35 3 340 ~345 Vol. 35 No. 3 pp340 ~345
2017 6 MOUNTAIN RESEARCH Jun. 2017

1008 —2786 —(2017) 3 —340 - 06
DOI: 10. 16089 /. enki. 1008 —2786. 000230

( 230009)
. TU457 DA
1
2-3
4 5 6
7 8 1
1.1
10
9
( Received date) : 2016 =09 —11; ( Accepted date) 12017 -01 -12.
( Foundation item) : (41172274; 51579059) .  National Natural Science Foundation of China( 41172274;
51579059) .
( Biography) : (1972 -) o Wang Mingwu

(1972 -) male born in Shexian Anhui Ph.D professor. Mainly engaged in the teaching and research on geotechnical engineering. E —

mail: wanglab307 @ foxmail. com



341

3
o k= 1g0.5 _ (8)
—F
| [1 _(yl ) ]
2
o U a;
c U a, a;
xelU x C a’;
x C w(x) e 01 xe E -a’ E a’;
X U xleEl E: +a/i ; Nf\1ax Ninin
X 1 . S ,B 0 l,kl
w U= 01 VxelU x—pu(x) (1) ¥, N
Ni . o
E. E, H,. U
C U 2
xelU x C
x x ~N(E, E?) E,~N 2.1
(E, ) «x C ;
-(x-E)’
= - 2
pees( =] I | ‘
x U o
(E. E, H, ak),
12 .
1.2 2.2
U
Cc U
xelU « c o X
E, ~N(E, H}) x  C 1
x-E\1" ; p J
/F[l—( )] (3) .
a xO 3 Mpij
a’ o xo—Ei 20 ki
m(i=1 2 - m) M"U_[l_( a’; )] (9)
n(j=1 2 n)
J i E N ! N
(EX
En He a k) {ai :E:_Nin_ml ( )
: : 10
) N +N'. _ il i
E: — max min (4) (li _Nmax Ex
2 P
a’;=a;* /2k +3 (5)
; a a, =E =N,
s (6) ' ' (11)
2k +3 a; =N, -E,
H, =B E, (7)




35

342
i (N N ( GB/T 50218 -2014)
L 1 -1 i+1 o N N N
l l
i
0.5 1 (RQD) . . ( MPa) .
(0 0.5 ( MPa) . (). (m)
0 o (mm) 7
13-16 . 13 5
1 o (I). (1) . (1) .
(V) (V)
A, P 1 2,
; . 2 15 P,
n 46 m
Iu’p i :}_:ZIM]I i,j)\pj ( 12) 640
o 16
P K Pz ~ P4 N
K = maX{lu’p 1 Iu’p 2 "',LLP m} ( 13)
F9 o
(4) (8)
(E, E, H, a k)
(9) J i(i=12345)
-8 2000 J
i o
1
Tab.1 The grade standards of the slope stability
/MPa /MPa /(°) /m /mm
I 90 ~ 100 90 ~ 100 0~2 0.22 ~0.32 37 ~45 0 ~30 0~20
I 75 ~90 75 ~90 2~8 0.12~0.22 29 ~37 30 ~45 20 ~40
1 50 ~75 50 ~75 8~14 0.08 ~0.12 21 ~29 45 ~60 40 ~ 60
v 25 ~50 30 ~50 14 ~20 0.05~0.08 13 ~21 60 ~ 80 60 ~ 100
\Y 0~25 0~30 20 ~25 0~0.05 0~13 80 ~ 100 100 ~ 150
2
Tab.2 Measured values of indexes for slope stability
/MPa /MPa /(°) /m /mm
P, 72. 00 15 0. 44 0.024 12.0 46 120
P, 65.23 63 3.65 0. 130 44.5 43 344
Py 87.21 82 6.77 0.220 46.0 51 344
P, 89.46 84 12.23 0.210 42.0 47 344
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Fig. 1 The connectional clouds of grades of stability for each evaluation index
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Tab. 3  Evaluation results of stability grade

u(lI) u( 1) U( IIn) U(Iv) u(v)
P, 0.0230 0.0321 0.0613 0.0464  0.8306 \
P, 0.0966 0.16591 0.4753  0.0051  0.2500 I
Py 0.1780  0.5031  0.1307 0.0034  0.2500 Il
P, 0.1716  0.5067  0.1025 0.0040  0.2500 I

4

Tab. 4 Comparison of evaluation results of different methods
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An Asymmetric Connection Cloud Model for the Evaluation of Slope Stability

WANG Mingwu ZHU Yu LI Yafeng JIN Juliang

( School of Civil and Hydraulic Engineering Hefei University of Technology Hefei 230009 China)

Abstract: The evaluation of slope stability is a complex system uncertainty problem because it involves various ran—
dom fuzzy and incomplete factors. Cloud model is a powerful tool to deal with the stochastic uncertainty problem;

however it may encounter such problem that the distribution of some indicators cannot meet the normal distribution
requirement. To overcome this defect herein an asymmetric connection cloud model for the slope stability evalua—
tion based on connection numbers theory and cloud model was presented. In the model according to the slope clas—
sification standard the digital characteristics were simulated to generate asymmetric connection cloud. And com-—
bined with index weights and the measured indicators the comprehensive certainty degree was calculated to deter—
mine the slope stability grade. The results of the case study and comparison with other methods showed that the
model used to evaluate the slope stability is feasible and effective and can obtain reasonable classification that is
more consistent with the slope condition. Moreover it can quantitatively describe the transformation trend of classi—

fication by the certainty degree and provides a new reference for the slope stability evaluation.

Key words: slope stability; cloud model; set pair; connection number; evaluation



