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Abstract

In the fiscal year of 1994 when this project was started, a pneumatic creep testing machine
was modified. At the end of the fiscal year of 1994, Inada granite was purchased, and the
preliminary tests such as P-wave velocity measurement and Schmidt hammer testing were carried
out. Through the fiscal year of 1995, a specimen of Tage tuff under water-saturated condition
had been loaded in uniaxial condition in the pneumatic creep testing machine. In the fiscal
year of 1995, the uniaxial compression and tension tests, and the short-term creep test of
Inada granite were also carried out in the servo-controlled testing machines to obtain the
complete stress-strain curves. A hydraulic creep testing machine which was planned to use
in the next year was modified for long-term creep testing. Finally, a constitutive equation
of variable compliance type was examined based on the experimental results. In the fiscal
year of 1996, creep, compression and tension tests were carried out. Two types of pressure
maintenance equipment (hydraulic and pneumatic types) were developed and examined. In the
fiscal year of 1997, creep, compression and tension tests etc. were again carried out on the
basis of the results heretofore. The experimental results of long-term creep testing of Tage
tuff, middle-term creep testing of Inada granite were described. In both creep tests, samples
were submerged in water. In the fiscal year of 1998, creep testing of Tage tuff was conducted.
Results of relatively short-term (middle-term) creep conducted on a servo-controlled testing
machine were also described. Sample rock was Sirahama sandstone that showed a considerably
large creep strain in low stress level such as 17 % of the uniaxial compression strength.
Results of triaxial compression test and uniaxial tension test including unloading-reloading
tests were described.

In the fiscal years of 1999 - 2002, creep testing of Tage tuff was continuously conducted.
A multi-cylinder hydraulic creep testing machine and a transparent triaxial cell were also
developed and some data were successfully obtained.

In this year, creep testing of Tage tuff was continuously conducted and the total testing time exceeded
6 years. The data is considered to be very scarce and valuable (chapter 2). Short-term creep testing
was also conducted in the multi-cylinder hydraulic creep-testing machine and the results were
described (chapter 3). Applicability of a non-linear constitutive equation to various loading
conditions was discussed(chapter 4). The results of triaxial compression test by the
transparent triaxial cell were also described (chapter 5). Results of creep testing at
mid-range temperature were described (chapter 6). Finally, the sequences and results of the
10-years investigation were overviewed in chapter 7.

Thiis work was performed by The University of Tokyo under contract with Japan Nuclear Cycle Development
Institute.

JINC Liaison: Tono Geoscience Center, Mizunami Underground Research Laboratory,

Underground Research Group
:The Uniiversity of Tokyo, Faculty of Engineering
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