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Experimental study on the relations between the surface
flow and the rain infiltration in slope model
By
Zhang Xuedong

Northwestern Institute of Soil and Water Conservation Academia Sinica
Abstract

Relation between the occurrence of surface flow and the percolation of rain water
at the slope was studied in this paper. Electric resistivity meter was used here to measure
the percolation of water in the slope. The occurrence of surface flow was found de-
pending on the percolating state in the surface layer. Similar phenomena were observed
in bath loamy soil and sandy soil in which loamy soil was mixed with 25 percent of sand.

The transmission front, which is 2 boundary section between the transmission zone
and the wetting zone, was located about 125mm below the soil surface when the surface
flow occur (The intensity of rainfall was 75 to 150 mm/h}.

The locations of the wetting front, and the transmission front were deeper in 30°
slope than in 10° slope when surface flow occurred.
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Fig. 1 Grain size distribution curves of the cohesive soil used in the experiments:

(A) Sandy soil. (B} Loam.
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Table 1  Physical properties of the cohesive
soil used in the experiments.

M o — LA O — 4+ 25%R
H Gij 2.55 2.73
SRR O 29.3 13.2

i e A 74.3 % 50.6 %
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Fig. 2 Locations of sensors of specific

Frrr T TIT T resistance meter.
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Table 2 PLocations of measuring points of specific resistance meter.
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Fig. 3 Location of watting front at the time

when surface flow occurred.
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Table 3(A)~(D) Experimental conditions and occurtence of surface water flow.
ERIERIGED 1n°
# # L o - 4t a—st+25%0
WO %W E |mm/h| 75 | 100 | 125 | 150 | 75 169 | 125 | 150
% M ® B |g/em’| 058 | 0.54 | 052 | 081 | 0.70 | 0.70 | 0.72 | C.74
MEBEKE | % |71.76 |7442 |85.63 |66.47 |47.83 |48.75 |4B.64 14825
IR | & 39 [16.26 | 7.4 |13 |20.48 |11.30 |11.03 |11.98
ERETLE 20°
# # +t 2 2— At +25%
B E | mm/h| 75 | 100} 125 | 150 | 75 160 | 125 | 150
B % T HE | g/em®| 055 053] 0.53 | 062} 0.69 | 0.73| 0.72 | .30
MPS ke | % |76.72173.75|83.91 |66.08 |46.97 |46.3 |49.51 |43.93
HEFSUERE 2 44 |12.78 | B.67 |16.76 |32.17 |15.83 |12.2 |16.63
ERA R 50°
# B O+ o — &t o—-4at+28%H
ME % E mm/h, 75 | 108 | 125 | 150 | 75 | 100 | 125 | 150
B % T F |g/em®| 054 054 | 052 | 058 0721 0.74| 0.73 | O.7!
MIEaAit | % | 77.63 | 7377 |82.07 |69.37 | 47.16 |44.75 | 52.22 | 46.42
HORALERE | 2 | 5267 30 14 |14.35 | 32.98 | 21.62 | 12,78 | 16.83
ERHEDAE 20°
ft # £ g - &t 2 —LAT +25%8
R ¥ E mm/h
& R EE| glem®| 052 0.71
Mgk, % |75 47.32
HENSAE | R 85 90
- ” FREEE I BMOEC 25 mm hd | a—atEFT

5150 mm/h £ T 2B >HMT 5
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Table 3(E} Experimental conditions and occurrence of
surface water flow

HERB AR 30°
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Fig. 6(z) Change of the runoff from an unit area of
each slope with time.
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Fig. 7(a} Relation between runoff from an unit area and
rainfall intensity.



BRHE T REREL L RKBE S OBRIC T

150 - “tul{: b it »’1" it ”
’
. //
o— o S
12 o= s
— J4° 4

L

a0

WO HidE S 72 9 D iHEIE (mm h)

25 F

0 25 A0 75 100 125 150
BEE M (5

B 7 (b JpdioBEIFER S 0 OWIHBE L B RSE OEE

Fig. 7(b) Relation beiween runoff from an unit area and
rainfall intensity,
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Fig. 8(a) Relation between slope gradient
and soil loss rate.
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Fig. 9(b) Change of rainfall intensity and soil loss rate
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