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In 2023, our research activities were as follow:

rayv

1) Development of sensitivity calibration test under a confining pressure that enables high-precision crust stress measurement

for heterogeneous and anisotropic rocks

2) Development of high-precision rock stress measurement technique applicable to submerged vertical borehole in soft rock

mass - In-situ application test -
3) Macro fracture toughness and Micro fracture toughness of andesite

4) Simulation of crack propagation based on measurement of intragranular and intergranular fracture toughness of minerals

5) Slip behavior of a rock crack due to injection of supercritical CO,
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Fig. 1 Schematic cross-section diagram of sensitivity
calibration test under confining pressure

Development of sensitivity calibration test under
a confining pressure that enables high-precision
crust stress measurement for heterogeneous

and anisotropic rocks

A sensitivity calibration test under a confining pressure has been
developed that can realize high-precision crust stress measurement
applicable to rock masses with heterogeneity and anisotropy. This test
method targets the conical borehole-wall strain method (currently under
development), which is an overcoring method, but it can also be applied to
other overcoring methods. The purpose of this test method is to calibrate
the elastic constants for each position and direction of strain measurement
points. To this end, repeated confining pressure loading tests are
performed on recovered cores with strain cells after overcoring. The
Young’s modulus correction coefficient is determined from the apparent
elastic modulus obtained in this test and the apparent unit elastic modulus
(coefficient for correcting boundary conditions such as shape) obtained by
numerical simulation. When this method was applied to the results of a
laboratory triaxial compression test conducted on a block of sedimentary
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Fig. 2 3D-FEM model of sensitivity calibration
test under confining pressure
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Fig. 3 In-situ test

confining pressure at in-situ

Fig. 4 Sensitivity calibration test under

soft rock and a laboratory overcoring test under biaxial loading, it was
confirmed that the stress measurement accuracy significantly improved
compared to prior to the application (Figs. 1 and 2).

Development of crust stress measurement
technique applicable to submerged vertical
borehole in soft rock mass

- In-situ application test -

In-situ tests were conducted using the conical borehole-wall strain
method, which is currently under development. The measurement point
was a sedimentary soft rock body, and the measurements were performed
in a borehole approximately 35 m deep, which was drilled vertically
downward from the floor of a tunnel that was excavated approximately
100 m below the surface (Figs. 3 and 4). In addition, in this in-situ test,
the sensitivity calibration test under the confining pressure mentioned
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above was also conducted. The practicality of the conical borehole-wall
strain method was confirmed.

Slip behavior of a rock crack due to injection
of supercritical CO;

We targeted andesite, which is assumed to be the target rock for
geothermal power generation. It was revealed that the shear displacement
and slip rate were smaller in the crack slip induced by injecting
supercritical CO, than water. The reason for this was thought to be that
in andesite, which is a porous rock, slow sliding occurs due to the
diffusion of fluid near the cracks.

Simulation of crack propagation based on actual
measurement of intragranular and intergranular
fracture toughness of minerals

Individual fracture toughness tests on the minerals that composed
andesite grain boundary fracture toughness tests of two minerals were
conducted for the purpose of elucidating the fracture mechanism of
rocks. A numerical simulation of crack propagation was realized using
the obtained microparameters.

Fig. 5 Specimen

Fig. 6 X-ray CT image
of specimen of before and
after experiment
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