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Effects and correlation analysis of infiltration velocity
of expansive soil cut slope
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Abstract: From the viewpoints of considering the two effects of initial water content and rainfall intensity, infiltration velocity
characteristics of expansive soil cut slope is studied through the field test. The results show that the water can infiltrate effectively
only under the condition of successive rainfall in a certain intensity. The water content variety of slope is controlled by the successive
time of rainfall, but not the intensity. The erosion amount is decreased with the reduction of water content. When the rainfall intensity
is small, the rainfall makes little erosion on the slope surface. The erosion amount increases with the enhancement of rainfall intensity,
but the value is gradually convergent. When the slope is covered by vegetation, the permeability is strengthened, but the erosion scale
is lightened greatly.
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Fig.1 The field test slope
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Fig.2 The slope section plane(unit: m)
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Fig.3 The water characteristic of slope in the process of
initial rainfall on 6-27, 2006
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Fig.4 The runoff occurred time at different moments
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Table 1 The initial water content, rainfall intensity and
infiltration velocity before the runoff occurred at bare zone

AW WL MW AR “ﬁfflﬁf/:ﬁ?
/AE-A- fKE/ % 110 mss) I s ey Ny
2006-06-14  14.0 12.0 120 4.1 39
2006-06-16  12.0 33 120 1.2 1.2
2006-06-17 247 33 180 1.2 1.1
2006-06-25 7.7 33 300 12 12
2006-06-27  23.1 7.8 214 23 2.6
20060629 167 33 180 1.2 1.1
2006-07-17  30.0 5.0 30 1.7 1.6
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Table 2 The initial water content, rainfall intensity and
infiltration velocity before the runoff occurred
at vegetation covered zone

B W W @R lmff@éi‘?

= A %7 -6, P
[ AE-A-H O HAKE/ % 1(10°%ms) A/ s s Syoy
2006-06-16  22.5 1.1 4680 1.4 13
2006-06-17 282 4.7 727 6.1 9.3
2006-06-25 8.4 3.3 4000 4.4 49
2006-06-27  26.6 7.8 347 20.0 18.0
2006-06-29 19.4 3.3 3000 4.4 53
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Fig.5 The relationship of infiltration velocity, water
content and rainfall intensity before runoff occurred
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Table 3 The initial water content, rainfall intensity
and five-minute infiltration velocity after the
runoff occurred at bare zone

H SOk 5 min PRIBERTERE HIRABER/ (10 m/s)

/AE-H-H BKE % /(10°°m/s) SZINAE T
2006-06-14  14.0 17.0 4.7 5.0
2006-06-16  20.0 2.0 0.2 0
2006-06-17 247 33 0.6 1.1
2006-06-25 7.7 33 1.7 1.5
2006-06-27  23.1 13.0 5.1 438
2006-06-29  16.7 33 12 1.3
2006-06-30  35.0 21.0 4.7 4.6
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Table 4 The initial water content, rainfall intensity and
five-minute infiltration velocity after the runoff
occurred at vegetation covered zone

H a4k 5 min PRI HIRABER/ (10 m/s)

/AE-H-H BIKE % /(10°°m/s) SZINAE T
2006-06-16 225 21.0 25.0 25.0
2006-06-17 282 4.7 59 59
2006-06-25 8.4 33 8.8 8.8
2006-06-27  26.6 7.8 16.0 16.0
2006-06-29 194 33 4.4 438
2006-06-30  35.0 21.0 22,0 220
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Fig.6 The relationship of five-minute infiltration velocity,
initial water content, rainfall intensity
after the runoff occurred
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Fig.7 The relationship of water content and rainfall at the
middle position of slope
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Table 5 The erosion amount under different conditions of
initial water content and rainfall intensive at bare zone

H3] WHEIEKA 5 min SRR R L (CqLis
/ 4E-H-H /% /(10°mys) /(g/mL)
2006-6-14 14.0 17.3 0.0193
2006-6-16 20.2 2.0 0.003 0
2006-6-17 247 33 0.0104
2006-6-25 7.7 33 0.005 8
2006-6-29 35.0 20.7 0.024 8

x 6 ARAVIEAEKENERNRE MHEX S ERME
Table 6 The erosion amount under different conditions of
initial water content and rainfall intensive at vegetation
covered zone

H 3t PAMEKE 5 min SFEIRERTIREE 2o
/ 4E-F- /% /(10" m/s) /(g/mL)
2006-6-16 225 213 0.001 0
2006-6-17 28.2 4.7 0.000 8
2006-6-25 8.4 33 0
2006-6-27 26.6 7.8 0.001 4
2006-6-29 19.4 33 0.000 5
005 r
g 0.04
E:RH/ 0.03 | —O0— X
=
w002
=
B o001 [
0 :/D\n
2006-06-12 2006-06-17 2006-06-22 2006-06-27 2006-07-02

B 1)/ A -H
B 8 N[ PR 3 T R bk

Fig.8 The erosion amount of slope at different
rainfall times
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Fig.9 The relationship among erosion amount, initial
water content and rainfall intensity
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