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Numerical Analysis on Drain Capacity and Vegetation Potential
of Unsaturated Made-Planting Soil
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ABSTRACT : This study attempted to investigate drain capacity and vegetation potential of made-planting soil via finite element
simulations. Engineering drain capacity of made-planting soil can be evaluated by an analysis of unsaturated soils. In a perspective
for vegetation landscape, it is necessary to check whether the minimum amount of water in the made-planting soil can be supplied
for the survival of plants. Herein, 1-m high soil column covered by made-planting soil were numerically simulated. Numerical results
showed that how the coefficient of permeability of saturated soil and soil-water characteristics of unsaturated soil are considered
significantly influences the drain capacity of soils. Variation in the volumetric water content within the Least Limiting Water Range
(LLWR) provides us with information on whether the soil can contain a sufficient amount of water for the plants to survive the
drought.
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Table 1. Characteristics of Korean soils (Jung, 2014)

Category classisf'?clzlition* Topsoil Subsoil Overall
Sand 349 35.1 35.0
Paddy soil Silt 453 43.5 444
Clay 19.8 214 20.6
Sand 393 389 39.2
Upland soil Silt 41.0 38.0 39.4
Clay 19.7 23.1 21.4
Sand 429 40.8 419
Forest soil Silt 39.8 38.4 39.1
Clay 17.3 20.8 19.0

* Following USDA system (Das, 2005)
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Table 2. Ranges of parameters, a, n, and m (Lee et al., 2009)

Parameters a (kPa) n m

Upper limit 76.319 1.148 0.968
Average 43.539 0.754 1.426

Lower limit 12.479 0.772 1.467

Table 3. Analysis conditions

Conditions k, (m/sec) Koo/ ks
Case 1 10 Ratios for lower limit of SWCC
Case 2 107 Ratios for upper limit of SWCC
Case 3 10 Ratios for upper limit of SWCC
Case 4 107 Ratios for lower limit of SWCC
Case 0 10 Ratios for average SWCC
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Fig. 6. Model geometries and finite element meshes: (a) dimension
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