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A preliminary study on evaluation of rock slope stability
based on index variable weight compound cloud model

CHEN Zhongyuan'?, DAI Zihang’
(1. Fuzhou University of International Studies and Trade, Fuzhou, Fujian 350202, China;
2. College of civil engineering, Fuzhou University, Fuzhou, Fujian 350116, China)

Abstract: In recent years, cloud model evaluation methods has been deeply applied in slope stability evaluation. However, the
current evaluation index weight was a precise value, which has not take uncertainty and ambiguity of the index weight into
consideration. In order to solve this problem, the paper tried to using the index variable weight cloud model, and introduced the
weight range coefficient to adjust the change range of the index. The evaluation indexes were selected by referring to "Technical
Regulations for Hydropower and Water Conservancy Slope Engineering Geological Survey" and "Technical Requirements for
Geological Hazard Survey". With reference to industry standards, the research experience of scholars and the actual situation in
Fujian Province, the equidistant method was used to divide the stable grading intervals of each evaluation index. According to
the above method, the algorithm was developed in the MATLAB program. The compound cloud model based on the variable
weight of the index and the corresponding application program were developed. Based on the analysis of the slope of Huangqi
Town, Lianjiang County, Fujian Province, it was believed that the slope was generally stable, but there still has the possibility of
turning into instability. According to the survey report, the slope section collapsed due to heavy rainfall on June 17, 2016, which
preliminarily verified the analysis results of this method.
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Table 1 Scoring standard table of evaluation indexes
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Table 3 Stability evaluation index of rock slope and its grade intervals
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Table 4 Initial weight of each expert on the evaluation index /107
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WK, I B FRACTER, KA A, BT —
B, MG AK)Z, LLK R o HR S BT AN R B A R
W, 44 b R I R & N TR i R 25 A o
BT, TEBN A TR BE Y N 45 2 122 F BRI S B
6 .
4.2 FRENES T

HRAE bR 4 5, nTHNZ A 3 = 24.15 m,
Yoot Ry 620, M IX Z A e 1528.3 mm., A
NI BT R R B T2 38.2 MPa, A1 1 ]
PRZIESHE R 5. PHZAS RQD 2 32% ~ 53%, K
TBAALTF 25% ~ 50% WX ], fids 3% 1 al Ao
8. HEEH R FE A 0.3 ~ 1.2 m, KEB/4L T 0.5~
1.0 m Ay X[, il 3% 1 Al P o 13, [RIEE AT
HR A S 24 45 10345 B S5 40 1H SR PP oo 15, TR
YR E5 B K, S FEHKFEN 1~ 10 Lu, HOZIT
SHEN 7. RIS, AR AL F L F, Fy 00k
0.7, 0.15, 0.85, 60, 254 TH )7 B IEE R 5.36. K%l
ook BRI, KRBT, MO IR T B I R
5. B2k 5 P EER A () M (S), mIFE %
PSP EAET N SR R B (£ 7).
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Table 6 Property parameters of strata in slope of Huangqi town
P WA T KA YRN-m) ATy, /(N-m™) JAIR AR g/
=2 Z %S IR R . i m H [
v o 4 BLy/(kN-m ™) . Ysat ¢/kPa 2 /(°) ¢, /kPa /() m
@® Fit 175 18.0 10.0 15.0 8.5 11.5 0.50 ~ 1.40
@ WA R+ 18.64 18.78 22.0 20.0 19.19 17.45 05~1.3
® FRARED A 1 18.5 19.0 23.0 22.0 20.0 18.0 1.5~28
@ S RAAE K A 19.0 19.5 25.0 27.0 22.0 23.0 0~3.0
®-1 R AL A 21.0 21.5 30.0 32.0 26.0 28.0 23~73
®-2 EHOR iR KA AE 22.0 225 35.0 35.0 28.0 30.0 1.1~24
©® XA B 24.0 — 40.0 50.0 — - 74~154
R7T ERENEZSENERTHNREETEE
Table 7 The range of the membership degree of the index evaluation in each evaluation grade
N FasE P54
- 7N
11 [0,0] [0,0] [0.74,0.82] [0.04,0.11] [0,0]
2 [0,0] [0.15,0.28] [0.39,0.53] [0,0] [0,0]
I3 [0,0] [0.01,0.05] [0.96,0.97] [0,0] [0,0]
14 [0,0] [0,0] [0.25,0.39] [0.25,0.39] [0,0]
I5 [0,0] [0,0.02] [1,1] [0,0] [0,0]
16 [0,0.02] [0,1] [0,0] [0,0] [0,0]
17 [0,0] [0.95,0.97] [0.01,0.04] [0,0] [0,0]
I8 [L1] [0,0] [0,0] [0,0] [0,0]
19 [0,0] [0,0] [0,0] [0,0] [1,1]
110 [0,0] [0.98,0.99] [0.01,0.04] [0,0] [0,0]
M 7 F K PEN bR SR 8 B A H b ry g . - - -
th, K5 R - #8 MRS EREREBEEE

