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Relationship between Electrical Resistivity and Hydraulic Resistance
Capacity measured by Rotating Cylinder Test
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Abstract : Recently, constructions of coastal structure including wind turbine structure have increased at southwest shore of
Korea. There is a big difference of tide which rage from 3.0 m to 8.0 m at south and wet shore of Korea, respectively. In such
ocean circumstance, large scour may occur due to multi-directional tidal current and transverse stress of the wind. therefore
scour surrounding wind turbine structure can make system unsafe due to unexpected system vibration. In this study, hydraulic
resistance capacity, i.e., critical velocity and critical shear stress, was evaluated by RCT. Uni-directional and bi-directional
hydraulic resistance capacities of the samples which were consolidated by different preconsolidation pressures were
correlated with soil resistivities of same samples. According to the correlation, it is possible to estimate hydraulic resistance
capacity from electrical resistivity of soil. Through the updating the correlation for various soil types, it is expected that the
hydraulic resistance capacity of whole construction site will be simply determined from the electrical resistivity.
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Table 1. Physical and mechanical properties of artificial soils
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(b) Consolidation phase

(a) Large scale oedometer

Fig. 4. Large scale oedometer for manufacturing artificial soil sample.
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(kPCa) composition ratio (;()) ) e n %) %) (kN}7m3) (k}:a) USCS
K80S20* 44.14 0.98 0.50 64.22 26.84 13.14 28.05 MH
200 K70S30 41.06 1.14 0.53 62.14 26.05 12.16 30.19 MH
K50S50 32.60 091 0.48 56.44 30.83 13.68 21.96 SM-SC
K40S60 24.69 0.82 0.45 58.49 31.92 14.42 17.06 SM-SC
K80S20 59.59 1.73 0.63 64.22 26.84 9.51 9.24 MH
75 K70S30 52.30 1.43 0.59 62.14 26.05 10.69 10.56 MH
K50S50 38.80 1.05 0.51 56.44 25.94 12.75 8.42 SM-SC
K40S60 34.80 0.95 0.49 58.49 26.57 13.44 6.90 SM-SC

* K80S20- Kaolinite 4] 80% <} Sand 34| 20% A A&
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Fig. 7. Critical shear stress of artificial soil samples.
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Fig. 8. Porosity-Electrical resistivity relationship.
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