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The Crosshole Resistivity Method Using the Mixed Array
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Abstract : Resistivity tomography has become an important tool to image underground resistivity distribution. This method
has been widely applied to site investigation for engineering and environmental purpose. In resistivity tomography, various
electrode arrays can be used and each array has both merits and demerits. For example, the pole-pole array has high
signal to noise ratio (S/N ratio), but its resolution is too low. The dipole-dipole array has low S/N ratio, but its resolution
is very high. The pole-dipole array has intermediate S/N ratio and resolution. The modified pole-dipole array, recently
proposed, shows reasonable S/N ratio and resolution, which are comparable to the pole-dipole array. These electrode arrays
except the pole-pole array, however, have the problem that the apparent resistivity can diverge at some special electrode
positions. Also, the pole-pole array may not reflect the true resistivity of an anomalous body. In this study, we propose
a new electrode array, mixed array, where pole-dipole and modified pole-dipole arrays are selectively used with the relative
positions of current and potential electrodes. The mixed array has the same level of S/N ratio and resolution as the pole-
dipole array and the apparent resistivity does not diverge in the receiver hole. Furthermore, the apparent resistivity using
the array can reflect the true resistivity of the anomalous body.
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Fig. 1. Distributions of the primary potential difference and the apparent resistivity when the conventional pole-dipole array is used. A current
electrode is fixed at (0,12) and 1 ampere current is injected through it. A conductive body (10 ohm-m) having a dimension 2 X2 unit is

embedded in a uniform half-space (100 ohm-m).
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Fig. 2. Distribution of the primary potential difference and the apparent resistivity when the modified pole-dipole array is used. Current
electrodes C; and C, are fixed at (0,12) and (10,0), respectively. A conductive body (10 ohm-m) having a dimension 2 x 2 unit is embedded

in a uniform half-space (100 ohm-m).
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Fig. 3. Distribution of the primary potential difference and apparent resistivity when mixed electrode array is used. Current electrodes C, and
C, are fixed at (0,12) and (10,0), respectively. 1 ampere current is injected through it. Background resistivity is 100 ohm-m. The size of an

anomalous body is 2 X2 unit and its resistivity 10 ohm-m.
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Fig. 4. Distribution of the primary potential difference according to electrode arrays. A current electrode is fixed at (0, 12) and the background
resistivity is 100 ohm-m. In the cases of the conventional and the modified pole-dipole array, hatched area show low potential difference zone
(less than 0.01 V) where the apparent resistivity may diverge.
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Fig. 5. Distribution of the apparent resistivity around a conductive body with the size of 2 X 2 unit when a current electrode is fixed at the
point (a) (0, 5) and (b) (0, 21), respectively.
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Fig. 6. Distribution of the apparent resistivity around a conductive and a resistive body with the size of 2x 2 unit. A current electrode is

always fixed at (0, 12) and background resistivity is 100 ohm-m.
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