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Differential Strain Curve Analysis on Toki granite for evaluating

the rock mechanical effects of Tsukiyoshi fault
H.Kato*
ABSTRACT

In this study, DSCA(Differential Strain Curve Analysis) method was applied on cores
taken from ten depths of drill hole MIU-4 for evaluating the effects of Tsukiyoshi reverse
fault on rock mechanical properties. The following conclusions were reached by comparing
the result of DSCA method on cores retrieved from the drill hole MIU-1 and MIU-2.

(1

2

(3

(4)

(5}

The crack parameter(AfS/f'), was found to decrease at the depth of 300m and
below 500m. This variation of the parameter seems to correlate relatively well with
the stresses predicted with hydraulic fracturing tests in the drill hole AN-1, MIU-2
and MIU-3.

The maximum principal value of (Af / B}, was found to be approximately N-S to
NW-SE orientation. The N-S to NW-SE ocrientation coincided well with the stress
orientations obtained with hydraulic fracturing test carried at the west side of
Shobasama site.

Stress regime estimated from DSCA method on cores from MIU-4 did not change
systematically with depth while stress measurement conducted in the east side of
Shobasama site showed a change in stress regime from reverse faulting (Sy>8s >5:)
or transitional stress regime (Sy>8: = &) to strike-slip faulting(Sy >8, >S54 at a
depth of around 600m.

The maximum principal value of 77, obtained from cores taken from the drill hole
MIU-1 indicated N-S to NW-SE orientation. The orientation was consistent with the
one of the maximum principal stress predicted from the DSCA method on the cores
from the drill hole MITU-4.

The stress regime estimated from the performed data by DSCA method of cores from
the drill hole MIU-1 was almost the type of reverse faulting. This stiress regime
correlated poorly with those determined by hydraulic fracturing test performed below

600m at the west side of Shobasama site.

This report has been drawn up by Dowa Engineering Co., Ltd. under contract with Japan

Nuclear Cycle Development Institute.
Agreement No.! 1306A010565

JNC Liaison' Ken Hasegawa, Geoscience Research Group, Tono Geoscience Center.

* ! Dowa Engineering Co., Ltd., Geoscience Consulting Division.

+ : 5., Sk and Sgare vertical stress, minimum horizontal and maximum horizontal stress,

respectively.
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BHBERREREL 7S v 285 4 —%

& £ A B C D E F G H I J
—_ BREUTEE 115705~ | 24984 ~ | 341.21 ~ | 4445 ~ | 552.76 ~ | 586.35 ~ | 591.93 ~ | 698.28 ~ | 714,89 ~ | 747.98 ~
T 1 157.93m | 259.26m | 341.52m | 445.15m | 553.25m | 586.51m | 592.26m | 698.60m | 718.14m | 748.18m
INTA—H I
) 1 6.14 4.62 3.99 4.23 4.13 4.51 4.80 2.89 3.83 —
B, 2 3.10 4.24 3.51 3.56 3.13 3.41 3.67 2.52 3.57 —
(104/MPa) 3 1.83 2.50 2.66 2.18 2.68 2.60 3.08 2.36 286 —
AB, 1 18.95 10.98 7.38 21.95 27.27 56.24 22.27 4.40 10.32 —
(10-5/MPz) 2 8.76 7.82 4.70 14.18 8.32 40.54 17.78 2.86 8.57 —
3 5.37 221 0.87 3.51 5.48 28.24 13.16 1.31 4.75 —
(Aﬁ ﬁf)j 1 4.06 2.77 2.05 5.83 6.92 17.66 6.32 1.85 3.13 —
(—) 2 3.36 2.14 1.31 5.17 3.32 11.37 4.40 1.06 2.34 —
3 1.36 0.75 0.42 (.86 1.93 6.98 3.15 0.50 1.43 —
Mo 1 328 232 174 318 446 772 459 79 370 —
(109) 2 173 157 84 176 164 643 395 52 249 —
3 97 23 15 67 118 438 280 20 165 —
— 2 L BUT RO NSV DR TE LS
#£82 (AB/B), PoREENDNICH DR
& H A B C D E F G H I J
FHEURIE | 167.06 ~ | 249.84 ~ | 341.21 ~ | 4445 ~ | 552.76 ~ | 586.35 ~ | 591.93 ~ | 698.28 ~ | 714.89 ~ | 747.98 ~
~ 157.93m | 259.26m | 841.52m | 445.15m | 553.25m | 586.51m | 592.26m | 698.60m | 718.14m | 748.18m
T/Ts 2.98 3.69 4.89 6.76 3.59 2.53 2.01 3.70 2.18 —
Tk oS0 2.47 2.85 3.12 5.99 1.72 1.63 1.40 2.12 1.63 —
ga 03 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 —

