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It is important to evaluate the stability of a repository for high-level radioactive waste not only during the
design, construction and operation phases, but also during the post-closure period, for time frames likely
exceeding several millennia or longer. It is known that the rock mass around the tunnels to be deformed
through time in response to time dependent behavior such as creep and stress relaxation. Therefore, it is
necessary to develop the methodology to evaluate the past long-term behavior of rock mass. Based on the
above, this study has been started as a collaboration study with the University of Tokyo since Fiscal Year
2016.

In the fiscal year of 2017, creep test started from the fiscal year of 1997 on Tage tuff was continuously
conducted and the total testing time exceeded 20 years. With summarizing the past progress of the test,
phenomenological aspects and the mechanisms of the creep of tuff were described by comparing the results
from long- and short-term creep tests. Also effects of loading rate and water content on rock strength were
examined on the basis of the results of uniaxial compression tests under various water conditions. As for the
variable-compliance-type constitutive model, which can reproduce the deformation, failure, and time-

dependent behavior of rock under compression, was modified to reproduce under uniaxial tension.

Keywords: Crystalline Rock, Long-term Behavior, Water Contents, Variable-compliance-type Constitutive
Model

This work has been performed in Japan Atomic Energy Agency as a joint research with the University of
Tokyo.
* Graduate School of Engineering , the University of Tokyo
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=0.48 /MPa 2»HR.(3-9) LV FHE Uiz, AT C, TD a/a 23 3. LIZE &7, KEFIE O
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1d4
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OB THD Z Lotz

7B, FOGHEEGMIES RNERIC X HBAMEREE 2R\ T, R(E-5) D alZxhisd
5 EHITRAIE COKDIGEREE 720 W | FIRREE O/ GUE 29323 5.9 70 DN H N TE T, A
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4 3.6 (D) ITILZ DEMAEF N, B 1X3.0 &7220 ) B SIEIFHELL 2o,
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#£3.1 ZWEARILUEDHARER

P y 0 ¢ Aore Ao, b o /a
(MPa) (MPa) (MPa)  (/MPa)
VLTS 1.0 x 10°  89.8 5.1 23. 4 0.45 7.7 x 10*
FLZER M 1.4 x 102 8301 4.5 16. 8 0.51 3.1 X 10°
-2 3.2 X 107° 79.3 5.0 13.0 0. 46 5.1 X 102
1 A X 0. 20 68. 9 4.6 2.5 0.51 3.3
SRUHLIR 7K 0. 29 69. 9 4.9 3.6 0. 47 5.5
£ Frie v 1.0 66. 3 5.1 0.0 0. 46 1.0
2T 4.9 0.48

w KEEFIEE, o FAOEEE 107 /s TO—HEMRE, A o e SANEEN 107 /s 0D 101 /s ~E(L LTz & 2Dk
FEEDOHINE, A oy, HADEE 10° /s TREGFNEEDSEFEESAEN S Lz & EDOMEDOHEMNE, bBLWa: K
(3-5) POEHT, a, TR COM

3.2 HEGI)NHPDOEH

C o f,w k R2
(/s) (MPa) (MPa)

10° 66. 3 3.6 0. 86
107" 71.4 3.5 0. 85
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W Rz f 3.1 X 107 98. 1 3.6 0. 64
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% EN AN 0.15 99. 6 4.1 0.57
fia o 1 1 1.0 89. 4 4.1 0.57
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i B2 5.0 X 102 29.4 1.3 1.7
r SEE 9.3 X 1070 23.5 1.0 2.3
;?f 1 H AR 0.22 16. 2 0.9 2.6
& EN AN 0.33 12.4 0.8 3.0
£i6) Fr i 1 1.0 8.4 0.7 3.3
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4.1 XL®IT
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HICHEATE 5, (X UDIEIE— 7 BEUBROBSOFIICEE BN EN., TO%, B — 7 HRELIFTO
RELHRTEDLL)ICKBENT?, £7-. ZOFF/LE, FEM (Finite Element Method, AHFREE
FIE) 7a 7T MHAIAE I, SUEZEIE OB E L~ VSRR R 0O 4053 HTE 0O & 122 R
I SILTELDN, ZOET NVEERIS) TOEAICHEAT 256, R ch 2 &
FHERE L OBRR A CH Y | BROBAOSCZIU S THEL DX A T X o —RHFHTE )
STz, Fio. TOETNAOBIRIGT] T~ AEIZ DWW TR ZEMEBINE D 720,

FRABE R AETIE, a7 T4 T VAR ERET VOS5 BRICT) T ~OBHAMEIZOWTE
P Lo BARRITIZ, ZOBIRERTET /v LI I C b 5 Rt & OBIRE | BK
B0 1 E b L ITRE L, FORERICES X —fila | S ) T CosEAs ) — i & FEEL
TEDLEICTETNVENE L, IRWT, 528 — iR, SfmRERTE, 7 V) — 7RI
T, AR R ARG R A IR T 5 2 L ¢, R LIEFET NVORYEERGE LTz, S DI, HR
LEETAOEMEY S 2 L—3 9 070 7T AOiEAMERLAS % OBBEIZ W TER LT,

4.2 BIERATTCOaVFIA T v ARERET )V
4.2.1 EMCHTTCOaLTIL4 TV RARERET )V

T T . HEKEOME TREICIER L. BRSO T O LTI T L A RS
N INCDNWTHERT B, AT TA T U AREMET VRIS 5 &, BRI L & B ICHR A ISR
METT2AFREFALTHS, Tbb, 5 L EDOLTH ) AARKOWIEIIL S 527 5 4
TURAR, RO K 5 ITHE & L b 5,
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fLT)Z( *_lyﬁ'*QCf) (4-3)
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= =% A\ e (4-5)
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L LE CHEE SN2 EER O % % AW CHHE L AgdERIRbilii 2 R Lz, K@-5)IcLD, Aa
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WP OFRLE 2RI TER n TS THERBREA~DIRIFE LR T ERTH 5, (4-4) LA (4-5) & Tl
DE m & n 2o =B HOWCIRRET T+ %,
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I OBHEDOHERIRIUC X 2FHE T, —#l5 RIS T CO B — 7 SBELIRTONS /] — E dhiff & 8L
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4) OFDFE T, FERBHROERICL > TRBAOa v T IA4 TV ARENT 52 L 2K LT
W5,

() —#hBIRISH FTOaLFIA T v ARERET LORE
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