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Landslide instability induced by sudden lower in water level
combined with different rainfall types

WANG Le,QIN Shiwei
( Department of Civil Engineering Shanghai University ,Shanghai 200444  China)

Abstract:In order to study the landslide failure model induced by different types of rainfall (average type,
front type, center front type and post peak type) combined with sudden drop of reservoir water level, based on
the unsaturated seepage principle, Geo-slope2012 Software was adopted to analyze the seepage characteristics
and stability of a self-designed landslide under sudden drop of reservoir water level combined with rainfall. the
results show that; the pore pressure in landslide body during the process of reservoir water level falling appears
a “delay” effect,this effect becomes more obvious while the monitoring point getting away from the bank. The
greater the water level drop rate is, the earlier the minimum stability coefficient appears and the smaller the
minimum stability coefficient is. Different rainfall types affect the appearance time of pore pressure and the
minimum stability coefficient. The minimum stability coefficient under front type rainfall is bigger than that of
the center front type, which is equals to the average type, and the minimum stability coefficient under post
peak type rainfall is the smallest. The instantaneous change of pore pressure at monitoring point is affected by
rainfall at different time when the water level of reservoir drops. The mode of landslide instability under

different calculation conditions is that the lower shallow landslide first loses stability, and then the deep layer
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landslide loses stability, while the upper shallow landslide is more stable, so it is hard to failure. The results

of the study provide a reference for understanding the landslide instability model under the sudden drop of

water level e combined with different rainfall types.

Keywords: different types of rainfall; sudden drop of reservoir water level; unsaturated seepage; geo-slope;

landslide instability model
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Fig.1 Calculation model
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Table 1 Physical Mechanical Parameters of Materials

Ya! /e ot 0, a/
(m-d™')(kN-m~3) kPa (°) (°) kPa
1 Wik 1.87 16.8 10.5 13.3 12 0.2 12 1.5 1
2 WK 0.54 20.5 18.8 15.6 12 0.1 18 1.2 2
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Fig.3 Soil-water characteristic curve

3.2 HETHR

S BIF 5 AN (] 6 TR 248 280 J2R K A B B R B T2 R 2
TR R, A SCEE R DL =20 R T 0. (1) AR
JEE KA R TR 3205 0 9 38 B8 iR PR SRR T S
TRIZ W RGEE 3H7 5 (2) 3 3 7K A0 BB AN [] 288 Y o
TR A5 1R 3 08 TR R D R TR U2 0 Wi 5 R 2 W B R A
PEIIHT 5 (3) FAE 7K A0 B g JK 5 AN ) iof 220 g 0 2% 16 9
ey B R R LA SRR 52 W B AR e . B
FI 2SRRI AR A SCik ™™™ " e T A AR A e X
FEMH O, PR4F 10 d [T E B — 5, 2 Ot 2 i DO Fh
R TR S A — S R0, i i 2, rp i B DL R I e B [ T
Wee T I 5 fhy 2 UL &T 4, R B9 T T 0L LR 2

120 - 250 -
=
g lgg E 200
= 60 | 150 -
B B 100 |
40 - =
® 201 ¥ S0F
0 1 1 1 1 ] 0 1 1 1 1 J
0 2 4 6 8 10 0 2 4 6 8 10
i ) /d i A)/d
(a) PR (b) IR
250 250 -
E 200 |- E 200 -
150 | 150 |
= 00 | B 100 |
# 50| # 50|
0 1 1 1 1 0 1 1 1 1 ]
0 2 4 6 8 10 0 2 4 6 8 10
i 1a)/d i a)/d
(c) HrigR (d) JEUETIERT

4 BEWHEMHZE
Fig. 4 Rainfall history curve

TE:(1),(2),(3),(4) 20 BIACER T 3 BY Ty e BY | H g 0 ) T i U

4 HEER

4.1 AR BRRE T

FEKALMN 175 m @& F2 T B2 145 m &5 F 5K Rl
RH0.5m/d, 1 m/d, 1.5 m/d FEHTF, =405 1AL
FEARfE AN 5 B o

