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Table 1  The classification standard for combination evaluation

stability class very good (I) good (I fair (1) poor V) very poor )
score range 80 < Qp < 100 60 < Op < 80 40 < Qp < 60 20 < Qp < 40 0< QP < 20
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t < | -a] < 1y, identity relation,
t, < &t =4 | <1y, discrepancy relation, (3)
6, < & -« <1, contrary relation .
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Table 2 The measured values of the samples

(8)

.
Xy =My

rock mass  uniaxial compressive strength integrality degree of rock groundwater percolation capacity joint
sample - ality D R /MPa mass Ky 0 /(L - (minem) ™) Iy
1 0.12 185.5 0.89 0.6 8
2 0.27 176.4 0.80 0.8 7
3 0.08 158.2 0.94 0.6 7
4 0.04 201.1 0.97 0.5 9
5 0.24 181.9 0.92 0.9 8

R 3 HETREMEIEOE br o Sehn il

Table 3 The classification standard for the evaluation indexes of the surrounding rock stability

rock mass  uniaxial compressive strength integrality degree of rock groundwater percolation joint
stability class
quality D R /MPa mass Ky capacity O /(L +(min-m) ") Jy
very good (I) ~ 0~0.10 200~300 0.75~1.00 0~0.5 9~10
good (II) 0.10~0.25 100~200 0.55~0.75 0.5~1.0 7~9
fair (M) 0.25~0.40 50~100 0.30~0.55 1.0~2.5 4~7
poor (V) 0.40~0.60 25~50 0.15~0.30 2.5~12.5 2~4
very poor (V) 0.60~1.00 0~25 0~0.15 12.5~25.0 0~2

BT FIS MIAR AR | £ AN 5 1 S0 i 45 A A AL AL 3 A DL 3R 4,77 I
ZRREAL T FPEM AR 22 A K BB ZEIXE] [0, 9 ]9 Bl 4K (3) Al 20, 5249 v [7) S5 e o )
EXMBEAIHE N 1, =0,0, =9,1, =31, = 6.5 2253 RZB0 B0.5, MFEFL(2) Ffin(4)mT
SRASIR R AR
1 1 04 07 0.1 ]
1 1 04 1 -02
M=|04 04 1 05 03
07 1 05 1 04
0.1 -02 03 04 1
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PRYE(5) TR I T5 2 BP0 S5 RAE LS VAN T AR, L3R SR AL T3 45 2R I
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x4 ERGEN OIS R bR AL (E

Table 4 The standardized results of the fundamental methods

extenics cloud BQ grading projection pursuit rough set
sample : ; : ) .
method ! approach?! standard 3! method*! theory(®

1 74.110 74.973 74.500 77.660 81.850
2 68.293 67.676 65.050 70.460 69.350
3 75.842 73.064 79.760 75.300 75.000
4 84.988 82.707 85.760 81.080 90.000
5 70.779 71.931 77.660 73.880 79.428

x5 HIFH RGN P RE
Table 5 The weights of the fundamental methods in the combination evaluation
extenics cloud BQ grading projection pursuit rough set
method! ! approach! 2! standard 3! method ) theory!®!
0.247 0.266 0.167 0.259 0.060
P
Table 6 The evaluated results with the proposed model in comparison with the fundamental methods
combination extenics cloud BQ grading  projection pursuit rough set
sample score ; ) :
evaluation method ~ method!"! approach!>)  standard!?] method #) theory %]

1 75.787 I I I I I I
2 68.210 I I I I I I
3 75.567 I I I I I I
4 83.794 I I I I I I
5 73.558 I I I I I I

HIZR 6 TN, BE T I R MR A LS AT 5 6 X A AR AR RO PPN 25 R S T 4 07 ik sl |
BQ J5 % B FEAACE - P IX A USSR R PEAN 5 51 58 W) 5 RREAS 1 J0) 45 R A A B
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(EXALT G RIIREA 1y AR T REPEI ., BRSOk T A R E PR 2 AT
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A R D RS Qi P < PR BRI (0 A1 23 2R B L ] S A S S O 2 5 B DR 2R X R
R AR 5 AR T3 0] S8 0 A B S BRs (AN B 52 1, B 0 45 R AR B T R AE 58 0
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Connectional Matrix-Based Combination Evaluation
Method for Surrounding Rock Stability

WANG Ming-wu', WEI Dong-fang', ZHOU Xin-wei’, WANG Peng-cheng'
(1. School of Civil Engineering, Hefei University of Technology,
Hefei 230009, P.R.China;
2. School of Electronic and Information Engineering, Anhui Jianzhu University ,
Hefei 230022, P.R.China)

Abstract. Evaluation of surrounding rock stability is a complicated system problem involving
various uncertain factors. To overcome the drawbacks of conventional evaluation methods
based on single-type information, a new combination evaluation method based on set pair anal-
ysis was proposed. This method made full use of available information sources from the differ-
ent conventional methods while avoiding the most erroneous evaluation. First, the problem was
treated with the single-type evaluation methods. Then, the set pair consisting of double evalua-
tion results was analyzed on the identical-discrepancy-contrary principle to establish a connec-
tional matrix. And the weights of the realted single-type evaluation methods in the comprehen-
sive model were determined respectively through the connectional matrix. Finally the surround-
ing rock stability level was evaluated with the linear combination method. The results of the ap-
plication case show that the proposed model is effective and feasible in improving the prediction
accuracy through coupling the advantages of the related conventional evaluation methods. This

method makes a good reference for other similar evaluation problems.

Key words: surrounding rock stability; combination; set pair analysis; connectional matrix;
evaluation
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