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In order to establish the scientific and technical basis of geological disposal of high level
radioactive waste, Japan Atomic Energy Agency (JAEA) is advancing the geo-scientific
research at the Mizunami Underground Research Laboratory (MIU). In this project, the
surface-based investigation phase (Phase I) finished in fiscal year 2004. The Construction
phase (Phase II) was started in fiscal year 2001 to overlap with the Phase I activities.
In Phase II, construction of a conceptual model of the geological environment and the
observation and study of excavation effects are two of the scientific and technical objectives.
Accordingly, additional investigations in Phase II, the checking of the relationship between
the accuracy of results and the amount of information required and evaluating the
effectiveness of the stepwise investigations were needed. Therefore in situt stress
measurements and laboratory tests on core from the GL.-100m level in the MIU research
gallery were planed as additional rock mechanical investigations in Phase II, to develop
further understanding of the rock mechanical environment. This report describes the results
of these rock mechanical investigations. A brief summary is presented as follows.
1) The average physical and mechanical properties of the rock mass determined using core
from the Toki Lignite-bearing Formation are:
- apparent specific gravity (dry): 1.51;
- unconfined compressive strength (U.C.S.): 10.7MPa;
- tangent modulus at 50% U.C.S: 4.97GPa;
- poisson’s ratio: 0.42.
These results are consistent with the results from the preliminary investigations in Phase
I in the MIZ-1 borehole.

2) Estimation of in situ stress by measurements on core

Two different methods (AE and DRA) were applied to numerous samples from three

boreholes. However, about half of the AE/DRA samples provided no information on the
existing stress state in each sample because of the likely release of any pre-existing
stresses. The maximum principal stress is oriented in the NW-SE direction. But the
vertical principal stress is could not be determined.

3) Determining of in situ stress from stress relief

Two kinds of measurement tools were used. The CSIR triaxial strain cell was not suited
to the investigation conditions (i.e., used in a holizontal borehole, in the Toki
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Lignite-bearing Formation etc.). Another tool, the conical-ended strain cell worked
successfully. The maximum principal stress is oriented in the NW-SE direction. It is equal
to the regional surface strain state.
4) Determining in situ stress by hydraulic fracturing

Fracturing induced by hydraulic pressure did not develop parallel to the axis of borehole.
Therefore the usual stress analysis was not applicable. Fortunately, the pressure needed to
re-open six non-parallel fractures could be determined and thus could be treated as six
independent components of stress, were used for the successful determination of the initial
stress state. This state gives the maximum principal stress oriented in the NW-SE
direction. It is equal to the regional surface strain state.

5) Comparison with investigation results in MIZ-1 and at the GL.-100m level in the MIU

The average rock physical and mechanical properties at the GL.-100m level research
gallery are consistent with the results from MIZ-1 testing. This means that the surface
based investigations in MIZ-1 are valid at this level. Almost all in situ stress
measurements indicate that the maximum principal stress is oriented in the NW-SE
direction. The stress states at GL —100m depth match the observations in MIZ-1 at
GL.-200m depth. But the observed stress level is not the expected value extrapolated from
the MIZ-1 results. This suggests that the in situ stress has likely been decoupled at the
rock boundary located at about the GL.-150m level between the Toki Lignite-bearing
formation and the Toki granite.

I mean “in the natural or original position”

Keywords: Research Gallery, 100m Level, Rock Mechanics, Rock Mechanical Property,
In Situ Stress
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o — 10,62 | 06MI06 | s LIz ks ifa|  Eh= 13.70 545 0.409
11 — & 11.04 06MI0G |ImRERE L IR EE HIEE 8.99 5.38 0.360
12 — B 11.22 06MIO6 | IREB TR ZE HEE 10.60 5.03 0.430
13 — B 14.38 0BMI0B | HiR/EE Ik 22 HiEE 10.30 3.51 0.451
14 — B 15.08 0EMIOG |ImREE L IR EE HEE 11.60 4.80 0.447
15 — & 15.22 06MI0G |ImREEL IERRER HEE 13.20 5.39 0.370
16 — B 17.66 06MI0S | HREE T Ik B2 HiEE 11.30 4.01 0.361
17 — i 17.95 06MIO6 | imiREEE T IR 22 HIEE 9.49 4.38 0.310
18 — & 18.65 06MI0G |ImREEL IR EE HEE 11.40 5.81 0.375




4. EHBREONFEHBRER (ER5IEREHER)
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T Ao o FERBIEREE
No.| stEsTi® HEREE| #EmAL hEE . Ut_
mabh FiRE-] MPa

1 [FET 8.36 06MI04 | FiRJE B+ i ok e S HEE 0.733
2 [ 8.54 06MI04 | FRIE st sk 2iE EEE 1.050
3 [FE 8.83 06MI04 | FniREERE L I Z it B8 EEE 1.080
4 [FE] 17.26 | 06MI04 | FniR[E 8t ok i 2= EES 0.775
5 [EE1] 1731 06MIO4 |IREEHTIERTRE HES 0.789
5 [FE 17.35 | 06MIO4 | EiRfERBE L IR RS HHEE 0.721
7 E& 3.33 06MIO6 | REt I RE RS HES 0.438
3 [EE] 3.78 06MIOE |HREM T RE AR HEE 0.502
9 [FE] 5.60 06MI06 | FiRIBREt+ I sk i & EEE 0.874
10 [FE 10.78 | 06MIO6 | EiR = ¥+ Ik g i 2 /= EEE 0.769
11 £ 11.45 08MI0B Iﬁfﬁi%ﬁ:tw’yéﬁﬁfé HEs 0.844
12 3] 48 | 06MIOE |HRER T IERERE EEE 0.809
3 [ 443 | 06MI06 | FriR[ERE T Ik Ze ik R EES 1.010

