JNC TJ7440 98-003

MIU-14LD a7 2 W72 #E

(BIIF - BRHEAREEE ZORBERES)

19984E9H

RIS R

Al




BRI OERDAFICOWTE, TRICBHAWEDET &,
T509-5102 IREELIETIRETEHF59-31
sl SR Y R il
HERRZEr s 7 —
oAy B R

Inquires about copyright and reproduction should be addressed to . Exploration
and Mining Technology Development Section. Tono Geoscience Center. Power
Reactor and Nuclear Fuel Development Corporation 959-31, Jorinji, [zumi-machi,
Toki-shi, Gifu-ken 509-5102, Japan

© EhHIF - BB REZR (Power Reactor and Nuclear Fuel Development
Corporation) 1998




JNC TJ7440 98-003
1998 F9F

MIU-1fLD a7 2w HEsH
y (R KA —*
(= 5]

REECHBTHEEDZHBETL2HE, IHME2EMCEBLTBL LEEETH S,
MEBUOMEMEIREEZEBL B LICkYy, 6HWRERE - BT +EHTA L
PRI 5, BAETIZ, FEHBENEICT —/N— a7 U ¥ 7k ERRE 3 12 F]
RAENTEz, LA L, ShOoBENEBETERS A FEZFRICERTE 2 LI PRI
72K, POFFLEMRODOTH o7z, —F, BERTERETRLFEILTI—ZX5F 4y
7 LIy varigk (BT, ABLEST) LB fbik (LT, DRA LEET) 2555,
b DOHEE, RUERBEICHTHFEICHET, MCERTE 28828 LTy
5o ABBETHEHAIAYV—RERAZEFA LT 5, 14 F—PRL I, BENEZSTH-M
FHIB T A8, ST EMERI 2 ETARBIZIZIL AYRE LEWEE THE, —5,
DRAZ CHRER DI — M HBRO IR EF AT 2,
ABFFETIL, LBAEREOWHBE 2 BEA, S BEEL1000m $ CHRBSRIC BT 2 = &
Z HEYIZ, MIU-14L2 SHRELS N-TBRIE R — 1) > 7 a7 2 FH L CEEH A O D 8T
BARRIRZ AR LDRARESFA L THE L2 Bo NI GROBEL L TIIRT .
LEBFEmETiE, LEWEZF230mV, 210mV., BE$90BICHRET S LIk
A PR EHE LI,

(2)AEETH., 2ToRBF BV ITHREFRNODIBIER S+ EETE -,

(3)DRAZE T, BAREELRED 7 — % 2 FH L CHEF A0 BT RS+ 8e T
A

(4)SRES FIDLIME RS o & THE VHEDBIZIE, o =0.027XHZ5HEDH 5=
LA L7,

ABETIL, BRAHAHAAEINE - BRI REE I & O & ) 2HE LB
BETH 5,

HHES | 08C1585-2

HEEHELMEED L OELE AR Y S — BRSNS =5 FERT
B e v i S N i e



JNC TJ7440 98-003
September, 1998

Measurement of the initial stress in rock cored from MIU-1 borehole
K.Hata® H.Ouchi*
[ Abstract]

When constructing underground rock cavern at great depth, it is quite important to estimate the
initia] stresses. If the initial stresses of the site are known, the most suitable support memiber and
quantity can be determined. Further, the shape, location and selection of the layout can readily be
determined. For the determination of the initial stress condition, overcoring method and hydraulic
fracturing method have been cumrently in use. However, these methods are very expensive and
laborious for implementation. Therefore, since acoustic emission (hereafter abbreviated "AE")
method and deformation rate analysis (hereafter abbreviated "DRA") method can be examined in the
laboratory, these are very simple and inexpensive. AE method use the Kaiser effect. The Kaiser
effect is a phenomenon that AE activity begins to increase continuously when the compressive stress
level exceeds the previous maximum stress. On the other hand, DRA method use a non-linear
characteristic of stress-strain curve under compressive load.

It was estimated that the vertical initial stress in rock cored from MIU-1 borehole by AE method
and DRA method. The purpose of this investigation is to estimate the initial stress condition about
depth 1000m area in Toki. The result can be summarized as follows;

(1In Toki granite, the Kaiser effect made clear under the condition that threshold levels were
230mV and 210mV and total-gain was 90dB,

(2)By AE method, the vertical initial stress could be estimated from all of granite specimens,

(3)By DRA method, the vertical initial stress could be estimated from starain data after second
loadings, and

()1t was made clear that the relationship between the vertical initial stress( o ,) and overburden(H)
is ¢ ,=0.022 XH.

