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The Mizunami Underground Research Laboratory (MIU) Project has been implemented to establish
techniques for investigation, analysis and assessment of the deep geological environment and to develop a
range of engineering techniques for application deep underground. In this report, results of Differential
Strain Curve Analysis (DSCA) and elastic wave measurements using polyhedral specimens from the
08MI13 and 09MI20 boreholes on -300 m Stage at the MIU are described. The objectives of this work are
to understand in situ stress condition around -300 m Stage and confirm validity of in situ stress

measurements during the surface-based investigation phase. The results are summarized as follows;

1. The maximum principal stress is distributed in a NW-SE direction in the 08MI13 borehole. This result
corresponds with in situ stress measurement results obtained during the surface-based investigation
and construction phases. However the maximum principal stresses determined in the 09MI20
borehole have such a wide range that a consistent interpretation is difficult.

il. The ranges and averages of the principal stress ratios are almost equivalent and show less than two in
the 08MI13 and 09MI20 boreholes.

1ii. Principal values from the DSCA and elastic wave measurements using polyhedral specimens from the
08MI13 and 09MI20 boreholes are compared. Although consistency of principal value for 08MI13
borehole isn't observed, results for 099MI20 come out the opposite of 08MI13.

Keywords: Mizunami Underground Research Laboratory Project, Rock Mechanical Investigation, In Situ

Stress, DSCA
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33 HESN=OTVvI/1R5A—4

£33 1T INRTA=EDO—EaRrt, #3.3.1 O—ERPOEMAERNIX 3.3.1 (R T X700
M CRLR L7z, F7o, K 332 (27T 7/ T A—=ZDEHD SO TR V7 B (AR ) KE R
o X332 OFATFEHIR I - BALEETO R L2 R T0d, [T 0O - A-OHENE, %737
A—B DR B/ N FEEOF A EREERL . 7T ry hOFFHZFELIZ“08A e B I 2R 3 (R
2.2.1), AEROMERIL, 5 1 BRECHRLNIZIHIS A RIER REDOX LB MA 5 5 BT TRRIR T 5,

#33.1 BHESNTZIT0 I3 A—4(1/2)
(@) VI o"FA—54 glo—E

B'(10°/MPa), EE/EE o/ o3 0/ o
HH R FNE EAGEE /N FAE
(mabh)
28.70 08A 8.60, 118°/84° 742,22°/46°  6.42,215%45° 1.3 12
36.50 08B 8.58,261°/46° 7.36, 87°/44° 6.61, -6°/87° 1.3 1.1
08MI13 5-4L 46.20 08C 8.08,141%/56°  7.27,-93°/49° 6.57, 27°/60° 12 1.1
54.60 08D 9.25, -71°/80° 7.52,48°20°  6.76, 196°/73° 1.4 1.1
58.50 08E 9.64,-76°/86°  7.95,-170°49°  7.09, 18°/41° 1.4 1.4
27.50 09A 8.25,131°/57° 7.16,23%65°  6.29, 263°/44° 1.3 1.1
57.30 09B 8.27,269°/78°  6.97,175%71°  6.52,30°23° 1.3 1.1
09MI20 5-FL 73.60 09C 8.12,-19%60°  7.61,105%47°  7.14,230%59° 1.1 1.1
73.64 09D 8.33, 70%/55° 7.50,322°/66°  6.89, 205°/45° 12 1.1
90.80 09E 8.40, 156°/43° 7.65, 53°/78° 6.61, -48°/49° 1.3 12
(b) 7T ITGA—FABD—E
ABK10°/MPa), & MgER ooy o5/ 03
F R FME A B/ FAE
(mabh)
28.70 08A 6.12, 136°/77° 5.34,19°27°  4.73,232°/67° 1.3 1.1
36.50 08B 8.10,-83%62°  5.15,106°/28° 3.05, 9°/86° 2.7 1.7
08MI13 7L 46.20 08C 9.57, 127°/85° 6.60,28%/32°  5.15,220°%59° 1.9 1.3
54.60 08D  10.88,115%69°  9.74,359°/43°  5.44,220°55° 2.0 1.8
58.50 08E  21.51,-83%75°  8.85,127%17° 6.92, 9°/82° 3.1 1.3
27.50 09A 6.99, 143°/88° 4.66,49°/38°  3.33,234°/56° 2.1 1.4
57.30 09B 9.53, 85%/65° 8.23,308°/32°  4.74,185%71° 2.0 1.7
09MI20 7L 73.60 09C 5.17,-54%43°  4.09,-147°/88°  2.37, 121°/48° 22 1.7
73.64 09D 437, 15°/53° 3.26,129°62°  2.41,245°50° 1.8 1.4
90.80 09E 8.23, 73°/75° 6.38,310°26°  5.16, 167°/69° 1.6 12
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#33.1 BESNIT9I354—4(2/2)
(c) VI3 FA—5 AFIB D—T

