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ABSTRACT

Hydraulic conductivity is an important parameter, representing permeable property of the groundwater in aquifers, in the
issues of groundwater development, groundwater contamination, and groundwater flow, etc. We estimated a relationship
between hydraulic conductivity and electrical properties (formation factor, chargeability, and time constant) of silty sand in
the laboratory. For this study, we conducted grain size analysis, constant head permeameter test, and measured electrical
resistivity and spectral induced polarization of silty sand samples collected from the riverside alluvium of the Nakdong
River in Nogok-ri area, Dasan-myeon, Goryeong-gun in Gyeongbook Province, Korea. In the laboratory test, we used soil
samples of approximately uniform porosity with 0.5% error range, and kept the electrical resistivity of pore water with 100
ohm-m. As a result, the relationship between effective particle size and hydraulic conductivity agrees fairly well with the
existing empirical formulas. Hydraulic conductivity was correlated with formation factor, chargeability, and time constant:
hydraulic conductivity increased with increasing formation factor and time constant as well as with decreasing chargeability.
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Fig. 1. Locations of the soil samples.
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Fig. 2. Scheme of constant head permeameter (Kim et al., 2013).
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Fig. 3. Scheme of electrical property measurement system (Kim
et al., 2013).
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Fig. 4. Grain-size distribution curves of the samples.
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Fig. 5. Plot of hydraulic conductivity (K) vs. effective grain size
(dho).
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Fig. 6. Relation of hydraulic conductivity (K) and formation
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A717F WA Alge] st Har HEe| ko] B
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B A A= Kelly(1977)9 Kosinski and Kelly
(1981), Urish(1981), Allessandrello and Lemoine(1983)
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Table 1. Measurement results of hydraulic conductivity, porosity, and effective grain size for the soil samples

Sample no.  Measured K (cm/sec)  Standard Deviation  Porosity (%)  djo (um) Coordinates
NG-1 6.24E-03 6.68E-05 37.42 14.92  35° 50" 41.93" N 128° 25' 27.65" E
NG-2 4.35E-03 6.20E-04 37.38 13.80  35° 50" 41.67" N 128° 25' 29.77" E
NG-3 1.64E-03 8.00E-05 37.23 1023 35° 50' 42.97" N 128° 25' 27.55" E
NG-4 2.49E-03 7.60E-05 37.32 11.12  35° 50' 42.50" N 128° 25' 29.72" E
NG-5 439E-04 1.93E-04 36.94 5.32 35° 50' 44.55" N 128° 25' 27.55" E
NG-6 5.66E-04 2.20E-05 37.11 6.67 35° 50' 43.63" N 128° 25' 33.12" E
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Table 2. Measurement results of electrical properties for the soil
samples

Sample Formation Factor  Chargeability Time constant

NG-1 2.36 0.146 1.81E-05
NG-2 2.12 0.156 1.67E-05
NG-3 223 0.186 1.08E-05
NG-4 222 0.171 8.46E-06
NG-5 1.37 0.196 5.79E-06
NG-6 1.52 0.206 2.31E-06
0.1 — Fit: Exponential

7 Equation In(Y) = -44.195 * X + 1.46

7 Alternate Y = exp(-44.195 * X) * 4.30

- Number of data points used = 6

-| Coef of determination, R-sqn\ared =0.92

\
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Fig. 7. Relation of hydraulic conductivity (K) and chargeability
(m).
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