This work performed by Obayashi Corporation under contact with Power Reactor and Nuclear Fuel

Development Corporation

Agreement No. . 08C1585-2

JNC Liaison . Tono Geoscience Center, Geological Environment Research Section, General
Manager, K. Tsubota

* . Obayashi Corporation, Technical Research Institute - : \]/5 .
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F—5 AR I 2WHHENESEE—8

SRk ?‘EHEL DE:S - iTALN ?EJﬂ:E BE |[HAERNEEERT
No. RE BEEXEE HE il s S TRELZHE
(m) © {em) (kN/nt'} (MPa) (8)
MIUL196-2 | 196.13 | 2.97X6.24 | 2571 4.73 4
MIU196-3 | 196.24 | 2.97x6.28 | 25.78 5.09 4
MIU196-4 | 196.32 | 2.97X6.30 | 2574 5.45 4
MIU297-1 | 297.77 | 2.99X6.26 | 2558 6.43 4
MIU297-2 | 29788 | 2.99%6.30 | 2554 7.14 4
MIU297-3 | 29795 | 2.99X6.06 | 2555 6.26 4
MIU298-3 | 298.21 [ 2.99X6.38 | 2556 6.77 4
MIU409-1 | 409.64 | 2.99X6.34 | 25.74 11.01 3
MIU409-2 | 40975 | 2.98%6.41 | 2579 9.84 3
MIU409-3 | 409.83 | 2.98%6.39 | 2578 10.39 3
MIU409-4 | 409.95 | 2.98X6.32 | 25.60 9.32 3
MIU409-5 | 409.35 | 2.99X6.39 | 2556 10.33 3
MIU409-6 | 40943 | 2.99X6.48 | 2553 9.43 4
MIU409-7 | 40956 | 2.99%6.38 | 25.76 8.52 4
MIU504-1 | 504.04 | 2.99%X6.02 | 25.74 14.39 3
MIU504-2 | 504.24 | 2.99X6.02 | 25.76 12.26 3
MIU504-3 | 504.34 | 2.99X6.06 | 2577 13.89 3
MIU504-5 | 504.43 | 2.99%X6.17 | 25.79 14.37 3
MIU590-1 | 590.64 | 2.98X649 | 2621 10.73 4
MIU590-2 | 590.73 | 2.99%X651 | 25.97 10.67 4
MIU592-1 | 592.20 | 2.99X6.55 | 25.75 9.07 4
MIU592-3 | 592.3% | 2.99%X6.45 | 26.11 9.43 4
MIU674-2 | 67470 | 3.00x5.81 | 2592 17.12 2
MIU674-3 | 674.77 | 3.00X597 | 2588 18.00 2
MIU674-4 | 67496 | 3.00X6.18 | 2592 16.59 2
MIU799-1 | 799.62 | 3.01X6.26 | 2553 22.03 4
MIU799-2 | 79969 | 3.01X6.45 | 2553 24.18 4
MIU799-4 | 799.87 | 3.01X6.38 | 2557 2291 5
MIU896-2 | 89652 | 3.01%6.33 | 2558 12.46 3
MIU896-4 | 896,69 | 3.01X6.15 | 2559 1451 3
MIU896-5 | 896.78 | 3.01X6.35 | 2559 13.67 3
MIU932-1 | 93263 | 3.01X6.36 | 2563 27.14 2
MIU932-2 | 932.84 | 3.01X6.25 | 25.60 25.74 2
MIU932-3 | 93291 | 3.01X635 | 2559 25.43 2
MIU932-5 | 932.76 | 3.01X5.67 | 2564 26.81 4
MIU990-1 | 990.04 | 3.01X6.46 | 2554 5.65 4
MIU990-2 | 990.12 | 3.01%6.23 | 2559 5.27 4
MIU990-3 | 990.22 | 3.01X6.32 | 2560 3.54 4
MIU990-4 | 99028 | 3.01X6.35 | 2552 5.13 5
MIU990-5 | 990.36 | 3.01X6.28 | 2557 4.76 5

16



52—6 DRABIC X AWM HEERE—%

WA | RIEE AHBENEEE (MPa)

