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A resistivity tomography method is developed for three-dimensional evaluation of geolog-

ical structure in front of the tunnel face. To achieve this, three boreholes are arranged

at tunnel face. An electrical source is located at the end of one borehole, while obser-

vation points are arranged along other two boreholes. Three-dimensional distribution of

the resistivity in front of the tunnel face is evaluated using the extended Kalman filter.

The electrical field is obtained by finite element analysis. Boundary conditions which can

approximate the infinite domain and the influence of tunnel face are examined. Through

a numerical example and application to an in-situ investigation, the feasibility of the

proposed method is discussed.
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