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1. [FCHIC
P2 — L~ A d, ALHEE SIS 7 O R HERIIAL 7 D E N ME— DO YT NHRIE SR IE Th D, BIIEERIEL QWO A8 ARG

B AEDA RO FALHERE T A MR AS L HANBH L TBY | ILFEZ DRI OV THIEBSED HILTND (FAARD,
2016) , A PRI B W TR ER RO AR S BB 72 B E BN D LA, 77— 7 41— /VRIZRIT DRSS O 7
KAEDZENT (Manga et al., 2012) | ¥R R OB 7 TOMIE~D N Z 7R IRENC I 1 PR EBRE M OB EL ThL =B D
WD RERH AFF D A4 FERHE N (Roegiers, 2016) . $EEa—/L~A > OHLNIEKOHEH BN LEE O B CELT M7.5
L EOHIEE 3 DA TTHART 24 FEFLAINIZEZ L, #IEBRICHI L7228 (B35, 2015) 7228 i@IER) 720G I OBELIC LD
BHROINE T EBDONAMENDHY ., I — N~ AR5 AR OEHL TOBAZ L H ADHEE RN )i
FATEDFRMERSH D, 2T, JIlEa— L~ N8BT 5 H R E EUE O IERIZR IS ) OBEFRLIC L DRE RIS
WAL,

2. BARRH

ATFFED LB DT E A BT 2 2151650 m DR —Y 7 No. 72 THEEEN =R =V 7L 005 322.65 m~
32350 m O HHLRWE EA THD, RUFLTIZRVD, HEE~O TR EEHER —Y 7 a7 THRINS VMR  UhE
DWIENZDUWNTEL T BN 72> TD (AR S, 2014, Fig. 1),

5y HOLHURL GRERLS) 25 oMk (B~ 2 V) . B ORI T TR b 2 R T BHEL HDY Y 7 T o 7 7T AN A iR L2
EafEIZ—E X AN THY, Bouma DFEET —F7 U AT RHEN e, BEEZL IS Ui S5t oE —RE 7V
ZRNLT T BEIRICHY . BEIEE T LIz 0 B B R B O /N ABFRO IS, B ITLR T LD
RFEOETRIL 0.15-0.59% ., XIS TDKFE, LR 7.0-14.0 DFEPHIZHDIENE, ~ 70 A XOREM FEER L,
RFEDEFILMRA Y LoD,

Fig. 1 Thin sectional image of the sandstone at 180 m deep of the drill hole at 650 m of #2 inclined shaft (the width of the image
is 3.5 mm, Matsumoto et al., 2014)

3. EER#ER
A=V 7 a7 hoFRLUCER 30 mm, &S 60 mm OEERIC= FE—RZ 0T, S Va v —J 0 M REIZEBAR
L. BUNHRT 2 — 7 %4 b= M AC Lo TS 72, MK C 2 AL EEZERAL TEHARSE/ AR K28V =
fifiz /L (Alam et al., 2014) [ZFA L THERRBRIEIC & R LT (Fig. 2) o MBS E SV OR A ICE0EKEEZARL, |
WA 1 MPa DREIBRAKEZBIDI Y VR T Th 2 Ttz KRB LT, BN EICEAREFNE (Fig. 3a, ©)
ZATV, T OB CIs ) OMEELE 5 % 72 (Fig. 3b), TOEE =LA Z1T > CHEIAZ ML (Fig. 3d) . SHIZRER
ZHIE (Fig. 3e, g) . DR H TIPS B ELA 52 72 (Fig. 3)
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B DIRFBRIZIV DR T OKREIEA (Fig. 4) DMEEINLRD M EEZ KOS 4= 9.57X10% (Pars ). [/
AL dpldx = 1.667 X107 (Pa/m) . IrififE A = 7.07X10* (m?) LEBITLL FORITRAL TRD T,
K — (fp_“ (1)
—A
dx
k :Permeability (m?)
q :Flowrate(m®s )
u :Viscosity (Pa*s )
dp/dx :Pressure gradient (Pa/m )
A :Cross sectional area (m?)
IS OBEELILE W EL 0.5 Hz | MkigeiE] 200s LU, §/KE23 10 MPa D354 DIk iR 0, 1, 5 MPa | §%7K/£23 3 MPa
DA OIRIIERE 1 MPa &L7-(Table. 1),
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m
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pump P, = 1 MPa % T— Endpiece
L |
Platen
Fig. 2 A schematic diagram of the testing system.
< 13 T T 13 T T T T
a L L
= 12+ - =12
[«b] r o L
§ 11 . \E/ 11
S 10l 2
5 10 @ 10
(&) I —
g 9r - = 9t
= | <
o
g 8t . Z 8t
S L L
T 7 L PR TN S S T I S S N 7 L | L | L | L |
0 500 1000 1500 1434 1435 1436 1437 1438
Time (min) Time (min)

(a) Hydrostatic pressure of 10 MPa for 24 h (b) Stress disturbance of 5 MPa for200 s
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Fig. 3 Example of hydrostatic pressure and axial stress.
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(d) Post failure after disturbance

Fig. 4 Change in water volume of the syringe pump.

Table. 1 Results of the tests.

Permeability (x 107 m?)

Test | P.(MPa) | Acx(MPa) _ _ Post failure
Intact | Intact after disturbance | Post failure after

disturbance
#1 3 1 2.22 1.92 14.6 8.96
#2 10 0 2.64 1.99 3.31 2.32
#3 10 1 2.99 1.93 18.9 4.01
#4 10 5 2.27 2.13 3.69 3.46
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(b) Permeability change before failure (c) Permeability change after failure

Fig. 5 Change in permeability due to stress disturbances and triaxial compression.
BERIL, AW TIT 72 o 7o ik E LIS I ELOM A G DHIZB W TREROZE B A R LIz, T70bh, ZHliiEIz LR
BRI 203 BHERTTHH# T, IS DB ELIC KR ZRITHD L7z (Fig. 5a) . —HlRIE CHAICRRNAEL, &%
BRELIRST2ZLITHBDTH D, b I DOEELIC L DR BHRBAOIREIZ, EBICEDbDEBEZLND, A ZINEAD
RIBEHR% Ky, A Z 7 NTIS BRI DIRE R k. —BENIER DORBERE ks, —WEMBER TS Bl 52 7%
DRBEFHE K LT DL, T —F033 DI ZEbH0 | IR R 720D Bk EO RESITH D B ELOIRIED K&
SMREWVEERFERDZEIT/ NS H 2D (Fig. 5b, ©) o ZORIKIZ, AR IS IRIEN RE@E DL~ A0 s Ty
IRBEHDWE DI TIEFE ICLDIRE RO PHEINLTDO N LIV,

4. ¥
WETERY G SR Z D BUFFRITE O AIREME ARG T~ 572012, =i BR ISR e lilis ) OB ELE 5 2 535 % i
L7e&Z A PR 72 filS NHEEELIC IR BFRIZT LA 352 2 MBI LT, IVBUERRTUFRTE E 2 5N DR
KEEELOVERIZ DWW CHRFI LIz,
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