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Estimation on Unsaturated Hydraulic Conductivity Function of
Jumoonijin Sand for Various Relative Densities

ABSTRACT

The Soil-Water Characteristics Curve (SWCC) is affected by the initial density of soil under unsaturated condition. Also, the characteristic
of hydraulic conductivity is changed by the initial density of soil. To study the effect of initial density of unsaturated soil, SWCC and the
Hydraulic Conductivity Function (HCF) of Jumoonjin sand with various relative densities, 40%, 60% and 75% were measured in both drying
and wetting processes. As the results of SWCC estimated by van Genuchten (1980) model, the parameter related to Air Entry Value(AEV),
ain the wetting process is larger than that in drying process, but the parameters related to the SWCC slope, # and the residual water content,
mare larger than those in wetting process. The AEV is increased or Water Entry Value (WEV) is decreased with increasing the relative density
of sand. The AEV is larger than the WEV at the same relative density of sand. As the results of HCF estimated by van Genuchten (1980) model
which is one of the parameter estimation methods, the unsaturated hydraulic conductivity maintained at a saturated one in the low level of
matric suctions and then suddenly decreased just before the AEV or the WEV. The saturated hydraulic conductivity in drying process is larger
than that in wetting process. The saturated hydraulic conductivity is decreased with increasing the relative density of sand in both drying and
wetting processes. Also, the hysteresis in unsaturated HCFs between drying and wetting process was occurred like the hysteresis in SWCCs.
According to the test results, the AEV on SWCC is decreased and the saturated hydraulic conductivity is increased with increasing the initial
density. It means that SWCC and HCF are affected by the initial density in the unsaturated soil.

Key words : Unsaturated hydraulic conductivity function, Parameter estimation method, Jumoonjun sand, Relative density, Initial void ratio
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Fig. 1. Grain Size Distribution Curves of Jumoonjin Sand

Table 1. Physical Soil Properties of Jumoonjin Sand

Description Symbol Property
Specific gravity G, 2.621
Max. void ratio €max 0.919
Min. void ratio €min 0.625

Max. dry density Vimax 15.824kN/m’
Min. dry density Yamin 13.387kN/m’
Effective particle size Dy, 0.42mm
D, particle size Dy, 0.5Imm
Dy, particle size Dy, 0.63mm
Uniformity coefficient G, 1.5
Coefficient of curvature C 1.0
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(b) Saturation of Soil Sample

Fig. 2. Forming Method and Saturation of the Soil Sample
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Fig. 3. Automated SWCC Apparatus (Song et al., 2012)
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Table 2. Fitting Parameters of Jumoonjin Sand for Various Relative

Densities
Delative density a (kPa™) n m R?

Drying 0.415 8.724 0.855 0.997
D.=40%

Wetting 0.524 5.625 0.822 0.993

Drying 0.399 8.586 0.884 0.995
D.=60%

Wetting 0.548 5.625 0.822 0.991

Drying 0.393 8.553 0.883 0.995
D.=75%

Wetting 0.593 5.561 0.820 0.984
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Table 3. Saturated and Residual Volumetric Water Contents, and
AEV or WEV of Jumoonjin Sand for Various Relative
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