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Fig.1 Mechanical model of rock slope

W H A T IS GAF AR K 2B, b R K T B
PN 258 W NIRE R E  NTITRE & A - N T T S
B, 2% s I 2 rh A = A W B 2= VR L (A
JSL T B 5 BE DRSS , B JE Al HE T BUEA  iX — i B AR
RIKEEAE . AT S s RO RS e )= TR A BT
SR B AR S ) AR ST | B AT SR RN AL #E (1994) 17K 3K
S1E PR

fw) = (1 =n)(1 —w)” +q (1)

K, w FRA BRI ; n AFA AR
B REL

A R TR e TERER, w = 0,/(w) =
1smis B EemEtw =1,(w) =n<1,w
Ay J&T0 21 X[, f(w) RERJEER AL, KEL
940 PR B 1 BARIE & i L e B s U5 A5 A, A
JAIA], KB 554k PR ]

184

FIA T 45 (2002 ) FK I 45 (2018 ) Br id #4917
ARREAL DX A ORI AR B AR X A B 8T U1 AS T i 2 K
A FR . L, i T2 B 3 h 38 R 29 B2
PRSI, 77 A5 L DX Rz A8 B p IX A Jot B
PIESIANES I PE IV F

- {mw)ch(ule) )
fi(w)r, (u > u,)
m = f(0) G e[ - ()] 3

Ar: 7 MR AL XA R BTN JT, G, A
I S R AL XA BT 0 35 UIAR 5, G, O R AR X
AT BY 1 ) e K AALES , 7, S I AR A Ak X
ﬁ)ﬁﬂ@ﬁﬁ%%@ﬁf}f,f'(w) R ;AR AR X A T
P 7K B055 1k R B85 7, SRR AR BR A X A BT Y B
1, Gy SRR FAR XA 5T 1 B MDA &, w, S AR
AR X A BT Y B B 7 3K B AR B AL ES , f, (w)
S AR A XA T KBS A R, A 5 E K
HAKMSE, A K, &K, N AR 3k i
JUEE
1.2 BARRRETRE

W bk R SR, IS % e S
(2002) A1 F U 55 (2010 ) PR BERREL, 0 s 0
Jilk Z G S Ge kg (4) .

Vo= [ [h06 gt 06 Jre] () T -

(Gsing + Veosa) U (4)
ERPRARET AR T AN u B4
AR IR UEIE u MR AIRAS AR 5, WA o213
R T B~ b i R R
Vi = 106, + £ G jrexn] - () -
(Gsina + Veosa) = 0 (5)
SRy i — 20 7 Y- i T A O dE PR B, X Al
oty T O SR A S 8, AR A T AR A AR
I A -
A+ 1\ x
w=u o= () (6)
R AER S A (S) V!, xR A
ARARAS A B u, AT Taylor A0 IF, IF AR B 2 3
PRI

1 L (w)Glu d () + ])2exp( -
6 I

/\;1)




551 3] WO R BUA SRR E PP B U s AL B AR Y

{(u - ux)3 + 6[f1 (w)clllexp( A ;_ 1)
hy LH@)GLA (A + D (A + D2
b EE A, X ERCR AR E R R T 1S

B E TR0 AR S AR ETE 8

Vi, =2 +bx+¢c =0 (8)
Horpr
x = (y —ux)/ux (9)
6
h=— () - 10
O TS (10)
¢ = L(k 1 -8 (11)
TA s krl-g
1
£ ()6 Lexp( A1)
k= A (12)
fz(w)Gzlz
(Gsina + Vcosa)heXP(A + 1)
- 13
¢ 7 () ol =y

AP« FORRGEHPIREAL R b e R RGN
Pl AR s ke on WIBE LE, B 5 K B A9 72 Al A2
s & FRon U - J2 2280 5 R G LT
KIS B R RIS K. e X
EITREFINN -

A =4b +278 =0 (14)

B AR i b e A UET R 45 2

A =487 (h - +278 (h+1 =% =0 (15)

6

t=/\(/\+1)2 (16)

AT 3 2 3 04 A TR A P 2R 45 S AR AR
TP 2 fs . HPIRESZS i v FE A 6 b e R

7 X5

2 RERETRE

Fig.2 Cusp catastrophe model
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A Cusp Catastrophe Theory Model for Evaluation of Rock Slope Stability

YUAN Ying'?, LI Jiayu'
(1. School of Urban Geology and Engineering ,Hebei GEO University ,Shijiazhuang , Hebei 050031 ;2. School for Hebei Ecological
and Environmenial Geology Research ,Shijiazhuang ,Hebei 050031)

Abstract; Considering the pore water pressure in tensile cracks at the trailing edge of the rock slope and the physicochemical effect of groundwater,

this study divided the weak structural plane into strain hardening area and strain softening area,and established a mechanical model of rock slope with sin-

gle plane sliding failure. Introducing the theory of cusp catastrophe, this work established a cusp catastrophe model and derived mechanical condition crite-

rion of catastrophe instability of rock slope,then re — derived the critical safety coefficient of limit equilibrium. Results show that when the bifurcation set e-

quation equals to O is the mechanical condition criterion of catastrophe instability of the rock slope. Due to the different water content at the slip surface,

when the stability coefficient is less than 1,the slope does not necessarily become unstable ,when the stability coefficient is greater than 1,the slope is not

necessarily stable.

Key words: cusp catastrophe, strain softening, water content, evaluation model, critical safety coefficient
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