ABB-), EaMER ooy 0503
ety BRFAHE B! b AN

(mabh)

28.70 08A  0.79,174°39°  0.73,351%51°  0.64, 82°/88° 1.2 1.1

36.50 08B 1.00,-79°/69°  0.70,102°21°  0.44, 11°%90° 23 1.6
08MI13 7L 46.20 08C 1.23, -51°/86° 1.00, 4443°  0.69, 215°/47° 1.8 1.4

54.60 08D 1.31, 68°35° 1.24,333%87°  0.78, 241°/55° 1.7 1.6

58.50 08E 2.31,-85%72° 1.18,56°23°  0.94, 180°/77° 25 13

27.50 09A 0.92, -36°/80° 0.62,70°/34°  0.51,228°/58° 1.8 12

57.30 09B 1.34, 65°/33° 1.08,290%65°  0.69, 190°/69° 1.9 1.6
09MI120 7L 73.60 09C 0.67, -75°/43° 0.54,24°/82°  0.31, 121°/48° 2.2 1.7

73.64 09D 0.56, 5°/60° 0.42, 137°/41°  0.34, 259°/65° 1.6 12

90.80 09E 1.06, 79°/85° 0.95,341°33°  0.60, 172%/57° 1.8 1.6

(d) 7T 73F A=K, D—E
170(107), /R oloy ooy
5 HRFEE GBS /N FEAE

(mabh)

28.70 08A 135, 122°/66° 101, 4°/44° 89, 229°/56° 1.5 1.1

36.50 08B 174, -87°/65° 111, 87°/26° 58, 182°/88° 3.0 1.9
08MI13 =L 46.20 08C 210, 121°/76° 139, 20°/50° 89, 226°/43° 2.4 1.6

54.60 08D 237,102°57° 143, 337°/49° 124, 216°/59° 1.9 12

58.50 08E 401, -87°/74° 123, 172°/55° 109, 23°/40° 3.7 1.1

27.50 09A 182, 147°%/80° 114, -106°/32° 87, 60°/51° 2.1 13

57.30 09B 214, 95°/61° 149, -99°/29° 99, 2°/84° 2.2 1.5
09MI20 7L 73.60 09C 148, -36°49° 131, -137°77° 66, 119°/44° 2.2 2.0

73.64 09D 140, 18°/59° 87, 128°/62° 59, 250°/45° 2.4 1.5

90.80 09E 200, -78°/88° 154, -171°/40° 139, 14°/50° 1.4 1.1
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AR 22BN T—BEH RS BE s EEE OSHME (K ®H, Y=yt 27 —SX,
MODEL-5251A. J&4%/ /LA 200 kHz) Z 788k i O FAT72 1 et DR MmICEE L, #0IRUE B a2 dHl-2 T
%%T%‘IEZOD%H#MEUEU:O K79 49 MOYATRERE M ORI /AT E > THIE LTz, —RITH
P RS 1 2% B Ath (2008) P[RR D J5 1 CHEME LT, 5 A OBEPERE FE 3R BER 76, ¢)
X, (6, (p)jﬂ'!ﬂ@%{i/\ﬂ\/l/ k=(cos&sing, sinésing, cos@)x 5 ., €D MREE W, (i=x, y, 2)EF T &,
ROIINEFTZENTESD Y,

