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Our laboratory aims to develop technologies utilizing the earth crust for the conservation of the global environment in fields of geological disposal

of both high-level radioactive waste and carbon dioxide and development of clean energy such as geothermal energy, natural gas and methane

hydrate. Major activities in our laboratory in this year are: 1) Estimation of fracture permeability in the general state of stress and scale effect on the

shear behavior of a fracture in the direct shear test, 2) Estimation of the elastic properties and simulation of uniaxial tensile fracturing of monomineral

polycrystalline rock based on intergranular cracks, 3) Estimation of the poroelastic constants of rock for underground geological storage of carbon

dioxide, 4) Development of branch drilling technique using waterjet to excavate methane hydrate under the bottom of sea, 5) Development of low

speed self-spin nozzle to remove hard scales precipitated on the wall of casing pipe, 6) Numerical simulation of waterjet excavation of rock materials
using SPH method, and 7) Design and development of a shoe-type wearable generator.
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Fig. 7 Measurement of rotational speed of an improved nozzle system.
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Fig. 8 Result of numerical simulation of waterjet excavation of rock
material based on the critical strain criterion.
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