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Rock shows time-dependent behavior such as creep/relaxation. With respect to high-level
radioactive waste disposal, knowledge of the long-term mechanical stability of shafts and
galleries excavated in rock are required, over a period of thousands of years after closure as
well as during construction and operation. Therefore, it is very important to understand the
time-dependent behavior of rock for evaluating long-term mechanical stability.

The purpose of this study is to determine the mechanisms of time-dependent behavior of
rock by the precise test (e.g. laboratory creep test), observation and measurement and to
develop methods for evaluating long-term mechanical stability. In previous works, testing
techniques were established and basic evaluation methods were developed. Recently, some
parameters, which required for simulation of time-dependent behavior, were determined for
the modeling of biotite granite (Toki granite) distributed around the Mizunami underground
research laboratory. However, we were not able to obtain enough data to assess the reliability
of the method to evaluate these parameters.

This report describes the results of the research activities carried out in fiscal year 2012. In
Chapter 1, we provide background and an overview of this study. In Chapter 2, the results of a
long-term creep test on Tage tuff, started in fiscal year 1997, are described. In Chapter 3, the
experimental results concerning the loading-rate dependency of rock strength were examined
to understand the time-dependent behavior of rock. In Chapter 4, the stability of tunnels,
under conditions which rock stress is larger than that around a circular tunnel, were

examined to obtain useful information on the future plan for in-situ tests in the underground
research laboratory.

Keywords: Crystalline Rock, Loading-rate Dependency of Strength, Creep, Stability of Tunnels,
Planning of In Situ Experiment
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g=0,cos’a+o,sin’ a (4.2)

s=(0'v —0,)sinacosa (4.3)
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