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Abstract

A concept for evaluation methods of long-term behavior of rock mass, based on natural
analog approach, is proposed. For an example, long-term strength was estimated from the
published data of in-situ rock stress. Data were plotted on o1 vs. 03 diagram ( major vs. minor
principal stress diagram). It was found that all data except one were plotted under the line o1
403. Data were measured in relatively stable rock mass, then, this line indicates the long-term
strength, and the region below this line is considered to indicate stable region for quite
long-term.

Sample rock was obtained in Horonobe area. Experimental works were carried out in the
triaxial compression stress, and the effects of the confining pressure on long-term deformation
or stability of the sample rock were examined.

At first, triaxial compression tests were carried out. In the test, loading rate (strain rate)
was changed several times to obtain viscoelastic properties of the sample rock. Newly developed
transparent platens made of acrylic acid resin were used together with a transparent triaxial
cell recently developed by this author. By virtue of these transparent apparatuses, it was easy
to observe gradual deformation of the sample, formation of faults and in/outflow of water from
the sample during the tests. Multi-stage creep tests were also performed in triaxial compression
stress. By the photographing system cooperated with the loading and measuring apparatuses,
it was possible to observe deformation of the sample in the tertiary creep region.

The Poisson's ratio under confining pressure was evaluated, and the parameter set of a

constitutive equation of variable compliance type was obtained based on the testing results.

This work was performed by The University of Tokyo under contract with Japan Nuclear Cycle
Development Institute
JNC Liaison: Repository System Analysis Group, Waste Isolation Research Division,
Waste Management and Fuel Cycle Research Center, Tokai Works.
: The University of Tokyo
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MPa
WPa ) /
3x 10° /s 30x 10° /s
01 0 3.7 3.9 5.4 43 25 0.58
02 0 5.0 5.3 6.0 39 35 0.91
03 0 3.6 3.9 8.3 28 15 0.54
0.4 0 4.2 4.4 4.8 48 35 0.72
0 MPa 4.1 4.4 6.1 39 28 0.69
2.1 2 11.7 12.2 4.3 54 25 0.46
2.2 2 11.1 11.6 4.5 51 15  0.29
2.3 2 14.7 15.2 3.4 68 25 0.37
2.4 2 12.5 13.0 4.0 58 10 0.17
2 MPa 12.5 13.0 4.0 58 19 0.32
41 4 18.9 19.4 2.6 87 30 0.34
42 4 14.2 14.6 2.8 82 20 0.24
43 4 17.7 18.4 4.0 58 20 0.34
4 4 4 19.5 20.3 4.1 56 25 0.44
4 MPa 17.6 18.2 3.4 71 24 0.34
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