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Theoritical Investigation of Thin Vertical Dike with different
Resistivity Arrays

Nikoo Nikbin and Dr. Mirsattar Meshinchi Asl

Abstract

Many studies have been performed on lateral discontinuities such as faults and dikes by
means of resistivity Method. Several methods have been proposed to determine potential
difference and therefore apparent resistivity.

One of the simple methods to determine apparent Resistivity is the Electric Current Image
Theory which is only applicable in specific cases like plane boundary or sphere conditions.

In the present study, Image Theory has been utilized to location and detects the position of
thin vertical dikes and lateral changes in resistivity have been assessed by obtained results. The
profiling operation itself has been assessed by means of Wenner, Schlumberger, Half-
Schlumberger and Dipole-Dipole Arrays.

In the present study, primarily, potential have been calculated for different electrode
positions and consequently a MATLAB code has been written to derive apparent resistivity
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which plots variation in apparent resistivity versus the distances from mid point of potential
electrods to that of the center of dike for different values of K (reflection coefficients). Finally,
detection of the dike has been examined and compared for different resistivities.

Obtained results show that the Electric Current Image Theory exhibits remarkable results in
detecting the position of thin vertical dike in a way that different arrays show different levels of
sensitivity. The revealed differences depend on the position of electrodes, width of the dyke
and electrodes resolution. In general, the obtained results display the remarkable capability of

all four arrays in detection of the dike.

Keywords: vertical dike, apparent resistivity, profiling, Electric Current Image Theory,

reflection coefficients.
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