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A simulated rainfall system was built, and the unsaturated characteristics were examined by execution of simu-
lated rainfall system test and soil water characteristic curve cell test(SWCC Cell Test) under the various rainfall and
slope conditions. With the results, the applicability of infiltration behavior under rainfall and soil water character-
istic curve models to the unsaturated weathered granite soil was examined. At the results of comparison the volu-
metric water content and matric suction measured in the wetting process(under rainfall) with those in the drying
process(leaving as it was) of the simulated rainfall system, the volumetric water content showed a difference of
2~5% and matric suction of about 3~10 kPa, indicating the occurrence of hysteresis. In addition, the difference was
relatively larger in matric suction than in the volumetric water content, and this tells that the hysteresis behavior is
larger in matric suction. When the soil water characteristic curve derived from measurements in simulated rainfall
system test were compared with those from the soil water characteristic curve cell test, both methods produced soil
water characteristic curves close each other in the wetting process and the drying process, but in both, there was a
difference between results obtained from in the wetting process and those from in the drying process. Thus, when
soil water characteristic curves are rationally applied to the design and stability analysis considering of the prop-
erties of unsaturated soil, it is considered desirable to apply the soil water characteristic curve of the wetting pro-
cess to the wetting process, and that of the drying process to the drying process.

Key words : simulated rainfall system, soil water characteristic curve, weathered granite soil, matric suction, hys-
teresis behavior, unsaturated soil
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Table 1. A simulated rainfall system test according to a proviso of an influence factors.

Model Test
Influence factor
MT-1 MT-2 MT-3 MT-4
Rainfall intensity(mm/hr) 15 30 15 30
Rainfall- continuance/Maintenance time(hr) 16/24 16/24 16/24 8/32
Slope incline 1:2.0 1:2.0 1:15 1:20
Table 2. Physical and mechanics properties of weathered granite soil.
Specific gravity(Gs) 2.61
. Optimum moisture content(%o) 11.40
Compaction test . . 3
Maximum dry density(Ygmax, KN/m”) 18.82
Uniformity coefficient(C,) 1333
Coefficient of curvature(Cy) 2.13
9 i i 0.075
Particle size analysis 10% pass partfcle S}Ze(Dlo’ mm)
30% pass particle size(Dsg, mm) 0.40
60% pass particle size(Dgy, mm) 1.00
0.075mm pass (Pyeq, %) 10.00
Coefficient of permeability(K, m/sec ) 8.50x107
Cohesion(C, KN/m?) 20.58
L. . Cohesion of saturation(Cy,, KN/m?) 1.96
Triaxial compression test .
Internal friction angle(d, °) 225
Internal friction angle of saturation(¢g,, ©) 8.0
Unified soil classification system(U.S.C.S) SW
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Fig. 1. Equipment of simulated rainfall system test: (a) a detailed drawing of simulated rainfail system, and (b) model
soilbox and model of slope.
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Fig. 2. A detailed drawing of model soilbox: (a) a detailed drawing, and (b) a plane drawing.
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(k)

Fig. 4. A procedure of simulated rainfall system test: (a) nonwoven fabric installation, (b) filling soil, (c) the first covering
soil, (d) ?ompaction, (e) measure installation, (f) simulated slope, (g), Slope incline, (h) preparation of simulated rainfall
system, (i) simulated rainfall, (j) a measurement, (k) process wetting front, and (1) end of simulated rainfall.
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Table 3. Coefficient of soil water characteristic curve.

Brooks Van Fredlund
and Corey Genuchten and Xing
. - 093 a 0.03 a 20.28
wetting 052 n 102 n 145
process .
- - m 7.20 m 5.10
drvi 402 a 0.002 a 7.75
ying 013 n 084 n 0.84
process
- - m 1.78 m 0.35
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Table 4. Air entry value (AEV) and wetting front suction (WFS) according to soil water characteristic curve.

Brooks and Corey

Van Genuchten Fredlund and Xing

wetting front 0 (%) 30.20 30.10 30.20
. suction (WFS) ¥ (kPa) 0.95 0.58 0.65
wetting process
Residual 0; (%) 3.15 2.87 0.75
water content Y, (kPa) 33.64 40.53 49.55
Air entry value 0 (%) 30.2 30.00 30.00
(AEV) ¥ (kPa) 3.86 9.37 424
drying process Residual 0, (%) 1.32 3.24 3.58
water content ¥, (kPa) 25000 985.76 648.75
Maximum Slope incline 0.24 0.39 0.27
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Fig. 10. Soil water characteristic curve by simulated rainfall system test: (a) upper of model slope (TDR-U-2, TSM-U-2),
and (b) lower of model slope (TDR-L-2, TSM-L-2).
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Table S. Coefficient of fredlund and xing by simulated
rainfall system test and swce cell test.

simulated rainfail

SwCC system test
Cell Test
Upper Lower  Average
. a 20.28 8.15 8.50 8.33
wetting
process 1 145 1.68 1.72 1.70
m 5.10 2.55 2.52 2.54
drvi a 7.75 6.97 6.34 6.66
wmg - 084 080  1.05 0.93
proces
m 0.35 1.32 1.80 1.56
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Fig. 11. Soil water characteristic curve of results by simulated rainfall system test and SWCC cell test: (a) upper of model
slope (TDR-U-2, TSM-U-2), and (b) lower of model slope (TDR-L-2, TSM-L-2).

Table 6. A comparison of properties of unsaturated soil(Fredlund and Xing model).

simulated rainfall

SWCC Cell Test system test

Upper  Lower  Average

. . 8 (%) 30.20 30.10 30.10 30.10

‘ wetting front suction (WFS) ¥ (kPa) 0.65 124 130 127
wetting process

Residual water content 9, (%) 0.74 0.95 1.02 0.99

esidual water contem ¥, (kPa) 4955 5545 5628 5587

. 6 (%) 30.00 30.2 30.1 30.15

Alr entry value (AEV) ¥ (kPa) 424 235 255 245

drying proces . 0, (%) 3.58 2.55 3.20 2.88

Residual water content ¥ (kPa) 64875 54563 56086 55325

Maximum Slope incline 0.27 035 0.38 0.37
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