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A Simple Method for Estimating Wetting Path of Soil Water
Characteristic Curve on Unsaturated Soils

1 Y Park, Hyun-Su

AN I Kim, Byeong-Su

L Park, Seong-Wan
Abstract

Soil-water characteristic curve (SWCC) has been widely used to estimate the shear strength and coefficient of
permeability for unsaturated soils. In general, it is divided into the drying path in which the water is discharged and
the wetting path in which the water is permeated, and it has a hysteresis indicating different suctions at the same
volumetric water content. In reality the field behavior of unsaturated soils is much closer to the wetting path during
the infiltration. The drying path has been practically used for various analyses because obtaining the wetting path takes
longer than the drying path. Although many approaches for estimating wetting path have been studied till now, these
are complex and do not fit well. Therefore, a simple method for estimating wetting path based on empirical approach

in this study is proposed in unsaturated soils, and a feasibility study is conducted as well.
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Table 1. Suggested R, and D, between the two boundary curves for different soil types (Pham et al., 2005)

}ZSL DSL
Soil type Suggested Percentage Suggested Percentage
value deviation (%) value deviation (%)
Sand 2.0 22.63 0.20 16.90
Sandy loam 2.5 33.83 0.25 54.26
Silt loam and clay loam 1.5 11.89 0.50 24.81
Compacted silt and compacted sand 1.0 4.50 0.35 7.54
SLESKEe SEMUE eE4834 FES st 2tHY 41



Table 2. Properties of sandy soils for evaluation

Drying path Wetting path
No. G, Va e References
95 d bd Cd dd 95 w bu' cu.' du'
SW-1 | 262 | 1.79 | 046 | 035 | 161.25 | 0.11 1.21 032 | 21.75 | 0.12 1.01 Pa(rgoi)a"
sw—2 | 266 | 167 | 059 | 037 | 77.07 | 006 | 176 | 028 | 11.89 | 005 | 113 Pa(rzkofg)a"
Ministry of
SW-3 | 260 | 1.40 | 086 | 041 | 2513 | 0.21 0.95 0.33 4.79 0.22 0.84 Science
(2015)
SwW—4 | 270 | 162 | 067 | 036 | 240.18 | 0.09 1.57 025 | 1018 | 0.10 111 Pa(rgoi)a"
SW-5 | 2.64 | 153 | 073 | 042 | 3635 | 0.08 1.90 0.40 9.05 0.08 1.70 So?fmeé)a"
Ministry of
SW—6 | 2.60 | 1.45 | 0.80 | 051 | 3321 | 0.34 1.39 0.43 6.50 0.33 1.21 Science
(2015)
Gallage and
SW—7 | 271 | 1.35 | 1.01 | 041 | 12299 | 0.14 3.16 0.34 4.60 0.13 2.04 Uchimura
(2010)
SM-1 | 273 | 159 | 072 | 042 | 3309 | 012 | 148 | 036 | 364 | 010 | 1.07 80?503)3"
sM—2 | 272 | 122 | 123 | 053 | 4195 | 0.21 1.82 0.43 2.71 0.19 1.38
sM=3 | 272 | 135 | 1.02 | 048 | 12235 | 022 2.15 0.43 8.29 0.22 2.36
sM—4 | 272 | 172 | 058 | 045 | 141.02 | 0.23 1.87 0.42 4.22 0.22 113 | Gallage and
sM-5 | 275 | 122 | 125 | 044 | 2173 | 0.09 2.31 0.35 6.11 0.08 1.74 Uchimura
sM-6 | 275 | 1.35 | 1.04 | 041 93.15 | 0.1 2.61 037 | 1197 | 0.09 1.98 (2010)
sM—7 | 275 | 150 | 083 | 035 | 9919 | 0.12 238 0.31 13.13 | 0.1 1.97
sM—8 | 272 | 135 | 101 | 045 | 4764 | 0.18 1.81 037 | 1095 | 0.15 1.87
Ministry of
SP—1 | 262 | 1.41 | 086 | 045 | 400.54 | 0.27 214 0.36 6.39 0.26 0.79 Science
(2015)
SP—2 | 268 | 1.66 | 0.61 | 036 | 18.45 | 0.10 1.20 0.32 457 0.08 117 Le(‘zoeotsf‘"
Note: G, = specific gravity, 7, = dry density (N/m?), 0., = saturated volumetric water content on initial drying path, 6,, = saturated

volumetric water content on boundary wetting path.
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