ABFHIRS AT I - TRIVF—FFEEE

Solar and Terrestrial Systems and Energy Sciences

Wz AT LIEEHREDEF  Environmental Geomechanics

HhERIRIE - T RILF—FliD
%ﬁ Eﬁ:ﬁ BE UK B= ppg— E R

Professor

Toward advanced environmental geomechanics and energy technology Koji Matsuki

Senior Assistant Professor Assistant Professor

Kiyotoshi Sakaguchi ~ Akihisa Kizaki Members of the laboratory.
|

This laboratory aims to develop technologies utilizing the earth crust for the conservation of the
global environment in fields of geological disposal of high-level radioactive waste and carbon dioxide
and development of clean energy such as geothermal energy, natural gas and gas hydrates. For that
purpose, we investigated mechanical and hydraulic properties of a fracture and developed methods

both for measuring in situ stress at great depth with high precision and for evaluating groundwater by

Aperture distributions when a fracture is sheared by 6 and Multiple nozzle system for perforation  Perforated casing obtained by

the inversion of tilt data. Moreover, we developed high-pressure waterjets systems to drill rock closed fo have a mean aperture of 3 mm. at field. multiple nozzle system.

formation and to degrade toxic compounds contaminating soils. The main subjects in this year are as

follows.

1) Experimental study on permeability of a tensile fracture during shear deformation and
theoretical/experimental study of size effect on closure of a tensile fracture under normal stress.

2) Evaluation of groundwater flow during excavation of shafts by the inversion of tilt data and
evaluation of the effect of surface topography and heterogeneity of rock mass on surface tilt.

3) Improvement of accuracy and practicability of in situ stress measurement method by Downward
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Compact Conical-ended Borehole Overcoring technique.

4) Development of air-coated waterjets system for perforation of a well into cementing.

5) Cleaning of contaminated soils by using cavitation induced by submerged waterjets.

6) Development of a rotary nozzle system and a cuttings-circulating nozzle system for production of

natural gas from gas hydrates formations lying below deep sea bottom.
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Effect of mechanical heterogeneity on In-situ stress measurement by
surface tilt (£, and ty). means of DCCBO technique.
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Schematic diagram of degradation of toxic compounds
with cavitation induced by submerged waterjets.

Eroded metal plates ((a) WJ, (b) WJ in suspension,
(c) circulating system without guide pipe and
(d) circulating system).
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