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The main part of the activities was the contribution to the observational studies to mitigate seismic risks in gold
mines at South Africa which was conducted as an aspect of the SATREPS (Science and Technology Research
Partnership for Sustainable Development JST-JICA), where our technique was applied to the AE(Acoustic
Emission) events associated with the rock failures due to the excavation in deep mine. The results of geothermal
heat pump system were reported at 2013 Korea-Japan Joint Seminar on GSHP Technology. A signal processing
technique to detect similar acoustic emissions was reported at a conference, where a method using Phase Only
Cross correlation function was presented and the feasibility using the waveforms was demonstrated.
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Fig. 1 Source locations of induced Acoustic Emission events associated with the
stress perturbation due to excavation. (a) By conventional method and (b) by our
method. The damage zones formed by shear type fractures are identified. In this
study, it has found that damage zone are not continuous in intact rock and gap in
source locations are identified.
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Fig.2 Simulated temperature change of layer with underground water flow. The
results are shown as a function of flow velocity. The temperature distribution is
not concentric because thermal is transferred by water flow.
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Fig.3 Example of AE events and their time varying spectra, and the Phase Only
Cross correlation function calculated using time varying spectra of two similar
waveforms.
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