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Abstract: The occurrence of accumulation landslides on the edge of the Qinghai-Tibet Plateau is closely related to rainfall, and
many of the landslides are those with broken-line slip surface. In order to explore the stability of the accumulation slope with
broken-line slip surface under the continuous rainfall, firstly, based on the traditional rainfall infiltration Green-Ampt (GA)
model, considering the influences of the slope angle, seepage in saturated zone and seepage coefficient in unsaturated zone, a
rainfall infiltration model suitable for finite-length slopes is established. Secondly, combining the unbalanced thrust method and
the rainfall infiltration model, the formula for calculating the stability of the accumulation slope with broken-line slip surface
under the continuous rainfall is derived. Finally, the results of field infiltration tests are compared to verify the rationality of the
proposed infiltration model and with those of the traditional stability algorithm based on the Jiangdingya accumulation landslide
of Zhouqu county. The results shows that: (1) The rainfall intensity, slope angle and permeability coefficient all affect the
formation speed of the saturated layer of the slope and the spreading speed of the thickness of wetting layer. (2) At the
beginning of rainfall infiltration, the three models obtained the same wetting layer expansion rate. With the continuous rainfall,
the wetting layer expansion rate calculated by the model provided in this paper was higher than that of the G-A model but lower
than that of the infiltration model with assumption of stratification. (3) The stability of the Jiangdingya accumulation landslide
gradually decreases with the continuous rainfall. At the beginning of the rainfall, the stability of the landslide decreases rapidly.

At the later stage of rainfall, the rate of stability decline

gradually slows down. The slope sliding time obtained by the BESTE: HMGHRT = B e Bl FEe T H (20200X09);
proposed stability method is earlier than that by the traditional Hol 8 (55 A3 2 @i ST RHFINH - (JK2021-46, JK2021-55); EZKH
AR2EEEETUH (52168051).

Bis A EA: 2022 - 09 - 25

infiltration model. The research results can be used as a
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reference for the stability analysis of accumulation slopes under the continuous rainfall.
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Fig. 1 Process of rainfall infiltration of slope
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Fig. 2 Diagram of slope stability with broken-line slip surface
YU aed v J22 Ak B E Dy T R R R R AR B 1
B, H3)%EEEZTEAY

W, =LZ(0y, (122)
A

W, = 5‘(75 YLy (1) s (12b)

W, =1(h - Z, (1), (12¢)

A LN A FIEIEK (m); y WA
& (KN/m®); y NEARRIRERE (KN/mb; bR i
AN SEHPIINEFE R EUME (m)s

HiP 2 A A BI5 i 2 R J0oR

F =W, +W, +W,)sina, + D, cos(a; — B;) - (13)

454 Mohr-Coulomb {2 i 2 Hp0E 11y

R =c, L, +[(W, + W, + W;;)cosa, — D, sin(c; — 5,)]tan @, -

(14)
A o, N ADFIRIIBORME 0 ) BONEE i

AN ME ° ) DONEE @ &P T A
HAREBRAER, FE2 5B b PAT T HER SIS
71 (kKN), D, =y LsinBZ(t); @ Fi 1PN BEE
s o R EIEER T (kPa).
AR AR B s TS HERR AT IS E RO
o 2 (RTTw J+R,
XL (EIT )AE,
Ay, NE j RBRI AR T AL A 41 R

i A
l//j:cos(ﬁj_ﬁj+l)_Sin(ﬁj_ﬁj+l)tan¢j - (16)

, (15)

2 RHBIISUES RGI5H
2.1 PERNEAREIE

KR SCHLE I R 1 R R B L N8
RESRIGAEA TR A EE . R BTE 2.5 m, B
HKE RN 6 m, BEHEMAER 307 , R FEEERE N 25
mmvh, WESKIAR T, BRI BN 2 m, BER

FREEIT AN 10 ho ZIAIE RIRAAR EK N 0.22, MR
IFIEIKER N 0.45; ANRIEE A0 AN Z 1 T 3 aE K
SKEL 1.5 my SR RAREE N 2.12 g/lem®, MIANBIE R AL
N 3.37X107 /s, WIUEEE ZECN 0.001 m/d.

P 3 AR TR B RN IS AR AL IR 2 5 R ot A R
SRR ARG . M 3 R DUR B, T ARSI AL R
o R NS AT HAS B 25 B 5R00 45 R L
e FENBIFEAM B (0<¢<X57 min), 3 PR+
BRI Y R R A BEERENRLE (57
min), TE[R—HZ], ARSCBAYREEHOS R aE R
TG G-A BRI/ T 0 B ERENSER, B8t
i) () ZEAE R ORI R B A B RS I HF 4, 3
RPN FF IR BUERZ, WAE K B B0 S 808 NI
(305 K FEURNZ AT TR, 12 BB e
NS R FE K X — 150, FoR e k4
BN P AR, KA SR AL A5 2 IR I
B RIEFENT BB NS, 45 G-A B
KFE R ARAEA X e, HIHBE RN EE,
XGEE 2 A% G-A AR KIRE R
JE B T R R AR T A SR B RN 3 R R E N VB 1

?::lf:_lJAO

o0
=]
1

- G- ANBIEE

r —o— S EMEE A BRI
—— AR

e RBER

~]
S

=)
(=}

W
(=]
T

| =57 min

iR R Z/em
g 8 3

—_
S
T

0 11(I)0 20IO 30IO 4(;0 S(I)O 6(I)0 7(I)0 860 9(I)0
[ TR REBE B 8] 1/min

3 FRINSEE TR R EREFE AT a2 L E
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