B &S AT UL, LR A A R SR b R Bl A R K
FAN A TR 3L N (B NI i L N et A
HERAT 22 5, b W R R R A R i, fL
JEAE 10 d A JL-FAZE Wi fE 10 d Z J5 FF iR R B,
S S R A, FLRAE WY 3 d LR AR
TE3 d Z )RR R B T EB MO A R R B, TE
J2E 7K ASE TR e T U 6 ) 2 BT R Y R A, 0 BH B
TR BN S M R R R B B G, T B
FA) < FE 3R QN A R B BH S o RIS 2R K A R B
T AN [] 9 39 A P 3B A FL AR AR I A B W 0 B
R B R (R I OR [R) A0 5 AR i Ry 15
kPa, v 38 W W) o5 L & A8 M k46 kPa, i T W I A
FL R A5 i fe K oA 77 kPa, n] WL Bl 25 32 3% A P9 B4 W
A P R TS LR 1 AR N o TR — T S
[ AN N R N WA e R A = I NI B = 1Y
T R R R R, L AE W R R R R K, R
5 el Ze b RE R ARG L, FE R K AT R 52 K
Je B, W A5 LR RS T — B, BIE K AR R R
SE R T W R L A AR Ak R T 6 W R L
LR A TR



55 6 1 rh [ 1 5T R E 5 B A R -107-
) /d 3.05 -
-0 0 20 40 60 80 100 3.00
Y —— 0.5 m/d_b-BF W 2950
b —a— 1.0 m/d_EFE I AT = 290 |
—a— 1.5 m/d_EEB W0 A5 W&
-76 | & 285+
s -8} 280 -
lf‘l 80 | 275 —— E#EE0.5 m/d
= -82 ) = FERE1.0m/d
84| 2.70 —— EIRE1S5 m/d
265 1 1 1 1 1 1 1 J
—86 0 10 20 30 40 50 60 70 80 90
-88 |- e TA]/d
—90 L (a)
(a) LRI S 191
fif 1E] /d 1.86
5 0 20 40 60 80 100 1.81
4 o 0.5 m/de R 5.0
5 —a— 1.0 m/dep I & 171
Sl —a 1.5 m/dei I A }i‘i 1.66
§ L1l —— FHEERE0.5 m/d
| BT 1.56 —= FHHRE1.0m/d
= s 151 —— FE%ELS5 md
1.46 ' ' ' '
a5k 0 20 40 60 80 100
B TR)/d
45 L (b)
(b) FPEB I AT 1.84
i /d
&0 0 2,0 4,0 6,0 8,0 I(,]O 1.79
50 —— 0.5 m/d T W A =
40 1 —a— 1.0 m/d T 3B 0 A W 7y
< 30F —a— 1.5 m/dF 8 MI {4’& ’
£ 20t
li 10 1.69 —— HEW30.5 m/d
= - WEEBEN1.0m/d
0F —— REWEN .5 m/d
-10 1.64 I 1 1 1 1
=20 0 20 40 60 80 100
=30 b i} E)/d

(c) T HEBHEI AR

5 IR1ENSAEER
Fig. 5 Change of pore pressure at monitoring point under

calculation condition 1

AR AR B R R B IR 2 IR Z B E AR
K 671 o

H1 & 6 R UL AN ) o7 B 1 394 75 126 7K A3 B B A B0 R
A E R BUE A BORZE 5, 3T B2 I Ok U,
JE KL R el A v L A I A9 AR AR R A I 1]
E8 N DNTE <RI S EiS /5] <D VAN N S
HRIZH U K AL Z M T W, R A 98 B K AT 200 )
AN R, DT R AR E AR BN S K TR
BRLPZE KA R AR, b TR = T S i R E R
THBH R R AR E R T — M REMNE; N T T
TR SRR UL, BR U A KR I TE] S BT B R O R AR
e 32 RO P AR A R B R b R I A AR — K
Ji A 0 A BB E R AR [ AR PR R AL T R T
b R RH Y VRS T N TR RNV 3 4P L & )
ROV T3 T AT AR RE 28 S0 M 3 Ko A K ST o g

©

6 IR1IREXERHEBERBETW
Fig. 6 Variation of stability coefficient of deep and shallow

landslide under calculation condition 1
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Fig. 10 Variation of stability coefficient of deep and shallow

landslide under calculation condition 3
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