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Critical slip field of slope under the condition of transient unsaturated seepage
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Abstract: Seasonal rainfall and reservoir operation can cause the fluctuation of reservoir water level and the change of pore water
pressure distribution in the slope body, which is detrimental to slope stability. Based on the theory of shear strength of unsaturated
soils and pore water pressure field obtained with finite element method for the transient unsaturated seepage, an improved numerical
procedure for critical slip field of slope is proposed. In this procedure, the combined effect of water level fluctuation and transient
unsaturated seepage on the behaviors of slopes can be taken into account. First, the transient unsaturated seepage fields of a clay/ silt
slope are calculated using SEEP/W module in Geostudio to obtain pore-water pressure fields, which are imported into the improved
procedure of critical slip field of slope method to evaluate changes in the factor of safety with changing water level. In addition, the
influence of fluctuation velocity of water level and matric suction on the slope stability are also analyzed emphatically; and the slope
stability changing course with water level fluctuation is revealed, so as to show the feasibility and reliability of the improved
procedure. Moreover, the results not only show that the slope stability changing course is affected by fluctuation velocity of water
level, matric suction, and so on, but also reveal that the more reasonable slope stability changing rules and essences are obtained by
considering matric suction.

Keywords: slope stability; water level fluctuation; transient unsaturated seepage; pore water pressure; critical slip field of slope

18 = RAFFH O T KR RREWTE AR, HATRIR
- (IR T B B IR EE R B As . BAL
HI TR W EORE R e, RRORAE U e sk seAR REEYEFRIH Geostudio

WA T A, RN AN AL ZE RN B
DAKAR L, R R ORI A T A
BRI B e A LB R RS 1), A AT

Wk H . 2014-01-09
FETH: HEWIE R RS

Bt SEEP AR —FRUE 1B, 1145
E IR KBTS TR KR
2y IRDLTHFEE AR AR K 1 S HON FRIREE P (R R

(No.2013IYYF0661); KFBAZIH (No.201401063); HK HARRMEIEEIHH (No.51179043).

BEERA: HEE, B, 1986 FAE, TLATTUAE, RBNTRE TR E M AR SN )12 i T EF TAE . E-mail: zfjiang_hfut@163.com



1816 b +

b 2015 4F

FifE. Lane ZCMEE RN RIME N EL, JFFIA
SR EHTIRA PR TCIET ST T FE KA SR b S5 2 e 4
R E AR ., S EEEL g R
JEFTIAT PR ITVEIR I T /KA B R v 28 5 2 38 )
R e MR A, I 5 AR BRSPS 4 AT LA,
AE T HOr kA e . ORI R T R L%
JE KA AR A (1) T35 e S B BUE AU T, BFE
TRBETHBEAE TR /K3 1) 224 R AR a3y,
I 55 [R5 TH 6] 1) Morgenster-Price ¥2:3E47 HLEL,
WORT KA AR I R I B S B ik i A
SRR O B AR I T A BR B A E R I K
A KA, IR, e K AL T B S T
AN IKAL, $8 TRV AR (PB AT 3 A 1 BB gL A
AN T i KA A A7 2 T 1 ) 25 K
R, AR N by et A e B O BT A G
I3 BLALL T U0l X ML 78 3 KKy b 1 e A KA AR
R RASIS AR, R AR T8 o BRI A 5 [
WEX, AT mE%E gk E. Bir, RHEMR
A2 RSP vk Bt P 9 A7 PR TGV S5 BB A T V2
BRI A TURAL T 15 e 2 1 3 AR TR
FU A, A e Sk 1 i e Bh
P NIRAE TR ST PR S SR 77 1 PRI
I8, S KA AR I R v (R I 3 e S 3, (R
XA KR ST AL BT VER ] T 83k, HIFAR
JEHE BT g 0T AR - B P S A P ) DR,
gt — PRI 5635 o

ARSCAE R KB i R A T 1 A
b, BRI S S e, H KA AR SR
BARBA-AE R E BT 5 R AR E YA HLES
2 BT T R AE R L BT B A Tk, P
AJ 2% LSRR AR 5 R AR A - AR B T R
AR I Y, JEEE T A )25+
JEEER . b AKERIE HhER L KT T B R A5 S H oK
R AR IS 7 3 A P ) 5

2 NS B

2.1 GRS EAE D

3 B 513 (GCSF) J7 1k 52 45 A% B ~F- 1 4%
MRS EASIRNE R B R BEAR S &, 8 B
TE AT BRSSP B R TR R ) Rt s g
B, $ERERKFIRHAET) N 0 RN, 54
H—SRAT R TR S Bh T v S, sk
R — o i s e v SRR BT R
Mg, LI T B3PS VE L SCHR[12—13]. 4kh
(IR B 1 TR, AT RRAS MR R4 ) o i
ARF:

1 m
= —[cos(a, =6, , =), +
cos(a, -0, — ;")

sin(ak—(p,:")M +cos(ak—go,:")Kch+ (D

D

sin(ar, —w, =)0, +sing U, —c;'l, cos@,"]
KA pe s poy J by k—1 S el A RIA
k PS5 : 0, 0, Wi KFEIRMES S5/KFT;
W Z, Z, R AR KT A R e
fEs w, bGP E s KW, AHE T K R
W R E o A e 00 b B BRP IR A I T S A
PESEFMRER 1. O, NIA 1w, Mo 0, 5
REEIT A (EITRFTRAIE: U, AR
H01: N AFRIRABIEN AT 1 AF&IRIAK
JZ: o AFYYRINGU: b AZPGRE: b WA,

Ok
zwk
A
P
hk Kc WA k1
k-1
W,
/2 7 0 Zi1
P
=N, tanp," +¢,"l,

o / Ny Uy

B1 FRZHFER

Fig.1 Schematic diagram of forces on slices
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Fig.3 Flow chart of calculation
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Fig.7 Phreatic line corresponding to reservoir water level
fluctuation at R=1 m/d
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Fig.11 Curves of stability changing with water level
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