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Figure 1. Different electrode arrangements for.input current (1) and measured output voltage (potential difference)
(V) [18] including arrays: (a) in:line, (b)\Wenner; (¢) Schlumberger, (d) gradient, (e) polar-polar, (f) polar-dipole, (c)
dipole-dipole and (e) gamma.
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Figure 2. CVES method: (a) A sketch of the field setup for CVES and data density for a profile.obtained in the
Wenner configuration with five electrode spacing, (b) Photograph of the CVES system in the field [18].
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Figure 3. PACES method: (a) Schematic of the PACES system, a series of electrodes pulled by a small caterpillar, (b)

Diagram of an 8-electrode configuration, all using twa‘electrodes.of'the same current, (c) PACES system in field
operation:[18].
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Figure 4. Sample CVES data collected in a'gradient array: (a) curves for each individual array and (b) as a pseudo-

cross-section of the data aresshown.Warm colors indicate high electrical resistance and cool green and blue colors
indicate low resistance [18].
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Figure 5. (a) The CVES profile is divided into n datasets [18], (b) The datasets are simultaneously inverted with a 1D
model, resulting in a pseudo-2D image. The models are laterally constrained, and each model allows constraints on
the strengths and depths [18, 31].
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Figure 7. Map of the extent of boreholes in the 13 M1 to M13 suburban train stations [32].
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Figure 8. The four-electrode device used to measure apparent electrical resistivity of earth layers [28], including: (a)
3D view and appearance of the device, (b) introduction of the various,components and parts of the device.
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Table 1. Changes in apparent resistivity of various rocks, materials, sediments and soils (Parasins, 1986 [17]).
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Figure 9. Sample images of geoelectric tests conducted at stations M4, M5, and M7 at depths of 3, 5, and 7m [32].
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Table 2. UTM coordinates of electricaliresistivity measurement stations at depths of 3, 5, and 7m [32].

(o) (o)
X Y X Y
6911585 3800825 M7 695718 3806275 M1
690780 3799988 M8 694980 3805045 M2
690236 3799377 M9 694517 3804259 M3
690239 3798890 M10 693919 3803189 M4
689610 3797746 M12 693138 3802256 M5
689129 3796661 M13 692125 3801301 M6
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Table 3. Corrosion value of Romanoff soil [35] based on the results.of soil electrical resistivity tests [32,35].
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Figure 10. Results of electrical resistivity measurements at three different depths in the boreholes of the 13 urban
train stations, including depths: (a) 3m, (b) 5m, and (c) 7m.
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Figure 11. Comparison of soil corrosion potential at three different depths of 3, 5, and 7m at measurement stations.
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Table 4. Examination of statistical parameters for soil corrosion potential measurements (specific resistance values)
at three different depths.
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Figure 12. Distribution of soil corrosion potential values (reduction‘ineelectrical resistivity in ohm-centimeters) in 8
regions of Kermanshah city at three different:depths including: (a) 3m, (b) 5m, and (c) 7m.
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Figure 13. Permanent rivers within the city of Kermanshah and their proximity to.the urban train route and
geoelectric reconnaissance boreholes:
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