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Research on Instability Modes of Expansive Soil Slope Under the Impacts of Rainfall Seepage and Overload
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Abstract: Unstable modes of expansive and replacement soil slope under the impacts of rainfall seepage and overload in the Mid

dle Route of Soutlr to North Water Diversion Project were investigated using the limit equilibrium theory. The most dangerous

instability mode and state of unstable destruction were obtained. The results showed that (1)the most dangerous sliding surface

is the single curved surface or compound curved surface w hich has rupture surface betw een blocks in the shallow layer of exparr

sive soll slope;and (2) the overload of slope top has significantly adverse impacts on slope stability. The limit overload value of

of slopetop is about 0.44 times of the weight of the soil column with the slope height or 1. 4 times of the weight of the unifornr

ly distributed load produced by the car with a carrying capacity of 20 tons. T he results can provide beneficial reference for the

reasonable design and safe construction and operation of the project.

Key words: expansive and replacement soil slope; rainfall seepage; overload of slope top; instability mode; test

MK R TRA T K E EHRERKE
346 85 km, R TERSK M 27% . WKL &5 52 a6
FIAT 500 S KM 4 000, 38K I IR e, 2K I 4
Yls S FRBE T MR A b5 AR K, 12 3 b 9 AR 5, T b SRR
KRB, WA i A AT, A FOR ) TR RS
ABAT Y S AR KSE T, 9] W me BH B 22 517K B2t T2+,
WU R AR 14 TR ORI B, SRR G AT RN A
HHHT T AHEIE, B W v 1520 W I g iR T 9T,
T SRR - B R i kR AR B Y
I At T T2 R X R PR R 1K R ;A 49T HEAT IR R
I R, R NS T IR L2 R AR EEE, M
B P R W AR S S B DN 2R 5 SRR L) AR 4 T A M
PRI FERIE Y, B2 L P42 05 nl 4% = (IR 4 B T

201312 11 :2014-02 10

Y S [ S A E A ) R 93, TFHZ I8 5 50n] 4% =i 7 )
A o BRI L, BT Rt T 24 T K+ )2
PP A B It S it T TR U, R A e IR OR
el 2 B A 43 7 ik BT S g+ 20 W i B T
5 IEAT 1), A = Bt 2R BOAS W Sk 52 B B R VB IR
S SETGURR BAE KL 1R 56 Wi, A% ST B BT i 2R R,
XTI A= e R A B VB U S TR A 1R R 1 AR
e ATV SO TR B SRR I 5, PR o S 6 R et
A, DU TR A T Ie AT R Ak .

2 -

Be BN, RIE B AE T AR A LI ARSI AR R,
53 LAARAHRS T 55— o LA AR B B, B 2k

12014 06 11

: http: // www. enki. net/ kems/ doi/ 10. 13476/ j. enk i. nshdgk. 2014. 04. 001. html
s SCHE(1956) , L, AR LA, 087, E 2 FOK LA S 5 AT ST. B mail: mxn840910@ 163. com

138+ i W MR



LXFEE BRBREAEDH T WKL R KREXTR

A R e o, AT 3 3 4, HOAR A i R 1 A o BT )
IR T A HEHUBY SREE, FRUE T A B TR B RARS .
WP M = e E - 5, it T B IS AT W) R AR IR R, 2R
ER NS AN

(1) M2 M 08 T PR 5 AR Ak [ 1 5 R . BRI VB IR
TR 3 N T ORI 2, — J7 TR 26 DLT (9 B2 K 1 T8 34 o fi
MK, HUBY 5 55 B AR, 55 i e DL b AR R s K I 221
AR BEARTY, TR RS I IX . B RN &, W
2R, W A AR TR X AR, WSS XAk K. S — 5 B
A A 3 FLBR S 7 8 K, A1 08 7 A1, 38— 20 i) A i

(2) SR T o il TBABAT HIIA] AN P 6 G (U5 TH K A 2
LA A MR R (R A, o JONEZ Pk - 3 K 484 b
TR RE S AEHAS, W) STHR| 4] Feih (0 O, < Z4RR 1 2
SN K ) S TR S R s A R A7

(3) LESA MRS, Ik - HIE 1 4G, it T
Fi 52 i AN A Ak, B5CARY 45 5 TS, 4 ) AR B U SR TR
YR - E 7 PN

(4) B2 L i - R A, RBIKEEE 1%
PP R S PUBT R B L R 22 e, B W R
BEYCRFAR TE M 3 AT R R, s B R F B A .

7E LR H s R, M A i R (LU SRR P H
SN PR BB S AR AR R LR AT B R R X

BEal—: 4 P H 1 23 S 45 A R4, P18 JE R A,
LI T - 2 3k R KA S i /N I, Rl R R Rk
HiTED FE I o o AR T B KA 6 P R A By
R O AN K, AR R Sk A2 P9 R, T R
SR, 4 S R AR IR IR, SR e A
REK Ho

‘e Etg‘ﬁ( WL(/O%‘QWL_S?Z;“LZJ+ Yl (1
bW, i RS E TS i AAE NS AR A PR A
o M LA P TN RS B EL Y vy NKE
B b b i AT B R A KA R B ¢ i AR
PRI LN T LA I .

R BRI 7R BN 5] R R T AR L B
s I 2 LA T I - AL s 7 R34 HL e B 8 B K FRAIG,
T 3 40 421 1 P LB D) B e B 5 BE ARG AR AR /N B, U 2%
ERIAL SRR M MAS s 2 4 LW S PH & EHflm
(RIS 5 3 4k, P A M) g 24 22 K% 33 (1), TR & A Bl
VBT AW M 1234 22-33 o LIS SR B A bk 4
A S LN S a= S22 g (= <A TTINY= s s I = S ]
WEL T ERAEH 7 PasPhb 52, 23 A7 FoAK SR PR ZAS v 43 2R
PR E R ERBK

K=
2tg®(Wicosai— Yyhul)+ eli] - Py— Ps+ P,cosa,

ZWL-sinC(L-— P,cosa, (2)
o
. Cili t_gﬂ
P,= X[ W,sina;+ XK (Wicosti— Yyhyl;)] cosa;
(3)

1

Fig. 1 Compound sliding curved surface

which has rupture surface between blocks
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Fig.2 Compound fold curved sliding surface
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Fig. 3 Cross section of expansive soil channel (m)
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Table 1 The K and Kmin values of slope which slips out from seepage escape point during the operation period (h= H  /3)
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Table 2 The K i, values and statistical

parameters under five instability modes
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Fig.4 Slope model and test device
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Fig.5 Hemp nest in the shallow layer of slope

and crack in the P H layer
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Fig. 6 Instability form of slope test
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