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Abstract: Based on the basic principles of the variational method and the limit equilibrium method, the stability analysis of soil
slopes is conducted theoretically. Firstly, the basic equilibrium equation for the problem is established by using the limit
equilibrium method, and the auxiliary functional for the isoperimetric problem under constraints is constructed by introducing
the Lagrange multiplier. In addition, the first-order ordinary differential equations with potential sliding surface, normal stress
of sliding surface, internal force of sliding body, safety factor and Lagrange multiplier as the basic unknowns are obtained by
combining the Euler equation, and the slope stability analysis is transformed into a two-point boundary value problem under
fixed boundary conditions by introducing the auxiliary variables. Finally, the numerical solution of the example is carried out
by using the shooting method, and the accurate solutions of the position of the sliding surface, the normal stress distribution on
the sliding surface and the slope stability coefficient are obtained. The results are compared with those obtained by the slice
method and the finite element strength reduction method to verify the effectiveness of this method. The analysis results show
that the proposed analysis method for soil slope stability can effectively avoid the search and optimization process of the sliding
surface position in the traditional calculation, and can accurately obtain the shape of the slope sliding surface, the normal stress
on the sliding surface and the inter-strip force distribution, which may provide a scientific and reasonable calculation method
for the stability analysis of slopes.

Key words: homogeneous soil slope; stability; variational limit equilibrium method; shooting method

0 3 H TV R PRI, (AR R T8 455 % 4% [ g i

MR TR TR — g B T SVIRR S S R B S SO B I A T
T HATOE KRR, R T 2o @RUEEARZ. N T e Gk kA2,
T35, WA PR Y-k i P A DL B IR Ay i - TR 105 a1 (1975320, 119630160, At
et DLA G0 9 AR A BT RO o L 2 ﬁ&ﬁﬂﬁﬁd%ﬁﬁ%lﬁ; (20JiR5R,;478): i‘)‘l‘[iﬁik%éﬂfﬁﬂ%‘&&%ﬁ}\
S Tk BS80S TR AR 5L e 45 3 A AR5

s AER: 2022-03-27




1342 "+ T OB % M

2023 4F

Kopascy &5 (X $2 H 3T Euler J7 F2 1944 4 PR ~F- 1l
5, FER T A 53 IR BRAE 1 3 AR Ve A B b B LA
S, Bk RSFERES R T = F A0 iz R,
Horbr, Baker S5PM a3 A% 58 1] UL AR B8 7332 s it
(R S I L, W LA R A A VS A T B0 T R ORI
B VR R R, BG4 RIS BN
AR, i, [FEFEIE A IR, BRe DhaEPE
I AR 53 BT BV BRI 1) A A AR 4 AN TEZRE
TR 4 AR ARBCKR i i), R A R
TIEAS B B AL B S 224 REUCK /N . Sarkar S50
TIRPRFrE, R 22 5 AR o4 2 4 R EUE SUNTE
T S Fe EYRmI ST THE, Hed ke B H 4 B sk 80K 77
T/ ME, ik 5 B S RHEEE AL 130 A R
B UL L BT B A R AR 1, saiEid A
[F) P PB4 £ AR A 6 SR I 22 4 R R AL

I SCERIARE I, BT AR IR BRSPS
AR A, B R R EE AT EUE
KA, ASTA5 AT 38 G B N R 0 5 /0> FRVR 158 F A A0 0
THIGT FR) 18] o AR S DARS) 5 () 7 B o, A8 o i
PRSP 7245 381 R JE AR O R A Sy B A [ e 10 S )
AE IR, R FFT R SR A Z R AR 2R T oy 7 R4
A DNEREAS B S T AT Bk e S A
SR I8] J15r AT HIRE AR o 38 545 5 2% B AN A B TG R
PrREE T RS R AT LA, BOAIE T a3

1 TR EEENHFER
1.1 EEXHE

Z e 1 s R Y, IR A DLId
I T eR R v, () R LR M B T v(x) AL S . AR
Mohr-Coulomb N R 5] N %4 R/EF,, WA

otangp+c
T=——7—
F ° (1)

A © Fo o5y shiin _ERIPIRANE R A ¢ Oy
TARIIFR ST @ AR N BESE S

y

Vp (X) Xn

X0 0

y(x)

1 BRI E M S TIRE
Fig. 1 Simple analysis model for soil slope stability
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Fig. 3 Most dangerous slip surface and normal stress distribution
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Fig. 5 Most dangerous slip surface and normal stress distribution
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