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Abstract For many uncertainty factors in the roadway support schemes evaluation, considering the actual engineering status, 14 key
indicators are selected and the uncertainty problems are solved by quantitative and qualitative evaluations, respectively. The entropy
theory is used to calculate the weights of the indicators, and the advantages and disadvantages of a support scheme are evaluated
according to the credible degree recognition criteria. An evaluation system for roadway support schemes is finally set up based on
unascertained theory using VC++ language. Furthermore, this evaluation system is used to evaluate roadway support schemes of soft
and fractured medium in a gold mine. The result shows that the optimized support scheme is the forepoling bolt and U-formed arched
falsework. This study indicates that the evaluation system is reasonable and can provide a basis for the support design and production
management of similar projects.
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Fig. 1 Influencing indexes of the roadway support scheme
evaluation system
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Table 1 Classification critera of quantitative indexes in the roadway support scheme evaluation
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Table 2 Classification critera of qualitative indexes in the roadway support scheme evaluation
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Table 3 Evaluation indexes of roadway support scheme
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Fig. 3 Calculation of singleindex measured vector
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Table 4 Evaluation index weight and mean of different

support schemes
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S S, Ss S, Ss

X 0.081 0.079 0.084 0.097 0.071
X 0.103 0.100 0.090 0.062 0.085
X; 0.103 0.061 0.061 0.093 0.091
X4 0.060 0.081 0.097 0.067 0.039
Xs 0.103 0.071 0.060 0.071 0.073
X 0.103 0.060 0.037 0.084 0.062
X5 0.103 0.071 0.061 0.071 0.073
Xs 0.047 0.060 0.058 0.060 0.085
Xo 0.049 0.082 0.084 0.060 0.060
Xio 0.039 0.059 0.061 0.084 0.106
Xu 0.044 0.064 0.084 0.056 0.047
Xi 0.041 0.082 0.073 0.054 0.085
Xis 0.053 0.071 0.065 0.070 0.061
X 0.071 0.060 0.084 0.071 0.062
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Fig. 5 Comprehensive evaluation results of roadway
support schemes using unascertained theory
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Table 5 Evaluation results of unascertained model

‘ e AT T W
ST E prg HE
C, (o (o8 G, -

ES! 0.5048 0.1818 0.0484 0.2650  fii  2.9267

J%2  0.0568 0.1708 0.6352 0.1372 o 2.1472
JEE3 0.0330 04293 04489 0.0993 24170
J%4 01401 05717 0.1997 0.0885 K 27634
JFES 00478 0.5829 0.2838 0.0854 R 2.5929

BB T R B 1 TSP 7 S I B2 2 Bl R 15
Wi o BT I 26 PR 2R B BRI AN S 1, 255 75 TR AR o
PR AR 25 L 5 AR B 000 88 30, el vy T A S T R Y
AREABIERIST AR

AR FRE I T 14 TPFA F5 05 X0 B Fm A o rp 9
TSP O7 SEEATOUIE , A O AT R AT 55 U B B HE AR5 15
SCHP O ERAE S T S B RTINS U BRI S TS
R AT A T 4 P S R 45 WS G R TR it
BSZk  U BN B AR ISP IR IR Z o PP T ik
N ARIE ST SRR AL T —FloR B, B R R

B30k (References)
(1] SR, 7, R B, T 2 D 268 1) RO AR T S 4 O SR a5
A R TARREER, 2002, 21(10): 1483-1486.
Zhu Chuanqu, Wang Weijun, Chen Liangpeng. Optimal selection of
support patterns for caving roadway based on neural network|J].
Chinese Journal of Rock Mechanics and Engineering, 2002, 21(10):
1483-1486.
MRz, Ry, XIRH . 55, JE TIOR3 OC R AHIBE SRR S &8
TEM R R[] PRI FSRBLAAR, 2011, 42(6): 698-1703.
Chen Jianhong, Zheng Haili, Liu Zhenxiao, et al. Rough sets of

[2

—

laneway supporting schemes evaluation system based on dominance
relation[J]. Journal of Central South University: Science and Technology
Edition, 2011, 42(6): 1698-1703.

