.2
AE-1 21.1 21.1 21.1 8.0 7.9 7.7 8.5 8.0 62.0
A-E-2 33.7 33.7 33.7 12.5 11.8 5.9 7.2 9.4 72.3
B-Z-1 x X X 8.0 7.5 7.0 5.4 7.0 -
B-Z-2 5.3 5.6 5.5 4.4 4.1 4.2 3.9 4.2 23.9
B-ZN-1 6.9 8.0 75 5.5 5.5 5.6 4.4 5.3 29.5
B-ZN-2 X X X 12.1 8.5 8.5 7.5 9.2 -
B-ZE-1 16.0 13.9 15.0 8.7 6.6 5.8 7.0 7.0 53.0
B-ZE-2 10.4 8.0 9.2 4.4 6.3 45 5.1 5.1 44.8
B-N-1 16.0 10.9 13.5 10.4 12.5 11.8 10.6 11.3 15.8
B-N-2 12.5 9.1 10.8 6.8 6.3 6.9 6.3 6.6 39.1
B-NE-1 9.3 10.1 9.7 5.4 7.0 7.0 6.5 6.5 33.2
B-NE-2 16.0 14.4 15.2 12.8 7.0 12.7 7.4 10.0 34.4
B-E-1 12.9 12.9 12.9 8.2 9.7 7.0 5.9 7.7 40.3
B-E-2 9.9 7.9 8.9 8.2 6.8 8.5 8.6 8.0 9.8
C-Z-1 2.6 3.9 3.3 4.8 7.2 4.9 4.9 5.5 40.4
C-7-2 3.3 3.7 3.5 4.6 5.4 5.2 5.2 5.1 31.4
C-ZN-1 3.4 5.6 45 5.5 5.9 5.2 5.1 5.4 17.1
C-ZN-2 X X x 7.7 5.8 5.9 5.6 6.3 -
C-ZE-1 5.9 6.9 6.4 6.0 7.2 7.3 6.9 6.9 6.6
C-ZE-2 9.9 10.7 10.3 5.5 6.8 5.4 5.5 5.8 43.7
O-N-1 10.6 10.6 10.6 5.5 5.5 5.5 6.0 5.6 46.9
C-N-2 10.7 9.6 10.2 6.9 8.3 7.7 6.9 7.5 26.6
C-NE-1 7.6 8.0 7.8 5.5 5.4 5.5 5.2 5.4 30.8
C-NE-2 17.9 18.7 18.3 9.6 9.7 82 - 68 8.6 53.1
C-E-1 x 12.9 12.9 9.7 9.4 9.4 10.7 9.8 24.0
C-E-2 x x X 45 45 4.6 4.8 46 -




¥ 5.3 AE #:05k0 o - HIe R

FI671(MPa) SRESH- A (298mabh) | ZXE&H B (455mabh) | 3Bk F C(494mabh)
s 38.744.4 13.0+2.3 13.6%3.0
(L MERY) (151° /61° ) (21° /167° ) (207° /85° )
oo 26.814.6 12.4+2.2 10.5+2.9
(HHLMES) (261° /59° ) (283° /73° ) (299° /73° )
oy 10.7+4.6 3.24+2.5 2.6+2.5
(FhrMER)) (28° /45° ) (159° /30° ) (101° /18°)
3% 5.4 DRA 5RO & A KR

EEJI(MPa) | #ERF A(298mabh) | #EEF B(455mabh) | 3Bk f C(494mabh)
s 14.0+1.1 9.0+1.1 7.241.0
(HrMES]) (293° /14" ) (98° /89° ) (10° /87° )
oo 9.9+1.1 8.041.2 6.521.0
(F7REMERE) (95° /76" ) (189° /74" ) (280° /86° )
s 8.6+1.1 5.441.2 5.340.9

(AL MERE) (186° /86° ) (4° /16" ) (131° /5° )

5.8

L1 7s

(2)AE #: & (WDRA E2 Sk 22RO (EFEY Vv 7HF

Mo 77 7Ny MIREBR 2L L TWb,



5. 6 Fi®

MIZ-1 54L® 291mabh, 455mabh 3 & U 494mabh 2HHWML7-E X2 BV T
AE/DRA VEIC X 2 AL FHlAER © £ L 720 AEEETIE, AE 77~ M O R
A MR DA, [ ITRBICEINT 2568055007279, AE 023 5% &
T5HIELEBLETERPolz, 72, DRA HETIEEKIICOT AEBEBDOIERILILES TR
Wz, BHBILHZRET 5 LIRS Tl o7, AE & DRA 5 O 5l &
NIz MEETI DK E S DRSS 5 ZALES, EERHA P TESE S 72K ERRP
AERC L 2P DRERR L —B L e h o7z, EHIT, AE L DRA D HRKD
ENFEILHADOHFINIES 2 EHKE L, RN 2O MERN T RET I &3 TE 2o
720
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(5)

(6)

(7
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(DI AZES  MEBEREEOBIR & RE, 92-93, (1992).
Holcomb, D.J. . Observations of the Kaiser effect under multiaxial stress
states: implications for its use in determining is-situ stress. Geophys. Res.
Lett., 20, 2119-22, (1993).
INE B, BARED R LAVICBITBERD A F—RRICEY S B,
B L FEH, Vol.110, 435-440, (1994).
IIAEE | BAEENC X 2t LR & 2 ORAO MBS DHEE, T T,
8 LRI EF B MEIS (BBFR(CO)(2) MZEERMES, (1997).
INE BB, TEILEHE, BAET D DRA IZ & 5= RIuHIERHINE RS 3 5 480
Wige, &R L FHh, Vol110, 143-148, (1994).
MEEEE, GERL, BTHES, BIEHE | KERPRED S H#HEE S h 2 MHn
T A LR E R R OBR, MERERTEY Y RIT4A, (2000).
WEE B4z, Villaescusa, E, %1%, BBIUFIA CAE#E DRAICI AT HH DR
FLERAEEHA, BIF L EMH, Vol.224, p.845-855, (1998).
EHR, SERR, EREE, WHPRAS I DRAEIC L AMEREDOER T
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