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Rock failure occurs due to the increasing deviatoric stress near the cavern with stress
release after tunnel excavation, although it depends on the rock strength and the rock
pressure. The NATM (New Austrian Tunneling Method) design concept allows the supporting
pressure formed by shotcrete and rockbolt to prevent the rock failure or falling from occurring
and thereby to maximize the use of capability of rock mass in terms of tunnel stability.

For tunnel excavation in sedimentary soft rock, relatively large-scale support members
are needed to cover up its weak strength. It 1s however known that the rock mass failure under
both pressures of support and rock has the property of strength recovery by elapse of time.
This property is thus worth taking into account for evaluation of tunnel stability and
long-term mechanical behavior of rock mass after closure of a repository for high level
radioactive waste (HLW).

In many cases, rock creep is studied through a creep test but, it is considered that the
creep of rock occurs simultaneously with a process of stress relaxation in an actual rock
system due to existence of rock supports and heterogeneity of rock mechanical properties. It is
considered that the experiment of generalized stress relaxation is effective for study of such a
behavior, which can control both load and displacement. It is also important to understand
characteristics of rock strength under a field of tensile stress because the surrounding rock of a
deposition hole and tunnel may have certain amount of tensile stress induced by swelling
process of bentonite saturation and volume expansion of overpack corrosion products after the
repository closure.

These above issues have been studied so far using the boring core samples obtained from
the Horonobe Underground Research Laboratory, and treated at a level of qualitative manner
but, not yet in quantitative or for mechanistic modeling because of large amount of variations
of test samples. In this study, experimental studies on the strength recovery, the generalized
stress relaxation behavior and the tensile strength were conducted using samples obtained
from the Wakkanai-formation shale. As the result, it was found that the degree of strength
recovery does not depend on the depth, and the elastic wave velocity is expected to be available
for an index of the strength recovery. This may lead to be available for direct measurement of
the strength recovery not only in laboratory but also in situ. It was also found that the tensile
strength has a little bit dependency on the depth.

Keywords[d Strength Recoveryld Generalized Relaxation Behavior(d Creepd Relaxation
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4-9 25.02 | 25.01 12.30 | 23.26 1.89
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8-12 975~9753 | 25.05 | 25.01 | 12.33 2519 2.04
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4-9 27.36 |23.06 | 13.56 | 19.92| 1.47 7.8 0.04
4-10 518.5~518.9(27.26 |23.21 |13.55 | 22.48| 1.66 7.1 0.03
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13-18 527.65~528 27.18|21.93|12.72 | 22.34| 1.76 11.7 1.23 86400
14-10 27.22122.17]12.90 | 22.09| 1.71 11.3 1.28
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8-11 975~975.3 27.16]22.54|13.06 | 24.20| 1.85 9.84 0.02
8-21 " 127.15]22.62|13.10 | 24.13| 1.84 9.56 0.02
9-10 27.24122.61|13.18 | 2450 1.86 9.74 0.04
9-19 975.3~9756 27121 22.62|13.07 | 24.10| 1.84 9.45 0.03 10
12-12 983~983.4 27.26|23.08|13.47 | 22.62| 1.68 7.68 0.02
12-15 " 127.18]23.05/13.37 | 22.25| 1.66 1.73 0.02

8-12 975~975.3 [27.16]22.2112.87 | 2435 189 |11.20 0.47

9-11 975.3~975.6(27.21|22.90|13.32 | 22.54 1.69 8.40 0.68 39.2| 14400

12-13 983~9834 127.19|22.71|13.19 | 22,51 1.71 9.12 0.56

8-13 27.15|22.23|12.87 |2412| 187 [11.08 0.83

8-23 975~975.3 2716222411288 | 23.82| 185 |11.18 0.80
9-12 27.27(22.78|13.30 | 2262| 1.70 |8.84 1.22
9-20 975.3~975.6 2718122391299 | 2406| 1.85 |10.58 0.66 86400
12-14 983~983.4 27.21]12297|13.36 | 22.26| 1.67 8.08 0.70
12-28 ~127.18]22.97]13.33 1 22.72] 1.70 | 8.27 0.82
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