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ABSTRACT : As a result of a suite of laboratory tests undertaken to suggest a rational method for the estimation of infiltration
capacity, it is found that the infiltration rate tends to increase as the soil unit weight decreases while it tends to increase as the rainfall
intensity increases. Comparative analyses for infiltration curves employing the reduction constant of initial infiltration capacity (o
coefficient) that was suggested in this study has reasonably captured the time dependent variation of infiltration capacity. Consequently
this study has presented an experimental model for the estimation of infiltration capacity to improve the Horton infiltration capacity
curve that has been widely used for estimation of the infiltration capacity and amount of infiltration for its application to sandy soils.
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Fig. 1. Saturation Depth by unit weight and rainfall intensity
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Fig. 2. Changes in permeability coefficient by rainfall intensity
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Table 2. Permeability coefficient reduction constant according
to rainfall intensity

H a5t Horton 3B 4014 27] 855 3h& st Reinfll intensity
gt 2= 9o Aoz woE, Reduction mA0 | ommhe | d8mmbr | 18mmhr
constant (o)
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Table 1. Permeability coefficient according to unit weight and
rainfall intensity

Rainfall intensity
mhD e | 48mmh 18mm/h
Unit weight v/ v /e
(g/em®)
1.66 0.150 0.121 0.105
=
1.56 0.205 0.156 0.141 =
1.46 0.330 0.242 0.163

Table 3. Initial conditions applied to the Horton empirical formula

Ground condition . . . Initial infiltration capacity Last infiltration capacity Reduction constant
R . Rainfall intensity
(Unit weight) (mm/s) (mm/s) (k)
72mm/hr 0.28 0.56 0.000856
Sandy soil
3 48mm/hr 0.224 0.56 0.000694
(1.46g/cm™)
18mm/hr 0.196 0.56 0.000691
72mm/hr 0.2 0.40 0.000585
Sandy soil
3 48mm/hr 0.16 0.40 0.000497
(1.56g/cm™)
18mm/hr 0.14 0.40 0.00043
72mm/hr 0.165 0.33 0.000413
Sandy soil
3 48mm/hr 0.132 0.33 0.000431
(1.66g/cm™)
18mm/hr 0.115 0.33 0.000373
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Table 4. Initial conditions for calculating penetration capacity reflecting the results of indoor experiments

Ground condition . . . Initial infiltration capacity Last infiltration capacity Reduction constant
R K Rainfall intensity
(Unit weight) (mm/s) (mm/s) (k)
. 72mm/hr 0.33 0.56 0.000703
Sandy soil
3 48mm/hr 0.242 0.56 0.000657
(1.46g/cm”)
18mm/hr 0.163 0.56 0.000754
. 72mm/hr 0.205 0.40 0.00057
Sandy soil
3 48mm/hr 0156 0.40 0.000505
(1.56g/cm?)
18mm/hr 0.141 0.40 0.000428
. 72mm/hr 0.150 0.33 0.00045
Sandy soil
3 48mm/hr 0.121 0.33 0.000455
(1.6g/cm™)
18mm/hr 0.105 0.33 0.000391
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