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Analyzing Infiltration Characteristics through Rainfall Infiltration Test and
Numerical Analysis
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Abstract

This study conducted a rainfall infiltration test for weathered soils of different parent rocks in order to investigate
infiltration characteristics. The changing pattern of pore water pressure was identified and compared with
the numerical analysis results to analyze ground infiltration characteristics in relation to rainfall characteristics.
The results of rainfall infiltration test and numerical analysis showed that the infiltration capacity became
higher when the infiltration coefficient of weathered soil was large given that the same rainfall intensity was
applied. Additionally, it was found that the movement of wetting front was fast in accordance with the changing
rainfall intensity. The analysis results indicated that ground infiltration coefficient, rainfall intensity and duration
were the major factors influencing ground infiltration process.
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Figure. 1. Schematic diagram of instrument for rainfall infiltration
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Table 1. Basic geotechnical properties based on characteristic of

weathered soil

Igneous | Sedimentary | Metamorphic
rock rock rock
Classification
felsic . .
. limestone gneiss
granite
Moisture Content(%) 9.92 26.25 14.99
Specific Gravity 2.59 2.69 2.68
Unit weight (kN/m”) | 16,44 17.49 15.98
Density (kN/m”) 16.80 17.80 16.30
Dry wnit weight (N/md) | 14,98 13.87 13.90
Void ratio 0,736 0.92 0.89
Porosity (%) 4940 47 51 4714
Degree of saturation (%) 34.37 78.77 45.09
Gravel (%) 38.06 1.47 23.87
Sand (%) 58.89 15,67 57.46
Silt & Clay (%) 3.05 82.87 18,67
Liquid Limit (%) - 38.67 24.19
Plasticity Index - 13.67 15.71
USCS SP, SW CL, ML SC
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Table 2. In-situ conductivity according to weathered soil type

In—situ Permeability
Weathered Soil Type Depth Average value
(cm) ky (m/s) of k, (m/s)
20 |3.00E-05
igneous rock | Cisic 40 | 1.48E-05| 1.87E-05
granite
60 | 1.12E-05
90 | 2.95E-05
sedimentary | |, ctone | 40 |1.90E-06| 8.28E-06
rock
60 | 4.41E-07
20 | 4.758-05
metamorphic | oo | 40 | 1.34E-05 | 2.28E-05
rock
60 | 7.51E-06

Halodeh, ARESEAHL
Model 2800K1 Guelph Permeameter
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Table 3. Rainfall types and properties of instrument for rainfall

infiltration

Rainfall Condition
Petrogenesis | " cathered | Rainfall | Rainfall | Total
Soil Type | Intensity | Duration | Rainfall
(mm/h) (h) (mm)
Igneous rock fe]s%c 60 12 720
granite
Sedimentary . 30 12 360
limestone
rock 60 12 720
40 12 360
Metamorphic gneiss 60 12 720
rock
90 12 1,080

oF 71F4etel et 2, A
Qo] 734:to] A7k At ek B B

((Figure 2)), A3 EF3}E= 69.4 ~ -28.4 kPa

((Figure 3))2} —75.3 ~ —39.2 kPa((Figure 4)), Hul}

#3E= 54,0 ~ —46,5 kPa(CFigure 5)), —60.7 ~—59.0

kPa((Figure 6)), —60.7 ~ —44.1 kPa ({(Figure 7))%]
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Table 4. Rainfall types and properties of instrument for rainfall infiltration

Pet . Weathered SWCC fitting parameter In-situ Permeability
etrogenesis Soil Type . N mn k, (m/s)

Igneous rock felsic granite 8.64 1,18 0.90 3.00E-05
Sedimentary rock limestone 3.77 0.67 1.25 2.25E-05
Metamorphic rock gneiss 4.55 0.53 1,18 4. 75E-05

7, p=mBELE, o=AHT], p=In U2 Z3E A9 A5 mRged BEge A4
(1,000,000), y=log HE& eh7] et Auein]  of A Aakro] W BAFY (+ 5kPa)S M8}
M4 aev = 7| YA (air entry value)o|t}, of A& HEE 7H 4= Q=% HdY st

SAA Be AR Eg AR (Figure D)A9] 3
2oy 290 FUF D/(50] Im, 02T A 2 SR Z}

WAR A3 B BdY st (Figwe ) 1) B0 T2 21340 i3}
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(limestone)
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Figure 17. Results of Wetting front depths according to Rainfall

intensity (gneiss)
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