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We constructed a model test apparatus to evaluate the dependence of the saturation velocity (V) in soils on rainfall
intensity (/z). The apparatus comprises a soil box, a rainfall simulator, and measuring sensors. The model grounds
(60 cm x 50 cm x 15 cm) were formed by Joomunjin standard sand with a relative density of 75%. The rainfall sim-
ulator can control the rainfall intensity to reenact the actual rainfall in a soil box. Time Domain Reflectometer (TDR)
sensors and tensiometers were installed in the soils to measure changes in the volumetric water content and matric
suction due to rainfall infiltration. During the tests, the soil saturation was determined by raising the groundwater
table, which was formed at the bottom of the soil box. [Please check that the correct meaning has been maintained.]
The wetting front did not form at the ground surface during rainfall because the soil particles were uniform and the
coefficient of permeability was relatively high. Our results show that the suction stress of the soils decreased with
increasing volumetric water content, and this effect was most pronounced for volumetric water contents of 20%-30%.
Based on a regression analysis of the relationship between rainfall intensity and the average saturation velocity, we
suggest the following equation for estimating the saturation velocity in soils: Vsmg(cm/sec) = 0.0681z (mm/hr).
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Fig. 1. Schematic diagram of rainfall infiltration test using a soil box.
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Fig. 2. Panoramic view of a rainfall infiltration test using a
soil box.
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Fig. 3. Dimensions of the soil box and sensor locations.
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Fig. 5. Tensiometer used in the tests (2100F).
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Table 1. Engineering properties of Jumoonjin standard
sand.

Description Symbol Property
Specific gravity G, 2.621
Max. dry density Yedmax 1.613 g/em?
Min. dry density Yetmin 1.366 g/cm?
Effective particle size Dy 0.42 mm
Uniformity coefficient C, 1.5
Coefficient of curvature C. 1.0
Soil classification USCS SP
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Fig. 7. Grain size distribution curve of Jumoonjin standard
sand.
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Table 2. Curve-fitting parameters estimated by the van Genuchten model.

Curve-fitting parameter a (kpa™) n m R?
Drying 0.393 8.553 0.883 0.995
Standard sand -
Wetting 0.593 5.561 0.820 0.984
100000 100000
® Measured value (drying) © Measured value (wetting)
10000 ——van Genuchten model (drying) 10000 ===-van Genuchten model (wetting)
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Fig. 8. Soil-Water Characteristics Curves of Jumoonjin standard sand with a relative density of 75%.
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Fig. 9. Results of rainfall infiltration tests for various rainfall intensities



Fig. 10. Saturation process from the bottom of the soil box.
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Fig. 11. Suction stress at different depths for various rainfall intensities.
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