— Iy LAY HRIEDTNEI NS ERNTMA TE




| ——x1
—x2
xy 1
100+ — xy?2
g v
3 — 2
5 1 yz1
3 —z2
o
2 — zx1
& 504
0 T T T T g T \ T T I v 1
-1000 -800 -600 -400 =200 0 200
Differential strain, 10"
150
| x1
x2
Xy 2
100 y2
g vz
= yz2
¥ z1
m z2
U, zx1
~ |
& 30 zx2
0 T T T T T T T T y T 1
-1000 -800 -600 -400 -200 0 200

Differential strain, 1 o’

181 FHEZABIUBDEN AT MG



150 -

\ C
\ x1
] xy 1
——xy2
y1
. 100 - y2
2, o —yz2
= % —z1
N N —z2
S N :
H -  ZX
& 504 zx2
& NN
AN
| N\
R\
0 T T T T T T T j !
-1000 -800 -600 -400 -200 0 200
Differential strain, 10°
150 -
D
x1
X2
xy 1
100 - xy 2
S “
= yz 1
¥ 1 yz2
Ty
3 z1
g z?2
& 504 7% 9
\ !
0 T _ T y T T T T - 1
-1000 -800 -600 -400 -200 0 200
Differential strain, 10°
¥ 82 HEHCBIUDOAN—ZUT AME.




Pressure, M Pa

Pressure, M Pa

150

x1
x2
xy 1
100 y2
yz 1
yz2
zl
z2
zx 1
504
0 T T T T T T Y T — f T 1
-1000 -800 -600 -400 -200 ] 200
Differential strain, 1 o°
150
—x1
1 —_—x2
v
100 - vzl
— yz2
] —z2
zx2
50 4
O 1 1 v 1
-500 -250 0 250 500

Differential strain, 10

%83 ABMALEBILIUFFOEN -ZUTAMA.




Pressure, M Pa

Pressure, M Pa

x1

—x2
— xy?

y1

—y2
—yz2

—z2

zx2

150
| / G
R
| \
/.,/
100 - D
/,,/
T —zl
504
D T ) v 1 ' 1 T ] : i 1 v 1
-800 -600 -400 =200 0 200 400
Differential strain, ! o
150 -
%1
1 x2
xy2
100 - y2
yz2
z1
] zx2
50
O T T T T T T T T T 3 ¥ 1
-1000 - 800 -600 -400 =200 0 200

Differential strain, 10"

84 HBECBLIUHOIL—ZEU07 &AM,

—21—

-




150

| —x
xy 1
100 4 ,@
] ——
&
= vz
¥ 1 —vyz2
5 | S——
: \ —— 22
& 50- /f,.j zx2
\
X\
0 T T T v T T T T T 1
-1000 -800 -600 -400¢ =200 0 200
Differential strain, 107
150 =
| x1
x2
Xy 2
100 - y1
S 12
= yzi
R d vz 2
Ty
= z1
2 2
& 50- =
O 13 ' T 1 T  § ! 1 1
-1000 -B0O0O =600 -400 -200 0 200
Differential strain, 16°
B85 FHEFHIBIFIOR]) —E£MT AR,




60 ——————T——— R
Apgi=3.45(8p5/58"'),; 8
®
40 1 ©
o
{1 @
O
20 4 @
3 L 1 ]
0 5 10 15 20
(Ap 8)r ., -
(b)
800 T T T | |
o 3
600 |- 19
R 1 O
@
400- .' ~ = .
P O
@ ° | ¢
200 0o e -
ﬁ l 1 ' 1 l
0 5 10 15 20

@86 @ (AB/BY), AR, BIUW (AB/BY), &n,, DHEE.

