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Abstract: Resistivity method is a practical and effective geophysical technique to detect leakage zones in embankment
dams. Generally, resistivity survey conducted along the crest assumes that the embankment dam has a 2D structure.
However, the 3D topography of embankments distorts significantly resistivity data measured on anywhere of the dam.
In this study, we analyse the influence from 3D effects created by specific dam geometry through the 3D finite element
modeling technique. We compared 3D effects when resistivity surveys are carried out on the upstream slope, left edge
of the crest, center of the crest, right edge of the crest and downstream slope. We ensure that 3D effect is greatly different
according to the location of the survey line and data obtained on the downstream slope are most greatly influenced by
3D dam geometry. Also, resistivity data are more influenced by the electrical resistivity of materials constituting reservoir
than 3D effects due to specific dam geometry. Furthermore, using resistivity data synthesized with 3D modeling program
for an embankment dam model with leakage zone, we analyse the possibility of leakages detection from 2D resistivity
surveys performed along the embankment dam.
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Fig. 1. The cross-section of an embankment dam. All the materials of a reservoir were assumed to have the same resistivity of 100 ohm-m
to study the influence from 3D effects due to the embankment dam geometry.
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Fig. 2. Apparent resistivity variations with electrode expansion
numbers due to 3D effects of the reservoir given in Fig. 1.
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