A FRE MG YA U, WITE 53 A = AR M U
HR 0o X2 T A S 2 AR R 2 2 8 A S8 A 1Y)
K@ BRI, T 53 A =N IR B SRR
BN, AT S

ARV 025 PEO 8 b 9 AS AL 2 = B R 2 B
@,=0.3, BRMAK )X (4), ARG FEIRAE K&
s B (55 8) .

MF 8 AT LA th, A (1 HUE A i HL I (E, H
SRR AR, Rz M, g 17 84w, HLR
42 3 A9 T A Y40, S A o B A 4200 = IR AR AN
A, [ HCE- Y58 B ROK; 0 15 8 AR AR . TR
IF e T A 18 1 110 ™45 A 1Y I i 2 310 Bl 722 Ak i 2 %
K, HIEFEULT M 0 = 0.99, ML S5 AE W] 4 4
FOXF 32 PR A~ i s 9 R DR 22 SR A K i R i A
He MAE R o AR 5 22 78 58 46 1 X6 2= B A 9 e 4 (E
He BUEMFFE K, 24 He>0.3 En iif, H =B RN &
R, WOHESR T B Y RO

W 3R BB S A B T R R Y P A5 %00
PR e M A5 (K 5).

Table 8 Weight of evaluation index and its range of
membership degree

WS Ex AR AE R

11 0.040 0.037 [0.763,0.944]
12 0.066 0.067 [0.641,0.985]
I3 0.055 0.054 [0.549,0.991]
14 0.086 0.085 [0.975,0.989]
15 0.053 0.050 [0.214,0.682]
16 0.148 0.147 [0.904,0.998]
17 0.045 0.045 [0.992,0.999]
18 0.240 0.223 [0.009,0.870]
19 0.041 0.043 [0.799,0.960]
110 0.227 0.230 [0,0.997]

SRR TP 0 SRR S R R R A
IF] £ J3E 221 AN Tff 2 P ) P RN 7 i, S RESE R T, (H ]
K S B BR A Ry A A= p Al REPE . NIRRT LA Y, 1230
BrBRIE AL T AT RS A e/ N AT RENE O 0.525, it
RATRENE S 0.638. — I BL T, AT I — 41
Joik gt — RSB AR, T AT B s e e — T .
AT SRR BE PP 45 R o B — IXTa], B EA — 2 1Y
{818 S RO R e WSS U B 2] TR v P B A T o N
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Fig. 5 Result of the stability evaluation application

FEARAS W 25438 8 B IXA) R BRSP4, T4 0.582, [H]
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fH5r 5124 0, 0.101, 0.128 LA K 0, A LLE ), %3k B i fa
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FaE AT RetE . AR SRS, 2016 4F 6 H 17 H izl
B K i & AR T i, iSRS L An R 6 Fos . Ihah R
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6 2016 4 6 B 17 B EIFEMIKAIRER
Fig. 6 Slope collapse in Huangqi Town on June 17, 2016
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