S m e =D o m e

— T oTmEd o m e



8. 2 23y sNSA-—YDEEDHM
DSCA Eh B 6nEEFNTNOAT -5 AB,, (AB/B)),. n, CEHBEGED L

EoFR%E, BHIR - XYZ BER>LEAELO ENV BEERCERL TLERY L
7RE (BARE) T2:H8THIURBEDLITHD. b DHRERDIL, EFHH
DEM[BOAMIEHZDIEE2VTWE I LR END. £T, K 88bDEFEHRERMRD
ElEZDE, FHIL>THES2ENRREL, TNIREFREREOR FHENZFHIC

- TREDPOTHELEIDND. 7T v I RFA—F AR, (AB/B), XU, ®

EHOES>EOREIRBBEFRCTH S BAEME (OH) ORMIIEET B &, AB, L,y
TRBREROTLIZAHT 5RAAEBENS VW VWO HAGAD SN D. Af, &1, DT
DEPZERNE, 5, 1277y 7 DT AN FEOEEFEINTWD I EIZES. —A,

(AB/B)), DRAFEDHTHEIAL, BIUn, LETRLZY, REROBARTHHT DL

WHHARH L, TOLDRNTHEROBHVE, AS, X, CRETEEROBEGRITE
RORFHOBEVHREN TV B0 LT, (AF/F), IEHEREREORENT R
PRTVEI LI LZEELLHAS,



(a) A, N

T ,,__L__F\\N
//\ A \ ®
/// £ A \ O
/ A ] _ Q \\\ 2
| @ - WAl 3 |
1 " g " g
\\ Q . O/ I/ C.>
\ A °
\ ® 9,
.
N

/

[o o 5 W

| ] A B

| AL :

\ H O /’.‘

\ . A O
o

8.7 DSCAEDLALNINT A— 5 @A, b X FWHAB/B'), nEEDHI.

T =" =E g awme



(atng

L 20X I 10X 10101

= i o> -~ B > B e B @ T v = S

4 8.8 DSCA HED LA L7 3T A — 4 (@n, B & b B OFEDHI,



9. ER

9. 1 MIUASHLSrOBRREN-ESERANORBERIATIER

MIU-4 sfoaaREiZ oW ITHEEN 275 v 2 BEIIHET 595 4 —% 1%, DSCA
EOEAREF XD 2T 2451, YFHBOTMPEIRES I UCASHEORKIC
Bha NENRBRCEZRCBRTLSLEELZOND. 22T, 25 v 7EBBECHTS

RS 2= AL, (AB/B), 8&Un, OREX L, WHI RSN EHEEES LR E

BEORE: OBRERT LML DED THD. Z 2T, BEoKPERERE, AEEHE
DEER2RLTVS. TIN50 A7 DORMARAIETERZLZDE, KFAFA—5D
MBHBRSRL L LD TH T, p, MRSy 707 27 FROSHHEBLTHY,
(AB/B), REEBREREDBRAKOBEIRYBONT WS INbD2 5y 2 BEIE
THENRNZA-F2DRHERAL L, BREIEE 300mB LU 550m A EEIC L TERIRE
EQOBRVWAPLEVAIZEDY » THEA~C, BB D~GELTHAMH~I D 3 HIz4ET
L5 77y I/BEOREVIRISET 3L, A D~G, A8 A~C B H~J i3,
HE 300m T2 5 v 7BENETT 2D}, AN-1 SHB LU MIU-2 SH OEE 300m
fHETKFGIAEAIMET T2 WOLHIETHEDIEBEDLNRS. £, ATHBETHOR
B H~J Troy 7BENMETT 5013, MIU-3 SHOA SWE THTHRIE A XIEIC
& F9 2HA W B LU B AEAEKOKFEIS IS FE 600m fHE 2 5EEHHAD
7T EHE WERETHEDICALSE DEDIERn, K239 285 A—FDK
TEOREANOSHER T, 2k L TEESARAEREROKFELIOSHER
BEHR<HETSLDTHS,



