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Stability evaluation of depth cutting slope in rock mass based on
fuzzy probability method

LIU Zhang-jun, CHEN Fei, ZHOU Yi-hong
(College of Civil & Hydropower Engineering, China Three Gorges University, Yichang 443002, China)

Abstract: Slope engineering is a dynamic, fuzzy, open and complicated system, and the factors which control and affect slope
stability are random and fuzzy variables. It is difficult to evaluate the stability of complicated slopes by traditional analysis method.
Based on the basic theory of fuzzy probability, the fuzzy probability model of stability evaluation of depth cutting slope is proposed.
Some main control factors of rock slope, such as slope rock quality coefficient, slope structure coefficient, slope height coefficient,
slope angle coefficient and engineering factor effect coefficient etc. are selected. At the same time, the slope stability grades are
classified as the very instable, instable, basically stable, stable and very stable in the prediction model. 20 typical slope engineerings
are performed by this model. The prediction results agree well with the practical records. It indicates that the fuzzy probability model
is reasonable and effective to evaluate the stability of depth cutting slope in rock mass, and provides scientific basis for reducing and
preventing of the instability of rock slope.
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Table 1 Relationship between slope stability evaluation
indexes and grades

TEORARE T ARy, gy, gy, Sy, By
Uik E XN

%;j s <0.20 0.20~0.40 0.40~0.60 0.60~0.80 =0.80
FHu,

WYL RS U, >0.70  0.30~0.70 0.04~0.30 0.01~0.04 <0.01
WA, <0.60 0.60~0.80 0.80~1.0 1.0~1.20 =120
W RS u, >0.80 0.60~0.80 0.40~0.60 0.20~0.40 <0.20
W ESE S A

A u, <0.20 0.20~0.75 0.75~1.30 1.30~1.75 =1.75

MR 1 45 PP FR AR IR 1, (1 =1,2,3,4,5)
SN ER Y, (j=1,2,3,4,5)Z MBI R, W
MeFE I E B VEHT bR B 10 T 25 PP A5 R ) SRR
BRI, I S e e B A R B (U = A Ty
Ati s BTG A RAR LR (I IE A0 A« W T3 Ain)
SR, 25 BB SE PR Is S ] SR DL A SR
SETEPP R AR AT 55, R T g SR FR A 7,
T P (3F Jeg R U P

1 u, <a,

) 1.618q,, —u,

) =\ 6184, —a,
0 u, >1.613a;,

a, <u; <1.618a, (14)



4 XFERAE: 25 U BRI AR e P VPR BRI 5 T v 371
0 U; < 0382“:‘,,‘—1 T, =“PEiT 0.257= 0.8 + 1 + 0.8 (18)
0.20 0.25 0.30
u; —0.382q, i1 0.382 -
- Ssla;  <u; xa;
ai’j_l - 0.382(1i’j_1 / ! 72_2 — cg%%j&%; 0‘25” — 0‘8 + 1 + 0‘8 (19)
V() = 1 a ., <u,<a, 0.20 0.25 0.30
- - 0.8 1 0.8
m a <u <1618a. . m, =8 T 0157 = + + Qo
1.6184,, —a, A b 0.10 0.15 0.20
0 >1.618a. . o . .
4, @, 7 = R T 0057= 20, L 08 gy
(15) 0.10 0.15 0.20
0 u, < 0.382aq, . . 1 .
: i 7 = gr T o20=28 , 1 08 (22)
u, —0.382a,, 0.15 0.20 0.25
vs(u,) = o038 : 0.382a,, <u, <a,, (16)
B 7T 20 SIS ORI, A4 S PRI T T A R
1 u, >a,

A =234 a, WIFNIRAEE T u, 555K
IR (i =1,3,5: k=1,2,3,4), WE 1 Fim. A
TR VEAN FEAR R T 0, 0, (6055 S8 R A0 AT 47 1
KA~ (16)HATEIHE, XEMAHERT .

4.2 BRIBERTE

HE, 0 FEMEEEIEm dins, iEfats
AT~ RS R M A e S 7 A 1 1), 30
HISFf e BEER ik, Yo —Rfe thr b
Jre FEAJ b, BCE AR, MiZR SO
VS 7 A ORHEER,  RUBHIALE .

TS, HE AR 4, {1, XTSRS O
SENEITERARAT, WZ R HTE(AHP) % . A SCHE
S22 SCHR[6] A I, S SCH A PR A T
Do =(hsApgs s a0 ds0) = (0.25,0.25, 0.15, 0.15, 0.20)

an

FEAXIBCESEAE b, AR R S, w]
FECE VPN S PR 2R R AR A R

I P IR B g e BCERUE R Eha i, X
R BCEAEA T E Ok TBCE A ETE, R
A Gk ) A B

AUk, AT R R 5(3) . (4)
SR A VN SRR BEAR P AR5 SR
HH B RS AR 3 T PP A 2

5 Lo

AT BRSO B S AR, LA
RBR[6]H 1) 20 AN AL I SEBIREAT VRN 7047, For
FVP AR A S I e 2 . BRI
PP, AIERAT 20 AN FOARREPE VI I 4R
(W3 2 Pron)e MR 2 WTRAR Y, ASCTRERIPH
SR BRSO A, B 17 BIIPEI SR
SBRIE O A i 2250, AP 45 R SRRt o —
B RWASOT I+ 3300 Beok, ASCE
PP 45 R SRS, X0 SEAF PP O IR E
PESR AL T BRI A .

K2 PO TSR AA SIS R

Table 2 Evaluation index factor of measured and predictive values

5 SROC SsC scc SHC EFEC ARSI 5 R SEFREO
1 0.473 0.500 0.025 0.640 1.10 IRERAE vs FaE
2 0.710 0.013 0.191 0.683 0.95 IRERAE vs FaE
3 0.350 0.023 0.196 0.662 0.80 FUE va Rz
4 0.510 0.083 0.300 0.689 0.40 FEGE vy Rz
5 0.477 0.023 0.257 0.686 1.35 FEARTRE vs FaE
6 0.419 0.126 0.200 1.246 1.50 AT va N
7 0.378 0.213 0.200 1.246 1.50 RATEE v 2N
8 0.470 0.012 0.217 1.133 1.75 AT va N
9 0.755 0.072 0.276 0.820 1.10 FUE va Rz
10 0.530 0.023 0.025 0.642 1.10 FEGE vy Rz
11 0.357 0.077 1.000 1.305 1.25 IRAERE vy N
12 0.471 0.077 0.218 0.687 0.70 FEARTRE vs e
13 1.000 0.000 0.914 0.768 0.70 AT va 2N
14 0.530 0.023 0.914 0.763 0.20 FEARFEE vy Rz
15 0.710 0.013 0.857 0.549 0.20 FEARTEE vy Rz
16 0.477 0.023 0.800 1.237 0.30 FEARFEE vy Rz
17 0.419 0.120 0.728 1.367 1.00 FEARTRE vs 2N
18 0.350 0.023 0.847 0.678 1.25 AT va N
19 0.700 0.058 0.914 1.138 0.70 IRERAE vs FaE

20 0.900 0.700 1.000 1.056 0.60 IRERAE vs FasE
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