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Since 1993, Tono Geoscience Center has been carrying out research into the development of
nurerical evaluation and in-situ measurement of an unsaturated zone which may be induced in the
vicinity of an underground drift due to excavatiion. The Tono Mine, with a geological formation of a
relatively porous sedimentary rock, was chosen as the site for validating these methods.

For the numerical simulation, assuming a porous medium, a realistic solution can be obtained by
means of existing saturated-unsaturated groundwater simulation codes. A methodology for
determining appopriate material properties has also been established. For the field measurement
methods, TDR and cross-hole radar have been shom to be reliable for predicting the water content in
rock with an acceptable accuracy.
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Unsaturated Zone, Effective Porosity, Volumetric Water Content, Moisture Characteristic Curve, Relative
Hydraulic Condunctivity, Suction, Relative Dielectric Constant, Time Domain Reflectometry (TDR), Cross-

hole Radar, Electromagnetic Wave
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