Vertical depth, m
b
<
<

600

800

6 I

Aﬂl, 107 /MPa (AB/BB )1 y - /. 10°°

0 20 40 600 10 200 400 800
T T y T T T T

-m O 1 -DAJ 11 oA O
D 20 1 b 1 b a0 7]
RO 4 O 4 BAO
a A QO _WQ Fay) 4 1Ooa O _

DA QO oA O oA o]
- pagO A Ol [ ma@ A o1 r oAy AQ
...................... | coccccmcca e ra csemsmmmeemsammmansna
Ho 1 o 7 Poao 7

| 1 | ] 1 i | 1

91 739783 4A—% ¥ MIU-4 SEAOMEEEDBE.
(BB K ETHBSTIASHEOBREEZERL TWa,)



HIZ, 05w NRFA-FOEFOFAEA»S, MIU-4 SAAEE SN LETERESOW

B IR HET S, BRIz L 512, ADSCAXBIZHIN-AHOBHFBEHER
DRFHEGREY 70T, ZITRESIOD(AS/A), DAEIZ>1WT#%¥% 3. DSCA
BOEREEDS, (AB/B), DEAEMOHIAENOBAERNOAME Hi3T 2
ERTED 8T ORATMEIEN-S 25 NW-SE Az 4Ai L THWaE T &5, MIU4
SHABE SN LEERS I BT 2 EATBIC O AR N-S 5 NW-SE ARTH 2
EWAB, IOHEE EEHHMTERINKEHERECLI2OHEIRESER L
BHHAMGLTVE, 2 (A8/B), 0RA PEBIUBEIEEOVWTASBERD
A GKFEARD a0 E GEAME) CERALLTHHEL TSI E T, &
AN EIN-REOWEIBREAHET 2RI OLS5THS. HESNEIRE
EHRBOBRREE E ORIZASKCEAMIZEDIZCWE, 246 LTER G In kWY
IATHITNHBRTHABAENSEWLSTHS. —H INFTREESERBAORERH
E-Y Y IENRE AN T, MIU2 A B LU MIU-3 AL TH I hbn - kKEBBABIC X
MBS TR OREN S, KELASFIZEATHE LBOEE 500m 75 650m %5
LT N0 M TR THRAFEIFRLZHE VOB LEBRIBO LN, #
ziE, MIU-2 FLCHEE 550m T S,> S,> S, 0uHBR» 5B NKERA FLT
MIU-3AL CHRIFEE600m T BN NS §,> ;> S, OEHERIA L HBREHFNEL LT
LA Lahs EEERBEAOMIU4ASHOoEGR2H W DSCARBOERL, I,
COIINEEIIISZTHICHEREORKWEELRIRED R 5 2,

£9.1 (AB/B), DEMOHE, SHREE N ARG B

FS I HEHAE | BR o 7 HRECRCfH] A NRE k]

1 A eS| 157.05m~157.93m ByheEL FAREIN B W

2 B fERME | 249.84m~259.26m i b A HAEEIN B

3 C fEfs | 341.21m~341.52m IEBTER H B D4 de W ER
4 D fEfs | 444.50m~445.15m EWER B B L de B
5 E it . 552.76m~553.25m R BN B D i\ ES
B F fEiE | 586.35m~586.51m | BT EBR UNENY | Wi LRUENES
7 G 1EfdE | 591.95m~592.26m i i BiE FRAENE R
8 H fEfs | 698.28m~698.60m B g M TRAENE
9 I fEFfE | 714.89m~718.14m WEEX BiE TR AN B W
10 d {EEiE | 747.98m~748.18m — BiE MR E

— Sy 2 EBUT RIS TLNEWEHIIFMAT E il -




9., 2 MIU- 1 5d»58EEIN-EEBMOBRER L FHEEROEE
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