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The results of the investigation on Rock mechanics in AN-1 and MIU-1 boreholes

Hiroya MATSUI*
Abstract

The investigations on Rock mechanics in AN-1 and MIU-1 have been carried out in
1998 as a part of the investigations in pre-investigation phase in MIU(Mizunami
Undergroud Research Laboratory) project. The objectives of the investigation are: (Dto
develop the conceptual model on rock mechanics in pre-investigation phase in MIU

project, Pto obtain the mechanical data of Toki granite for the design of MIZUNAMI
Underground Research Laboratory.

The investigations in AN-1 and MIU-1 consist of three part :
(DLaboratory tests for the mechanical properties of rock matrix in AN-1 and MIU-1
boreholes.
Stress measurement in laboratory with AE method in MIU-1 borehole.
(In-situ stress measurement with hydraulic fracturing in AN-1 borehole.

The results of the investigations are summarized as follows :

* The distribution of rock mechanical properties for Toki granite is not unique and can
be approximated by forth term polynomial equation. The distribution of each properties
for Toki granite has different trend with each section, where are until 300m, from 300 to
700m and over 700m.

* The vertical component of stress tensors are almost equal to the overburden pressure
based on the results of stress measurement with AE method. The stress state from
surface to 1000m depth is divided into three part, such as reverse fauit type (0~300m),
transitional stress regime (300~700m) and strike-slip faulting type (700~1000m). The
average direction of maximum principal stresses from surface to 300m depth is found to
be N-S and the direction from 300m depth was N-W direction. The direction is
correspond with the direction of maximum compressive axis derived from triangular
survey with the region.

* Toki granite is larger in the effective porosity and lower in density than that of
Kamaishi granodiorite. The magnitude of stress with depth is almost agree with it
measured in Kamaishi mine. The results indicate that the damage induced stress
concentration around a drift and shaft is possible to occur in MIZUNAMI URL.

* The damage index(Di) is calculated Based on the results of the stress measurement in
AN-1 and MIU-1. The results show that the damaged zone by the stress concentration
will be created deeper than 500m depth around the shaft and drift of MIZUNAMI URL.

* Japan Nuclear Cycle development institute (JNC)

Tono Geoscience Center Geoscience Research Execution Group
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TAYEBEANRICECIRERICDONT
7.5 K. A& AECL 2SHITHFEMR(URL) TEML 7= Mine-By experiment &I
BN Y ESRTESNAMRICE DL, MEREKICEIEFIIIVELRY A—
POFEOHENBFMERTH D, MFOF AT Ty I RAELIBENE/INTA—F
W, YUERSIF OB ORARIG ) & —ERRE TERBINS /T A—F " THD. KK
ThobhENS, '
Bi=opgg/ 0,

ZZT. 0gg: YUEEREERAAORANST =308 oh-Po (FBKE)
Oc  : —EHERERE (=150MPa)

Mine-by experiment 13iF& A FEINE O WEBPIIEZEE L TiFbN., g
RIS A ERIC X HNEETOMBRENEREINZ. Martin 513, BRERESHE
FEREDROOENETA—DA o F o 7 ALOBFREFMLTVNS., LIETER S K.
BRUEAETH V. Mine-by experiment OH b LB RENEEZZN,. BRI
BULHEAZERROBERNS., AREFEE THo THEAETIC L2 HiEE T O KK
BMECLEWIBRICETES | KOMBERFEE UTEBLE,

Di=0.7 (nolch areas)

SEHTIE P
RIE [Sk Symin Symax D, D; |§u§ Sh Spmin Symax D, Y
(m) |(MPa} |{MPa} (MPa} {min.) |{max.} (m) (MPa) |{MPa) (MPa) (min.) [{max.)
44 2.9 5.1 5. .08 0.07 19 1.3 5.1 5.1 0.09 0.07]

199 01,8 14.1 15.9 0.22 0.22 199, G.l L1 15.9 0.23 (.22
2:10 9.1 20.3 225 0.33 0.31 244 6.7 20.3 22.5 .31 0.3t
309 3.8 1.8 7.6 0.05 0.12 JO$ 8.3 -1.8 7.5 0.02 .12
351 8.8 17.5 20,7 0.27 0.30 361 9.5 17.5 20.7) 0.26 .30
<501 10.-1 19,2 23 0.29 .33 1044 10.9 14.2 23 .28 0,334
+198 13.6 28 32.7| 0. 4] 0.4 7 488 13.4 28 32.7] ohedd 0.4 ?I
5644 141 28.7 35 .48 0.508 864 15.2 28.7 35 0.5 .50
G0 15.8 25,3 31 0.36 0.1 (00 106.2 5.3 31 {L36 (J.-13
651 16.1 28,2 35.44 0.3 0.51 651 17.6 28.2 35.41 0.42 0.54
700 12.9 20.8 27.5 .28 0,41 700 18.9 20.8 27.56 (24 .11
740 15.7 22.8 30, 0.30 0.5 790 213 22.8 30.1 .26 143}
850 18.1 28,3 3.1 0.39 (1.54] 350 23.0 28.3 36.41 0.36 .5
800 25.5 48.5] 57.1 0,74 0,824 860 24.3 8. 8] 57.1 .75 0.82
841 23.4 42,7 51.7 0. 6 0. ?5I 241 25,4 42.7| 61.7) 0.62 0. 75|
4591 18.7 27.8 37.3 0.37 n.sr;ﬂ 991 26.8 27.8 37.3 0,31 .50
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-BEFEOWERRICEDE. RERIICHIEHEPR LB A—C0REMABELZR
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