No. {m) 56—4 | 5—3 | 56—2 | 56—1 | 4—3}| 4—2 | 4~113-2|3—-1]2-1
MIU196-2| 196.13 | 473 | 453 | 9.40 - 8.55 | 9.68 — |1008]| - -
MIU196-3 | 196.24 | 1008 | 5.38 [ 1053 | = 538 { 10.70| — 1087 X X
MIU196-4 [ 196.32 O J 8.89 X X 5.83 X 6.28 -~ X
MIU297-1| 297.77 | 1165] 755 | 8.21 A 7.18 | 8.03 A 9.12 | A A
MIU297-2| 29788 | 7.17 | 996 | 1109 | -— W O X O X X
MIU297-3| 297.95 | 11.89 | 11.35 | 9.72 — | 1057| 9.36 - 8.82 - X
MIU298-3| 298.21 | 868 | 853 | 8.23 X {11.77] 8.00 X A X X
MIU409-1 | 409.64 - - A — N A — 6.42 — -
MIU409-2 | 409.75 | 7.17 | 9.89 | 9.43 — | 1064|1094 - 9.89 - -
MIU409-3| 409.83 | 1253|1525 | 15.02| X O O X (1832 X X
MIU409-4 | 40995 | 12.38 | 10.34 { 9.58 - - A — 8.68 - -
MIU409-5| 409.35 | 10.42 [ 853 | 8.68 - — A — A X X
MIU409-6 | 409.43 O - — X - — X — X X
MIU409-7| 40956 | 1547 | 1532] X X - X X X X X
MIU504-1| 504.04 - - A — - A — 7.17 - -
MIU504-2 | 504.24 A 875 [ 1079 | A 958 [ 1057 & [1147] A A
MIU504-3| 50434 | 9.13 ! 1094 | 9.81 A [ 1125] 974 | A 8.83 A -
MIU504-5| 504.43 | 11256 [ 1087 996 | A& | 1034]| 951 A A A A
MIUS90-1| 590.64 X X A - O |1981} — [19.70] -— -
MIU590-2 | 590.73 | 10.19 | 10.64 | 1642 | — A A - | 1743} - -
MIU592-1} 692.20 | 12.45 | 1381} 1381 — | 1847|1500 - |1721| - -
MIU592-3| 592.39 | 22.19 [ 2000|1732} & | 19.02] 1506] A A A A
MIU674-2 | 674.70 0 18222162 & A 11981 a4 (21741 A A
MIU674-3 | 674.77 ] 0 (2219|1257 O |[2072] 11.77 | 1845 | 11.09 | 8.49
MIU674-4| 67496 | 1403 | — |1879| 7.47 — | 19.36) 7.13 [ 2253 894 | A
MIU799-1] 799.62 — [1336{1358] X 15741 1494 X [1415] X X
MiU799-2| 79969 | 1947 — |1381] X X | 1257 X [1743] X X
MIU799-4 | 799.87 | 14.38 [ 13.81 [ 11,78 X [ 1347| 1186| X 9.74 X X
MIUR96-2 | 89652 - - 5.55 X — 9.28 X j1245[ X X
MIU8S6-4 | 896.69 - A 11187 X | 1611 1347] X [1268] X X
MIU896-5| 896.78 — 6.34 | 1083 ] X 9.51 | 1136 X |1268} X X
MIU932-1| 93263 | 15.09| X X X X X X (1917 X X
MIU932-2 | 932.84 | 1268 | 13.13| 9.66 X | 1328 a X - X X
MIU932-3| 932.91 | 1057|1042 | 1162 X | 1087| 10871 1223|1283 X X
MIU932-5| 932.76 X }14.19]12.08| X | 2581|1449 X N X X
MIU990-1 | 990.04 - - - X X - X A X X
MIU990-2 | 990.12 | 1464 | 1408 | 11.77| x [13.28] 1011 X A X X
MIU990-3 | 990.22 — - A X X A X 11555 | X X
MIU990-4 | 990.28 X X X X | 2430] -~ X X X X
MIU990-5 | 990.36 X X X X X - X A X X
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(m) | P18 (MPa) |ZEBH4RIK (%) | FX9ME (MPa) | ZBYREL (%) (MPa)
196 5.09 5.77 8.06 28.75 5.02
297 6.65 5.07 9.34 16.39 7.60
409 9.83 7.77 11.10 25.17 10.47
504 13.73 6.34 10.17 8.41 12.90
590 9.98 - 7.38 16.09 20.77 15.10
674 17.24 3.37 15.83 34.19 17.25
799 23.04 3.83 13.99 16.22 20.45
896 13.55 6.21 11.01 25.88 22.94
932 26.28 2.71 12.27 12.68 23.86
990 4.87 14.86 13.24 13.78 25.34
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MIU197-4 (197.47m. SE1T#5E LISH 4.48 MPa)
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MIU197-4 (197.47m. GfT#E LISH 7.28 MPa)
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AE Rate (counts/s)

AE Total {counts)

MIU197-4 (197.47m. SEfT#& LISH 10.09 MPa)
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