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Abstract

The physical properties and unsaturated characteristics of acid sulfate soils were investigated and
analyzed. As the results of measuring physical properties of the acid sulfate soils obtained around the
Ilkwang mine area, the dry unit weight is 1.246t/m’ and this soil is classified into the silty sand (SM)
by USCS. Soil Water Characteristics Curves (SWCC) of the drying and wetting paths were measured
by the automated SWCC apparatus. Also, Hydraulic Conductivity Functions (HCF) of the drying and
wetting paths were estimated by the van Geunchten (1980) model which is the most well-known
parameter estimation method. The hydraulic conductivity of acid sulfate soils in the dry path was
continuously decreased with increasing the matric suction. However, the hydraulic conductivity in the
wetting path was decreased relatively small with increasing matric suction and decreased suddenly
just before water entry value of matric suction. Meanwhile, the hysteresis phenomenon was occurred
in SWCCs and HCF's during the drying and wetting paths.
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Fig. 1. Acid Sulfate Soils(ASS) around the llkwang mine area.
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Grain size distribution curve of Acid Sulfate Soils (ASS).
Engineering properties of Acid Sulfate Soils (ASS)
Description Symbol Unit Measured value
pH (1:5) pH - 3.47
Electric conductivity EC (dS/m) 0.68
Specific gravity G, - 2.72
Natural water content w (%) 31.64
Total unit weight Vs (t/m?) 1.64
Dry unit weight Ya (t/n’) 1.25
Effective particle size D, (mm) 0.0045
Uniformity coefficient Cy - 66.7
Coefficient of curvature ¢, - 1.9
Liquid limit LL (%) 39.94
Plastic limit PL (%) 30.05
Plastic index PI - 9.89
Unified soil classification system USCS SM
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(a) Forming soil sample (b) Saturation of soil sample

Fig. 3. Soil sample preparation.
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Fig. 4. Water outflow or inflow mass for various matric suctions.
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Table 2. Curve-fitting parameters of SWCCs
Process a (kPa™h) n m R?
Drying path 0.196 1.837 0.456 0.990
Wetting path 0.587 1.821 0.451 0.988
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Table 3. AEV or WEV and saturated and residual volumetric water contents

Process 0, 0, AEV/WEV (kPa)
Drying path 0.541 0.140 2.1
Wetting path 0.490 0.140 0.7
100000 100000
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Fig. 5. Estimation of the saturated and residual water contents and AEV or WEV.
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Fig. 6. SWCCs in the drying and wetting paths.
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