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Fig. 1 Diagram of rainfall infiltration of landslide

/

a’—

B2 EEE
Fig.2  Model sketch

FTF Green—Ampt FLY (I EEEE, 2005 ) X} BT
ANB I REREE (] 2) AR 7K - A i 2 7Y
SEE SRRERIAVEHTT , AT LI R 3Rk
ik Z; cosa+S, (0
, Z
e,z I B T R (m) ;i
NABH(n/s) s K, HEHEE R (m/s) S, N
M AL A 17Kk (m)
W R A0, b A i AR R B AR AN, A P Y
MR I AR B, I R 3R /N T AR A B fE
T3, NG I T e R ) 5 B T A R 22 20 AT,
TARANBRE I IR W W, A e — b 20 ¢ | B
SREEFFIR KT AR AB R TT , RV B I 1, Bt
NI ARG T RN S8, DU o I 200 8 b ) e T4 T2 LA
LK ZBMABEALIHRA(2) (3) Rk,
S,
Zp:(q/KS—l)cosa (2)
(es_ei)sf
1':(q/Kx—1)cosa (3)
FRE A, 9 i) o, T LA (4)

t,:M (4)
" q(¢/K,~1)cos’a
R ZMA B =S AB RN EXFR, /L

i=—t:(05—0i)— (5)

(1) A (5) FATAT LAAS 23 1 5 1) T 4
JEERYH RN

(dzf*j K Z; cosa+5;f (6)

dt ), (0,-0,) 2

93— J7 T, TN 0 7K G323 P AT SR 3 T 1)
AN T A S P fEAG I B A B TR R T Uk
I RIS BRI 1) 2R Rt i 5 TR B ARG 8 . A
PRV, FATAT LA 3

K sinBz, di=(6,-0,) Ldz; (7)
PRI IHE , 34 V0 488 % R I s ] 49 A X D/ oA
dz; Z; sina

(dtjz (0,01 (®)

e g L A 2 B i 1 00T, 1R 9
BESLPREOT IR N

%: K, —(z )ZSina+Z; Leosa+LS, (9)
dr (6,-0,)L zZ;



%44

EIET, A R 2 R A R A 5T - 445 -

X (9) HEATBU FAC ARG S 121, 2]
=z, T TAT A

(0-0)L[ B (Z;+B) A Z; +A
-t = - ——1In In
" Kgsina |[A-B \Z,+B) A-B \ Z,+A

_ Lcosa+ L’cos’a+4LS sina (10)
2sina 2sina

Lsosa ~/L° cosza+4Lstina

2sina 2sina

2 (10) WL T HEARTE BE o A PG B 1
DT B I P TR (HAT R e ZOR 1 1A
SR SEPR R IR, B T PR I AR e #b
Zyit, WO (8) SAEA F RV ARG 250 ¢
=1,z =zp,£21|‘]EILM%?ﬁJ:

(6,-0,)L (=

=% e ln[;;j (11)

M2 B 5 @ kB (10) M H(E AR
(Z; ), 2RO U R (Z] )7, IS A Bz
AR B IR R .

(z7)=(z7 )i+(z) )L, (12)

2.2 It A AR

e Y VR SR LR AR B Az 1 O an ]
3R

;,\\
R
R, | L \
\ \
\‘ﬁiﬁﬁ
G }
fw‘m =
IN; \

B3 BEERZHAEE
Fig.3 Block force diagram of landslide
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Fig. 4 Landslide panorama
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Fig. 6 Generalized model diagram
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Table 1  Hydrological mechanics parameters
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Table 2 Physical mechanics parameters
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Table 3  Classification of landslide stability
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Fig. 9 Landslide stability state diagram in different time
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Research on the progressive failure of rainfall-induced shallow landslide

WANG Zheng-Yu' ,FAN Hui’
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[ Abstract |

saturated zone above the wet front and the influence of the wet front on the shear strength of the soil, combined

In this paper, based on the Green—Ampt infiltration model, considering the seepage effect of the

with the landslide progressive failure analysis method, a rainfall—induced shallow landslide progressive failure
analysis method is proposed.Taking Guzhang landslide in Xiangxi, Hunan Province as an example, the deform-
ation and failure development of the landslide under heavy rainfall is analyzed. The results show that the insta-
bility and damage of the Guzhang landslide is mainly due to the partial damage of the front soil and the middle
and front soil, which gradually develops into an overall damage under the heavy rain. Affected by the landslide
terrain, terrain flat areas while wetting front infiltration faster, the shear strength of soil is low, but due to the
effect of seepage of the soil saturated with smaller, gravity to provide component perpendicular to the sliding
surface is larger, the partial stability is relatively good, so the influence of wetting front for landslide stability
should also be analyzed according to different terrain conditions. The method of progressive landslide damage a-
nalysis has important guiding significance for landslide monitoring and prevention.

[ Key Words] Shallow landslide; Rainfall infiltration; Stability; Progressive failure