V(0,0) =V Ve AV Ve +Vve + 2V, v v +2V. Vv + 2V, Vv, (4.1.1)
(0, p)% k T ITNACKE T DHMERGERE Vg LRI T 5L IRDIDICEZHZ B,

Va=Vvivy  (G,J=x,,2) (4.12)
ZIT V=V SN ET 5, A4.1.2)1ER D Z ik 2 B8 T A k o dhiE £ CoR

() 2 1V, THABNAHZELRAETHS,

Vxx. =1 (4.1.3)

gt

ZIZTLx=x, 5,7y, =z Tk, F(4.1.2)1%, N340 708 Rl CRBLSNDZEAERL TV,
SHIT, ZDOREL Vild 2 BERIFRT YV EL TR Z L3 TE D, ZhUE, EEB IO E#OFEE
L, IKUTHD LT, ENODIRSIROT B D6 LR FE A fE - Iﬁ/\ﬁ%/%i‘%éﬂé;k%ﬁ
ML CWD,

V,m,=Vm, (4.1.4)

i v

ZZC m XS B OBALARZ NV VIEEETHY 3 E HA A OREFERIZX@E 1L DEEAL T
¥ vy ZRDIUE, BT (OF ) T NANEEIS T (FOT ) 2R HO LR FHEIZEY | E
BEJFNLG3AT O il 5 M &2 ORE D% RDDHIENTED, Flo, 4R/ 5k vy L& F MO SRS %ER
(A12NTE UL, A F ST T DR R A G R T 528N TED,

42 FHARER

X 4.2.1 12 08P D = IR TINS5 4 & 08A ¢ DSCA FRBRHE 5% [X] 4.2.2 (2 09P D =Rtk
B S3 AL 09D @ DSCA #BRAS K, My D —HaR 42.1 [RT, & 4.2.1 OERABRNEX
33.MTRT IS5 M TRER L7z, DSCA R RICHOWTIE, K331 L[AERIC@. A, MIZNTH
o1, O3, O3 TR TN, [X] 4.2.1 IZ7RLTZ 08P DM I FE /34 & 08A D DSCA RBROAEFICL DL,
FAEDHAL AR O —BuF RLAen -T2, — T, X 4.2.2 IZ7RL72 09P & 09D D LLigHs Flc L n L, B
PEREEED FEDN | fe/NEEEE DSCA SR O 5 K FMED FH A HAHT B —B L7z, FHEHEDE
& DSCA RERD g/ NEAH, e RHE O FAEE DSCA B [ EEO AL, BURLIZES 72 T
PER B U W CEFITALE LT, ZOZEG, HEREE L DSCA B THRONIZI Ty /3T A
— XD I3 A% LT 5, 08P (DWW CIEFRFIAY 7 [/ 23 o7 - 7223, 09P (2O TiE bk
B — BT MDD, BXoNE—2>DOBHELTIL, 08P & 09P D MR I#H FE D K& fe /D
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5. FE 300 m AT DM N REBEIUE 1| REDHE NREEREDHLE

ARFETIL, DSCA B THROLNIAEROLEE 300 m AT — VOIS R EZ R DL L2, &
NHEH 1 BB TRLII IS I BIE RS R L3 L2 FAC DWW TR <5,

ARG RN LD E, 7T 07T A= 2NBREES D EIS T1 L, 08MI13 54l Cai/os* 0o/ o DHiPH
IXENEI1.2~2.5, 1.1~1.6 Z7R L, SEEEIZENEIL 1.9, 1.4 L7e o7, 09MI20 5L ClX, oi/03° 0o/03
DOFFAIEZ NI 1.6~2.2, 1.2~1.7 ZR L, EEHEIZZ TR 1.9, 1.5 720 1 e FEFH B L OV
EEHIZ 08MIN3 HALOFERIZUT D o T2, ZDOTEMND | VEEE 300 m AT — Y OIS I PIREEIT, FIE T
ot 2 LR AR E TSNS,

