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In order to establish the scientific and technical basis for geological disposal of high-level
radioactive waste, Japan Atomic Energy Agency (JAEA) is proceeding with the geoscientific
research in the research galleries excavated at the Mizunami Underground Research
Laboratory (MIU). One of the scientific and technical objectives of this project is to understand
the change of geological environment due to excavation of research galleries. The investigation
described herein is the measurement of the rock strain / displacement while pre-excavation

grouting or excavating of the shaft around the GL.-200m level of research gallery. A brief
summary is presented as follows.

1) Apparent strain with pre-excavation grouting:
Injection pressure during pre-excavation grouting could explain the observed strain.
Maximum principal strain “E1” (extension) was oriented to NS direction.
The measured fracture system at the site includes a fracture set perpendicular to E1.
We infer that these fracture expanded due to grout injection pressure.
2) Apparent strain during excavation of the shaft:
Rock behavior of stress release was observed when the bottom of shaft passed by and
lining of shaft was constructed.
The observed strain was very small and almost same scale as the expected strain for
elastic material. But the observed strain of radial direction was compression whereas
the expected strain was extension. Therefore it was estimated that rock behavior was
affected by cracks.
3) Applicability of the FBG sensors for in situ displacement measurement near the shaft:
- FBG sensors were stable and reliable in comparison to strain meters or inclinometers.
There was no electrical equipment trouble nor large drift in measurements.
- FBG results can lead to understand bending mode of borehole. But we cannot specify the
displacement direction from these data in some cases.

Keywords: Research Gallery, 200m Level, Pre-excavation Grouting, Stress Release,
In Situ*t Strain

T mean “in the natural or original position”

X Collaborating Engineer
k1  Nishimatsu Construction (Former Collaborating Engineer)
k2  Tokyu Construction (Former Collaborating Engineer)
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