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Abstract

For the safety assessment of geological waste disposal system, it is imperative to
understand the long-term mechanical deformation characteristics of the near field rock
mass. In the assessment, it is important to take into account that the rock mass will be
subjected to different environments that will change with the progress of time: during
construction; during operation of waste package burial; and after confinement.

Among possible factors that may affect the long-term mechanical deformation
characteristics of rock mass, there are mainly two factors investigated in this report: the
effects of alternating dry and wet conditions ( during construction ); and the thermal
effect ( during the emplacement of waste packages ).

Mudstone samples are first exposed to dry and wet cycles, and/or to elevated
temperature conditions. Constant strain rate uniaxial compression tests are
subsequently carried out on the samples. Test results of the uniaxial compression tests

show:

Strength of the mudstone decreases and the deformation characteristics change due to
dry and wet cycles.
Strength decreases slightly, and the deformation characteristics change a little due to

pre-heat treatment. Effect is however small.

Also discussed in the report is necessity of a numerical prediction analysis with the use

of the experimental results on the two factors studied.

* REPOSITORY SYSTEM ANALYSIS GROUP,
WASTE ISOLATION RESEARCH DIVISION,
WASTE MANAGEMENT AND FUEL CYCLE RESEARCH CENTER,
TOKAI WORKS

** MAEDA CORPORATION
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Test No. | Temperature | Confining | Initial Void | Strain Rate
Pressure Ratio €1
T keffem® %/min
S-1 -48.5 50.0 0.642 2.700
S-2 -51.5 50.0 0.654 0.290
S5-3 -51.0 50.0 0.643 0.027
C-1 -49.0 100.0 0.644 2.700
(e -50.0 100.0 0.664 0.290
C-3 -52.0 100.0 0.645 0.027
E-1 -50.0 50.0 0.919 2.700
E2 -49.0 50.0 0.929 0.290
E-3 -50.0 50.0 0.930 0.027
T-1 -10.0 50.0 0.651 2.700
T-2 -12.5 50.0 0.655 0.290
T-3 -10.0 50.0 0.641 0.027
2-4 1992
Test No. E K G| Omb b M| M| Te| 2
of Series | kglem’ [ kgffem” kgfiem® | kgfiem® sec
5-1,23 100000 | 16000 | 200 ( 10000 400 1.7 | 1.6 [130 | 052
C-1,23 EOOOO | 21060 200 | 10000 400 L5 |14 75 | 092
E-1.2,3 64500 | 16000 [200 | 10000 400 1.7 | 1.6 |110 | 092
T-1,2,3 20000 6000 | 200 | 10000 400 1.5 (14 40 | 072
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(a) test no. S-1(7'=—48.5°C, 6,=50 kgf/cm?, £,,=2.7% /min.)
(b) test no. S-2(T=—51.5°C, oy=50 kgf/cm?, &,=0.29%/min.)
(€) test no. §-3(T=—51.0°C, 0=50 kgf/em?, £,=0.027%/min.)
2-3 1992
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No. S. MPa | E5; (MPa)| |, (/MPa) n m
No.1 testl 2.3 498 2.0x 103 23 23
( test2 25 488 2.1x 103 30 30
) average 2.4 493 2.0x 103 27 27
No.2 testl 2.3 362 2.8x 103 29 29
( test2 2.2 513 2.0x 103 22 22
80 ) |average 2.2 425 2.4x 1073 26 26
No.3 testl 0.8 146 6.9x 10-3 14 14
( test2 1.2 262 3.8x 103 34 34
) average 1.0 187 5.3x 103 24 24
No.4 testl 0.8 135 7.4%x 10-3 20 20
( test2 0.8 139 7.2x 103 14 14
80 ) |average 0.8 137 7.3x 103 17 17
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No. S, MPa |, MPa n m
2.9x 104
No.1 15.0 20.0 5.0
(1/3,500)
No.2 135 3.2x 104 20.0 5.0
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(15.0x 0.9) | (1/3,500/0.9) | (20.0x 1.0) (5.0x 1.0)
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