BRI, IR, SR, SIS RCRBIIZE S I 0T IR S
THARE 3L, 2003(4): 4-8.

Gou Panfeng, Wang Chengbing, Zhang Daofu. Effect of fuzzy

3

—_—

comprehensive evaluation in laneway supporting[J]. Journal of Mine
Pressure and Roof Management, 2003(4): 4-8.
[4] EDGHE. IR HIPER B S HH A B, r R IE A AR B

1, 1990, 23(4): 52-58.
Wang Guangyuan. Uncertainty information and its mathematical
treatment[J]. Journal of Harbin Architecture and Engineering Institute,
1990, 23(4): 52-58.
[5] Bhade, B, 230, 45 TP IR SRAT 77 BE i AB A B2 AR A e
[J]. BHE 4, 2012, 30(15): 45-48.
Yao Jinrui, Luo Man, Li Wencheng, et al. Optimal selection for
unascertained measurement for the milling method of kaiyangphosphorite
[J]. Science & Technology Review, 2012, 30(15): 45-48.
[6] B W, 24 e, FERR AL, S, BT A RN B HE 2R S XSGR TP
WMARFEL). A A 155 TREEAR, 2008, 27(2): 323-330.
Gong Fengqiang, Li Xibing, Dong Longjun, et al. Underground goaf
risk evaluation based on uncertainty measurement theory[J]. Chinese
Journal of Rock Mechanics and Engineering, 2008, 27(2): 323-330.
[7] ERER. BT RH e MRS 00 R R 8 M B SR S PR A 5T
[D]. £b: HRI KA, 2000.
Wang Feiyue. Based on the uncertainty theory of tailings dam stability
analysis and comprehensive evaluation[D]. Changsha: Central South
University, 2009.
ZERIN, ShR, E A TR R B A KU AR .
bR K22 E3], 2006, 28(2): 101-103.
Li Shugang, Ma Chao, Wang Guoqi. Colliery ventilation safety

8

—_

evaluation on the basis of uncertainty measurement[J]. Journal of
University of Science and Technology Beiing, 2006, 28(2): 101-103.
WP, XUTTIR, SR IEESC. AR 2 AL bR R 4 5 ()], b
FRH 2B AR, 2000, 17(3): 40-42.

Cao Qingkui, Liu Kaizhan, Zhang Bowen. Calculation method of

9

—

objective index weight by entropy[J]. Journal of Hebei Institute of
Architectural Science and Technology, 2000, 17(3): 40-42.

[10] Dong Longjun, Hu Datao, Bai Yunfei. Unascertained average grade
model for surrounding rock classification on hydraulic tunnels[M]/
2008 International Symposium on Safety Science and Technology:
Progress in Safety Science and Technology (Vol VII). New York:
Science Press, 2008: 2227-2231.

(1] A, g, SR, A% RARECH AR IE S R R v ). At
TRE2AHR, 2008, 30(5): 28-30.

Bai Jianbiao, Wang Xiangyu, Jia Mingkui, et al. Theory and
application of supporting in deep soft roadways[J]. Chinese Journal of
Geotechnical Engineering, 2008, 30(5): 28-30.

[12] ZHAR, XS0, BB R, 45 U XERTRIT R i A A e 1k
TWRIEN. A 1255 TREAR, 2005, 24(11): 1857-1862.

Jiang Yaodong, Liu Wengang, Zhao Yixin, et al. Study on surrounding
rock stability of deep mining in Kailuan mining group[J]. Chinese
Journal of Rock Mechanics and Engineering, 2005, 24(11): 1857-1862.

[13] FMGEN], AT i), AT RAPCA BRSSP EBHUBT )], P
Bk k22447, 2005, 34(2): 166-169.

Sun Xiaoming, He Manchao. Numerical simulation research on
coupling support theory of roadway within soft rock at depth[J]. Journal
of China University of Mining & Technology, 2005, 34(2): 166-169.

(FTE%# RL#%)

Jr