4 [FEL 448 | 06MI0B |EiRfEditid i 28 HEE 0.659

15 [FE 14.53 06MI06 | FiRJE B+ i ok e R[S HES 0.709
16 [FE 17.89 | 06MI06 |ImRE# T Ik 28 HEE 0.927
17 [FE 18.56 | 06MI06 |InRERE T sk B2 HiES 0.786
18 [FE7 18.59 0BMIO6 |HREM T KR AR HEES 0.502
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5. 2HBRADNEHERER (ZHEHREHR)

HIESICHT H=(CU) M5

R Po—— EZEH | CUEMEE S [iewnunga|fR7 VB

No.| siE&TiE AR | SERE & & 5 R (0a-orjmax Et,50 vt

m m MPa MPa GPa -
1 = 81(CU) 9.05 | 06MIO4 |FREBELIZREERE EES 1 12.6 515 0.145
2 | =#(CY) 9.14 | 06MIO4 | &R JEBs 1 I P it B/E s 1 12.5 5.90 0.201
3 | =#(CU) 9.23 [ 06MI04 | R RERE L B RIE HiEs 2 12.8 560 0.184
4 | =#(CU) 950 | 06MIO4 |REELIZREEE HiEE 2 14.1 462 0.221
5 =#h(CU) 9.59 06MID4 |FnEEHt R RE HiES 4 14.8 4.83 0.219
6 | =#i(cCu) 9.68 | 06MIO4 | EiiR 2 8% + IR 7E it 28 s 4 14.4 541 0.356
7 | =#(Cu) 18.31 | 06MI04 | REBELIIERXEE g 1 9.7 3.20 0.171
8 | =#(CU) 18.40 | 06MI04 | Fr BB pE t IH ok i Bolm EES 1 10.2 4.28 0.182
9 | =#(CU) 18.49 | 06MI04 | EfiRIE R+ Uk sk i IS HiEs 7 11.2 4.89 0.399
10| =#(CU) 18.70 | 06MI04 | BiiR fE B + IR 2k ik BB s 2 11.4 4.82 0.290
= #(CU) 18.79 [ 06MIO4 [T REBET RER AR EES 4 12.6 6.10 0.343
=#(CU) 18.88 | 06MI04 | BiiR JE B 1 I s i B8 s 4 13.7 528 0.414
=#(CU) 4.36 06MI06 | FnRIE Bt If sk RIE HES 1 0.3 3.98 0.452
=#(CU) 475 | 06MIO6 F IS TE i 22 WS 1 11.3 4.32 0.409
=5(CU) 484 | 0BMIDG | Bi R fe Bt T ISP i e Je #iEs 2 11.7 3.84 0.343
=8(CU) 4.93 06MIO6 |FnRER IR BE HES 2 11.4 443 0.358
= 84(CU) 589 | 06MIOE [IEREE L IR5kR 2E EES 4 12.7 3.67 0.417
=#(CU) 15.94 | 06MI06 | BRI B ks i B s 4 12.4 479 0.390
=H(CU) 10.04 | 06MIOB | BiiR JE B + IR 2 ik B /8 HiEE 1 11.4 6.00 0.459
= #(CU) 10.16 [ 06MIOE | IR REE L IRk X 2E EES 1 12.4 474 0.327
=#(CU) 10.25 | 06MI06 | EiiR/EaEt i de i 2 s 2 14.4 10.00 0.349
=#(Cy) 10.34 [ 06MI06 | REE L IRk 2E HiEE 2 16.7 7.60 0.282
—#4(CU) 10.45 | 06MI06 | friokJe ax T 5 ok b R [ RS 4 13.0 6.10 0.477
=#i(CU) 10.53 | 06MI06 | EiiR S a5 + kg ik /e #iEs 4 12.7 6.26 0.444
=H(CU) 13.13 [ 06MI0B | IR REE T IRk R 2 HiEs 1 8.7 3.27 0.331
=#(CU) 13.22 | 06MIO6 | B iR a% 1 i g it /S WiEEs 1 11.1 5.08 0.450
= #4(CU) 14.05 | 06MI06 |mRERE LR RRERE s 2 9.0 439 0.371
=#1(CU) 1542 [ 06MIOB | REE L IR5kR 28 EES 2 12.0 517 0.441
=&i(CU) 16.04 | 06MIO6 | BB /BBt g se iz B iES 4 11.6 543 0.455
= 8(CU) 16.15 | 06MIOB | BiiR /8 B + IR 2k i BB HiEE 4 10.3 6.04 0.402
= #(CU) 17.05 | 06MI06 | REBELIZ kK EE s 1 11.3 4.68 0.248
=#h(CU) 17.14 | 06MI06 | Ei R EpE T If sk i Bl HiEs 1 12.0 5.07 0.163
=&i(CU) 1723 | 06MIOB |H BB T ke Bl #igs 2 12.8 526 0.131
=8(CU) 17.32 | 06MI06 | B RERE L IR BB HES 2 12.2 5.05 0.371
= #(CU) 17.47 | 06MI06 [IEREBE T FEkER 2E EES 4 12.8 457 0.191
=#1(CU) 17.56 | 06MI06 | BiiR JE B 1 Ik s it B8 s 4 12.7 5.00 0.136
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