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Analysis of slope stability and research of calculation
method under horizontal slice method

DENG Dong-ping, LI Liang
(School of Civil Engineering, Central South University, Changsha 410075, China)

Abstract: Limit equilibrium method with horizontal slice method is more suitable for layered soil slopes; but there are some
deficiencies than vertical slice method. By studying the relationship of interaction forces between horizontal slice and vertical slice
methods, corresponding assumptions of inter-slice forces between horizontal slice and vertical slice methods are established. And a
combination model of horizontal slice and oblique slice is adopted when horizontal slice method encounters the sliding surface with
toxoplasma. On this basis, the formulas of Sweden method, simplified Bishop method, simplified Janbu method, and
Morgenster-Price (M-P) method for calculating factor of safety (FOS) are derived. Among those, two different FOS calculated
formulas of Sweden method are obtained according to different satisfied conditions; and the general simplified Janbu method is
improved based on previous studies. By using two types of sliding surfaces, arbitrary curve and arc, through analyzing some
examples, the treatment of horizontal slice method taken in this article is verified feasible. At the same time, it also shows the results
got by two Swedish methods are consistent; and the improved simplified Janbu method is better in analyzing stability of slope than
general simplified Janbu method.
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Fig.1 Inter-slice forces of horizontal slice and sliding
surface with presence of toxoplasma

2.1 KPS IR S5 HT

T ARy, AR EAMET, —RIBUE AE, =
0 (AE,=E —-E ) MAX,=0 (AX,=X,-X, ),
W X, = AE, + B, {4 e ¥, b, E . E_ 7
g NIRRT T X s X g i
PIIRIBTY] ) s A, B, B AN ] T AN TR] ) 2R
£ Morgenster-Price % (fij#x M-P %) 1, 4, =4,
B =0, AnEEN AT R AG  rA3 E

KA 3 AT T B LA M0 45 8] g
o NI ATYE . 8 2 B, abed 7K
14k i, ebef AME TS5 is Egin Xopin Eqiis Xopioi
pas | PV ol o S A ol T 0 E S LTI RPN ARSI LR 7]
T35 Egins Xains Egin Xei 73N S HAS 1 272470
TR Z& [RVE ) MBI T3, Niw T3 23 KP4
A3 = e wb S AP S R ) T PP WA RS UR 7 DA P
Wipin® Wezi 7330 07KV 5% i MBS EH 5% 0 TR )

P, B(xp, y8)

Szi
Szi
szi~ i
Szi
. i R
Spi
Pt = spi
T
SzZi~ Spi
i i
spi- i
A(xa,ya) Bt KP4 P, x

Bl2 JKPESERNEBREFDFEIKRER
Fig.2 Relation of inter-slice forces between
horizontal slice and vertical slice

B def 1F 000 BARBEAT 32 J1 00875 GO BRAR def
WSy (BRSP4 i B gt BH & i
A 32 5 R ST 8 BT [ B RAR (R ) D A7 AE R AR
e

Espi = Gi +sti
(D
Xspi =Eszi
SRR B K s = e s Y O ST S|

AE,, =0 FTAX,, =01, %0 (D) K&K, AP+
F A N AFAE I R AE, =G -G M
AX,, =0,

Wk 3 pron, BOUITER y — 80, HAFEAT
a,>a,~ G, —G, >0 (RIPAE diefy SHAK a1bie
WE N2, G,-G,, <0 (EIPAE dycyfs HHIE
abyey ME N2 7). #%|G, -G, |=|G, -G, |
1L A SO I N By B3 s A (G~ Gj.)sina; +
(G=Gpa)sinap<0 , 7= LW HL i 1170 & N -



10 1)

ARG KAV IME N IR E M W 5 T ST BT AL 3181

(Gi1-Gi1)c08a:1+H(Gp-Gip1)c08a;>0, T 45 /K- 5% 7312
PRI H A ik B s A CRMBGE AE,, =0
HMAX =0, KIS IR SAE 73T H R SRR (11 ¥
3, NSRRI T, DI 20 22 4 RECEAS
WEAEAN [FRE, nEERDKEA 2 il 2
HI W+ G, ~Gy v W, +G,—G, B4

spil i spi2 i
éj\ ll‘ l2’ %E‘:—% VVSZil N VVSZiZ °

B3 KP4 RS
Fig.3 Assumption analysis of inter-slice forces of
horizontal slice

e E A I X, = AE,, (M-P %)
i, il G mran, KP4 4 ) A2
E, =G +AX, , WITHARNG X, =24(E,-G),
b, 4 =14 o B IPER S0 B BRGE S5
B H ORI BE — B (B X, = 4E,, ), DR
SATAF S 7K B D) e s b ok CHI 25 384 KR o
710, BT, 190 A RECEE R H AN

WA EA T, AEACES i, T i
B IR B A AN AR S S B B A R T BB 4, AR
PASC (1) S BEAl, M3 T W AR VE K
S I8 BB AT o

(1) ST S,

AE. =0

FSE S
%E%ﬁ't&=0

AE =G -G

KP4 07
AX, =0

(2) XFF-ifL Bishop yAMIfij{t Janbu 2,
L\%E/\ﬁj\: {ZAE’ - 0

AX, =0
KPS |
> AX, =0

(3) X7 M-P %,
WHEKD: X, =AE,
KV4Ar: X, =AE, HH, E=E+G,.

22 —RIRZHEE LT MANE Tk

MET (b o)y (d) T 3 g sl i o0 T
Rl BN ARAE— BOS TR, AT 493
W2 HBLPAN T BRI, IR %Ak 45 132 TR
AT RN, FFIE AT 25 3 S IRANTS (B e
e, ASCRAWIE 4 (o) Frosigorik, (£ A
A FHACHIERZ LU (1 5 TR KT RN b,
Hd A4 JiiRcsr R n2), Nigs A4 L3t
IKPREACE L EATIIRR K45 93 (53 80k nD.

B(xs, yB)

(b) AR T
B4 —BAESHEIGO T AP A MRS

Fig.4 Treatment of horizontal slice method under
general situation of sliding surface
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Fig.5 Stress analysis of horizontal slice and oblique slice
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