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Unsaturated soil column tests were performed for weathered gneiss soil and weathered granite soil to assess the
relationship between infiltration velocity and rainfall condition for different rainfall durations and for multiple rainfall
events separated by dry periods of various lengths (herein, ‘rainfall break duration’). The volumetric water content was
measured using TDR (Time Domain Reflectometry) sensors at regular time intervals. For the column tests, rainfall
intensity was 20 mm/h and we varied the rainfall duration and rainfall break duration. The unit weight of weathered
gneiss soil was designed 1.21 g/em?®, which is Jower than the in situ unit weight without overflow in the column.
The in situ unit weight for weathered granite soil was designed 1.35 g/em?®. The initial infiltration velocity of precipitation for
the two weathered soils under total amount of rainfall as much as 200 mm conditions was 2.090 x 107 to 2.854 x 107 cm/s
and 1.692 x 107 to 2.012 x 107 cm/s, respectively. These rates are higher than the repeated-infiliration velocities of
precipitation under total amount of rainfall as much as 100 mm conditions (1.309 x 107% to 1.871 x 1073 emv/s and 1.175 *
107 to 1581 x 107 cmys, respectively), because the amount of precipitation under 200 mm conditions is more than that
under 100 mm conditions. The repeated-infiltration velocities of weathered gneiss soil and weathered granite soil were
1309 x 107 t0 2.854 x 107 cm/s and 1.175 x 107 t0 2.012 x 107 cm/s, respectively, being higher than the first-infiltration
velocities (1.307 x 1072 to 1.718 x 1672 cm/s and 1.789 x 1072 to 2.070 x 1072 cm/s, respectively). The results reflect
the effect of reduced matric suction due to a reduction in the amount of air in the soil.
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Fig. 1. Unsaturated soil column test equipment.
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Table 1. Physical properties of the weathered soils (after
Park et al., 2011).

Weathered Weathered

Soil property (unit)  Symbol gneiss soil granite soil
Specific gravity G, 2.63 257
Wet density (g/cm?) W, 1.77 1.57
Max. dry density (2/em®)  Wenmax 1.63 1.38
Dry density (g/em®) Wy 1.55 121
Min. dry density (g/em®)  Wymin 1.32 1.04
Moisture content (%) A 16.00 30.00
Effective particle size (mm) Dy, 0.08 0.10
Djo particle size (mm) D3 032 025
Dgo particle size (mm) Dy 0.90 0.60
Uniformity coefficient Cy 10.70 6.00
Coefficient of curvature C. 1.40 1.00
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Table 2. Test conditions of weathered gneiss and granite soils.

Rainfall intensity Rainfall duration

Rainfall break duration Unit weight of soil

Gneiss (mm/h) (hour) (hour) (g/em’) Number of repetition
GnCl 20 10 0 1.35 1
GnR1 20 1 1 1.35 5
GnR2 20 1, 15, 2,25, 3 1 1.35 i
GnR3 20 3,25, 2,15, 1 135 1
GnR4 20 1 1, 1.5, 2,25 1.35 1
GnRS 20 1 25,2, 151 1.35 1
. Rainfall intensity Rainfall duration Rainfall break duration  Unit weight of ..
Granite (mm/h) (hour) (hour) soil(g/em’) Number of repetition
GrCl 20 10 0 121 f
GrR1 20 i H 1.21 5
GrR2 20 1,15, 2,253 1 1.21 1
GrR3 20 3,25 2,15, 1 1 1.21 1
GrR4 20 1 1, 1.5, 2, 25 1.21 1
GrR5 20 1 25,2, 15,1 1.21 1
Table 3. Volume of water injected into the soil column,
Test condifions Amount of residual water(mm) .Amount of Total amount of water Target precipitation
drained water(mm} (mm) (mm)
GnC1 83 138 221 200
GnR1 74 19 93 100
GnR2 72 136 208 200
GnR3 90 140 230 200
GnR4 80 15 95 100
GnR35 81 12 93 100
GrCl 144 69 213 200
GrR1 101 0 101 100
GrR2 163 70 233 200
GrR3 156 63 219 200
GrR4 108 0 108 100
GrR5 98 0 98 100
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Fig. 2. Volumetric water content (VWC) of weathered gneiss soil.
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Fig. 4. Rainfall infiltration velocity of weathered gneiss soil under various conditions.
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Table 4. Comparison of infiltration velocities for each
repeated rainfall event.

Test First infiltration Repeated infiltration
conditions  velocity (cm/s)  velocity {cm/s)

GnCl 2.854 % 107 -
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Gneiss  GiR3 2247100 1366 x 107
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GnCl1 2012 x 107 -
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. GrR2 1.692 x 107 1.789 x 1072
Granite ;p3 1790 x 107 2,070 x 107
GrR4 1177 x 107 1.904 x 107
GRS 1.175 x 107 1.905 x 1072
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Table 5. Maximum volumetric water content of the weathered soils. {unit : %)
Test conditions TDR-1 TDR-2 TDR-3 TDR-4 TDR-5
GnCl1 24.0 21.2 22.3 21.5 30.1
GnR1 22.5~23.1 17.2~17.4 17.2~17.2 19.4 25.2
Gnei GnR2 18.4~19.2 19.1~19.2 20.2~20.6 22.1~22.4 26.1
neiss GnR3 23-224 23.6-24.2 25.1~25.1 203~20.4 29.7-29.8
GnR4 18.1~18.2 19.1~20.2 20.0~-20.2 22.2~224 252
GnRS 19.6~19.7 17.2~17.4 20.9~22.1 24.0~25.1 283
GrCl1 35.0 399 37.5 37.8 40.4
GrR1 27.2-32.8 34.2~355 30.3~32.5 26.1 225
Grani GrR2 25.0~35.0 27.0~38.9 30.9~39.7 39.6 399
ranite GrR3 33.7-40.0 33.8-40.0 27.9-33.7 39.6 36.5
GrR4 29.6~33.6 30.1~34.7 30.4~31.7 29.1 250
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