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Elucidating the deformation of bedrock caused by hydromechanical processes
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This study investigated the relation between groundwater migration and
bedrock deformation with drilling a 50 m-deep borehole to understand the occurrence mechanisms of
deep-seated landslides which could be induced by extremely intense rainfall. Distributed fiber optic

sensing, which detect the changes in temperature and strain, was adopted for the monitoring of
water migration and bedrock deformation: spatial resolution along the borehole was 5 cm. Changes in
temperature and strain obtained by cables allow us to understand water migration and bedrock
deformation, respectively. Active-heating method, in which a metallic wire in a cable is heated,
revealed water level because it shows a temperature distribution along the borehole, where the
degree of temperature increase is lower around water due to thermal absorption by water. The depths
of strain accumulation almost coincident with water depths, indicating groundwater migration through
cracks might induce bedrock deformation.
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