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Effects of gravel properties on soil infiltration and runoff in soil rock medium
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Abstract: In order to study the effects of gravel properties on soil infiltration and runoff process in soit rock medium, we conduc
ted laboratory soil column experiments. We mixed two different rock fragments (gneiss and limestone) with the same soil. T he
gravel mass proportions (of the soit rock medium) were 15%,45% ,65% , and 90% respectively. Then, the relationship betw een
cumulative infiltration and time were fitted with the Horton model and the Philip model. T he results showed that: (1) For the
same rock within the same amount of time, the cumulative infiltration of soil would decrease with the increase of gravel content,
and the runoff would increase with the increase of gravel content. (2) With the same gravel proportion, within the same amount
of time, the cumulative infiltration of gneiss was greater than that of limestone, and the runoff was less than that of limestone.
(3) The Philip model and the Horton model can be used to fit the relationship between cumulative infiltration and time. As the
gravel content increased, the infiltration rate A (i,) tended to decrease, the soil infiltration rate S tended to decrease, and the int
tial infiltration rate i; tended to increase.
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Tab.1 The particle size distribution of the tested soil sam ples

(%)

Bi 2/ mm
i

P Bk oz il
(< 0.002) (0.002~ < 0.02) (0.02~ <0.2) (0.2~ 2)

Bt 14.378 22.151 62. 695 0.776
FAE 0. 000 0. 000 0. 000 100. 00
KA 0. 000 0. 000 0. 000 100. 00

2
Tab.2 The physical properties of the tested soil samples

-5 B MUBARRRSKE WIREIKE RSk R AL
i /(grem3)  /(emdcend) /(em3cem) /(cmemin!)
et 1. 40 0.39 0.07 0.032
bR 1.91 0.24 0.03 0. 002
HIRA 2.60 0. 00 0.00 0. 000
3

Tab.3 Fitting results of soil water characteristic curve

T BHURAR RHEAY RHRFEEREE BRS MERAR
A EAKHEG) KHE(O) BARNSE () H(n) B(R?)

B AE  0.09 0.39 0. 066 1.39  0.99%
FRRE 0.05 0.24 0.070 1.53  0.997
AR A 0.00 0. 00 0. 00 0.00 0.00
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Fig. 1 Soil column in rainfall infiltration test
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Fig.2 Variation of cumulative infiltration of rocks with different gravel proportions over infiltration time

3

Fig.3 Comparison of cumulative infiltration of gneiss and limestone in different gravel proportions
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Fig.4 Change of runoff intensity of gneiss and lim estone of different proportions over infiltration time
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