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Abstract: Rainfall is an important factor inducing the instability and failure of loess slope. In ad-
dition, the shape of loess slope has its own uniqueness. Therefore, it is necessary to study the
law and mechanism for rainfall infiltration of loess slope at different slope ratios. In this paper,
heavy rain rainfall slope model tests were carried out at three slope ratios (slope ratio 1 : 1, 13 0.75
and 1 ¢ 0. 5) based on a homogeneous loess slope in Gansu Province, with the changes of soil
moisture content, matric suction and wetting front of the slope tested. Then, the rainfall infiltra-
tion process and slope scour phenomena at different slope ratios were analyzed, with the differ-
ences of infiltration laws evaluated. The results show that the rainfall infiltration rate is the fas-

test at the top, the faster at the foot and the slowest in the slope, and that the depth of rainfall

KRB 2020-09-22; MLEHM AR : 2020-12-14

P & HH Rt 31k : https://kns. enki. net/kems/detail/61. 1294. N. 20201214, 1549. 012. html

EETR . BevEE E S0 LRI % BT H (2020ZDLGY07-03) 5 v [ Hi 57 8 75 1 B (DD20190268)

FE—1EE: LB, I AL A L O T o & R B TR . E-mail: 2837867139@qq. com

BEMESE: Rl B WL 82 0% R F i o+ % A TREYPGRE SN TR, E-mail: lirongjian@xaut. edu. cn



SRR 25 ¢ K6 TN [ 35 U A B 20 3 T A T A8 T 3K 45 e A 287

infiltration is the deepest, the second at the top and the shallowest in the slope. At the same
time, the rainfall infiltration laws of loess slope are greatly different at different slope ratios.
Taking the peak volume moisture content of a slope with a slope ratio of 1 ¢ 1 as a reference con-
dition, the peak value of the water content at the foot of the slope at a slope ratio of 1 ¢ 0. 75 and
1 : 0.5 increased by 7. 3% and 12. 7% respectively, and the peak value of the water content in the
slope decreased by 0. 8% and 5. 8% respectively. In addition, the steeper the moisture content
curves at the foot of a slope, the slower the moisture content curves in the slope with a larger
slope ratio, indicating that with the increase of slope ratio, the slower the rainfall infiltration rate
in the slope, the faster the infiltration rate at the foot of the slope. Taking the wetting front
depth in a slope at a slope ratio of 1 ¢ 1 as a reference condition, the wetting front depth at a slope
ratio of 1 0. 75 was reduced by 5~10 cm, and the wetting front depth in a slope ratio of 1 : 0.5
was reduced by 10~15 cm. It shows that the higher the slope ratio is, the shallower the rainfall infiltra-
tion depth is. At the same time, under the reference condition of slope surface yield flow at the slope ratio
1: 1, the slope surface yield flow at the slope ratio 1 ¢ 0.75 and 1 ¢ 0.5 increases by 11. 1% and 27. 7% re-
spectively. It shows that with the increase of slope ratio, the runoff on the slope surface is more obvious,
and the slope scour becomes more serious and the silt layer of the slope foot is thicker. Finally, it ver-
ified the correctness of model test results based on the Geo-studio software.
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Tab. 2 Loess physical properties of prototype and model
g THEE pd/ . VIR BT &K BB R R/
X4 (geem™?) R /% (em s ')
Ji Al 1.55 2.72 8. 00 2.1 x10°°

. 1.0 x10 %~
A 1.63 2.72 8.00
1.1 x10°°¢

1.2 {EE

50 15 4 0 BT AE | R R e R I I R S
AN, B R G TG — A S0 HE TR mE ok
PPR [ [ 45 i G862 46, A T 1 K AT 3 o e %
Wi W Sk R M AL L B R B S R 85 0 LA 1, M
I 28 8 %08 2 7K 38 BR BT g | T 9 e K T o R AT
Wi, AL R 1 FTR .

20 mm PPRF ,, l"%"“f {:’ﬁ
[ VT 7T A
1 Q[ !I X

20 mm PPR%

— \ -
300 LKMo 1 I v

N

2.02m

1 BB g s 2 IR
Fig. 1 Schematic diagram of the model test
L3 RKBWAHER
ARG T 3 R (B 12 1.1 2 0. 75 A0
1+ 0.5 RYIAYE, TP T KM 25 T Ze BT 24 h iy
RN 1 5 e i 1 FL R BT 5 O 10, 75 mm/d. A
[7) 3k L 8 0 A R A B TR A0 P 2 I s o A 301 AN [
PLE AR & T 10 AR 1E R .3 Ak it
W R KoL s - SR sk it .

2 RBEERELHH

2.1 AR xR R & 7k RE R 53 47

3 Sy i 35 e T e e v AN TR 48 LU A MR RR 5 K R
PR o ph P AT R T O AR R R W K R
YR R BEWT ST A B TR /N T 75 emi BE I
T[] R 5 em PR B A S THUIN A W L BRI 50 W (38
N W AR K R T AR 38 0 5 T gk T T
NG AR f P M PR L B b B AR B A W
Wi \Wo ik 55 7K 25 U8 (i A U 3 38 . 158 W1 38 I A 38 e
T TR T ik s R 24 b IR W

W W Aib 55 7K St 28 728 41 SF 2 o i Al 2 B B
I P T T 4G R 78 A AR K R 5 B
TS [ O BE Ak 9 0 a5 W, 5 K SR SETT IR 3 L SR
S s Wr IR 5 2 W o R R Y 2 7K 3808 K i
B3 UL R K B9 A B BE T Bl R T A B IR A 3
JNTORL

O U
S
-
<
[}
B
&
[}
5
[} .
T : —t —
0.78 034 025 038 027
(a) HLk1:1
% ES
T O] g
KE[ 003 WSS S
b=0.1 W, g
~ ¢=0.05
\n
[}
[sa)
l,’\}_ We 2
Sy ok T
o o KL IS
T : D |
0.67 034 013027  0.62
(b) ¥ 1£1:0.75
- 2
ST ao0s W8S, S
T 5=0.07 W:\,b”"u 9
° ¢=0.05 ®
b W
f=} 2 —
0. pL
=~ we
St | skl
of | eAKiHek

(c) Hlk1:0.5

2 AR IR B (B m)

Fig.2 Sensor embedding diagram(unit: m)
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