ARFHE THELNIZ TS F NSOV T, 08MI13 54L& 09MI20 5 fLOfE RAMEEL 5L, 08MI13
FIL T, IR FEI SO A, ALV —FE H7 IS A T D W 2 b7z, — 5T, 09MI20
LTI, 08MIN3 S ALDOFERITHLAR | N PR E R 72 A R % L 2 E DL o7,
L7zh3o7CL R 300 m A7 — Y OPMIIR IR EEZ R~ 5L 08MI13 5 fLAFIT O e K FIS 17 M,
A6V — B G 7R3, 09MI20 S AL X EIS S MAELIL COAZEN TREN S,

WFFERT AL CORBIS FTHEIL, 55 1 BB\ T, KRR (AN-1 541, MIU-2 5-4L, MIU
-3 BfL, MIZ-1 B4L) La7iEc L0 11E (MIU-2 5fL, MIU-3 54L, DH-2 5-fL, MIZ-1 L) 28
EMiSN TS (K5.1)7, £, AFZEH0E ORI Z FEO BT IR B BE TOTRE 100 m PAEAT — VB L O
FE 200 m R—U I HEYUICIIT DM ER =DV FE BN T SRR K ER R - 7 v
([CED S MENERESI TS P10, [ 52 (2505 ROW ., T 200 m R—V 7 REHIC
BUIDEENFR =V T REZTTORREEROEED IS AR ERT, TIUCEDE, —HORE
MAEBRE  AKCERNORKFEIS OIS - 5 AR T 28N> TRY 'O R TEML7-
08MI13 5 FLIZDUNTIE, BREE 200 m £ TOXEME ) Fa — U 7 A RS REFIFBI7Z2568 RAFONT,

51 5 1 BB THAIL A=V 7 Lo E K
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6. F&&H

B IR R e WF IE AT O ZEHTIE OTREE 300 m AT — VBT 22 7B I D0 HIG HRE L, RE
300 m fHEOEBEOWMIS I PREEDEZ H LU, VEEE 300 m A7 —Y CHRHISL-AR—U 7 4L
(08MI13 5 fL. 09MI20 = fL) MHEREE I =a 7 2 Ay, a7 #E0O—ffTh5 Differential Strain Curve
Analysis (L T, DSCA) 3 L7z, 7o, a7 IEDOFEROMTEDTZHIZ, DSCA R CHRIRL7z=7 i
FEDRE A 2L AR . IR THMEROH B E 2 FE i L7z, AHA RO L, 5 1 B
TRLIVE RIS D IERS F D2 4 MEREGR DO T-DITIE S D, RHEORE AL FIZEE T,

FIEFIDOFFHNZDONT, 08MI13 4LE 09MI20 5 fLOFERA k3 5L . 08MI13 5 fLIZDU T
L BRI O MRS — BT A2 A0 T2 LW bz, ZOBMIE, 4%
THEMELTE2 1, 2 BB COYIHIS JHIE CHRLI i KEIS 1 M ERTR7Z 7=, —J7 T,
09MI20 5 FLIZDVNTIE, 08MI13 HFLDFERITEL A T 98 R EFAERI R A ) 2 5L
FTENHEEL D 5T, 08MIL3 B ALOWIHIS JRAEIE, 55 1 BepE L [FIRR, IS 0 5 m Ak rE —
HH NI T HETEND,

DT 78T A= INBHEES LD FIE I, IR OB L OVESEED I 08MI13 B L
09MI20 HFLOFE AT I o 72, HARIIIZIL, T 300 m A7 — ORISR EBIL, 2 L F o &=
ISt ER T E T RIS,

08MI13 5L =R ITHMEI G E D TS DSCA SREROD VT /3T A—Z Dl Uik R, &
TEOJ7 A EEHT K L Apd -T2, — 5T, 09MI20 5 FL T Ebli Tl S O EEDO N,

B/ N EE & DSCA FRBRO e K FEAED AL AR A — B L7z,

L% BTRHUEMTFEEHE T, TREE 300 m AT — B WS IR GEIZ Z 290G T E % T E

LCWD, RS EC o U7 i Ak B L TR B ARG DR E RS R L Dxt et RFHAED
YRR ETEE 300 m AT — T OMHIG I TIRIED H 72 H85% T EL T D,
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