5545 45 4 3 ) T 5 B 3 & Vol. 45 No. 3

2019 4F 3 A Industry and Mine Automation Mar. 2019
NEHS:1671-251X(2019)03-0005—-07 DOI1:10. 13272/j. issn. 1671-251%. 2018100025
ETFZRERTEENT HFANRBIEZRZMLNL

£EE, MER

(IR T RS R SEE TR, %8 R 232000 I
=l 5=
8 3 [ 12

FEASBET A TRRBERATTELLE ABFELLAATHALRBRAN AL EREAER
BRMBEBEGEA . ELT AT S AL L TEGFT K RBEERBRAAER, KRG AE AR LA
REBEFRLEFARZLRATHRAATZASN AT H AL LB TERALGREMF EEAEAEANL
BAREREBEMNET T K EHBERBERAAEAR, 152 A Dijkstra X F 2 RAEBEZ, RiEHLFTH
Bl aFE R EEBERZTLERATHREARE XL ELLATHRERZERRL ER LR F A EEE R
BHRBPFITH SN EREAR . RELE B RKRAANBREAZTRAETLA R TAT &8 REFH
b -

KPR 7 KRB, RERARET; Al @ MAEREE; BREKNAL; 20138374

g 4255 . TD752 SCHR bR GRS : A

2% iR b HE : http://kns. enki. net/kems/detail/32. 1627. TP. 20190306. 1529. 002. html

N

Optimization of mine fire rescue path based on multivariate information evaluation

JIANG Yuanyuan, SHI Meile
(School of Electrical and Information Engineering, Anhui University of Science and Technology,
Huainan 232000, China)

Abstract: In view of problems that coal mine underground fire rescue model is too complicated, study
of roadway safety coefficient is not deep enough and roadway traffic network connectivity after disaster is
not considered, a mine fire rescue path optimization model based on multivariate information evaluation
was established. Quantitative analysis and calculation of environmental safety factors after fire were carried
out such as temperature, gas concentration and smoke visibility in roadway. Taking safety and reliability
as constraints, mine fire rescue path optimization model was constructed combined with traffic weight and
connectivity of roadway traffic network, and Dijkstra algorithm was used to get the optimal path. Taking a
mine in Huainan as an example, the shortest path considering connectivity and safety factor of the node,
the rescue path considering only safety factor, and the rescue path without considering safety factor and
connectivity were compared and analyzed. The results show that the safest and most effective route is the
path obtained by considering safety factor of the roadway and connectivity of the nodes.

Key words: mine fire rescue; safety factor of roadway; roadway traffic network connectivity; path

optimization; multivariate information evaluation
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Table 1 Walking efficiency in different postures
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Table 2 Walking efficiency in different environments
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5 0.24
25 CLLF 1.00
25~30 C 0. 90
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Table 3 Walking efficiency in different slopes
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Fig. 2 Excavation plan of roadway
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Table 4 Relative length of roadway

EESLE Rid.j i Ria.j il Rid.j
Ea.o 0. 81 E.9) 0. 81 Eaoan 0.68
Eo. 1. 00 Ew.10 0. 88 Eaiaz 0.91
Ec.o 0.46 Ea. 0.95 Earan 0.79
Ec.s 0. 30 Ez.an 0. 69 Eaz.s 0. 66
Eo.6 0.69 Ei.a 0.58 Eazan 0. 64
Ec.o 0.53 Es.9 0.47 Eaz.6 0.72
Es.n 0. 84 Es,12) 0.93 Easan 0.71
Eau.s 0.52 Es.as 0.67 Eaias 0.67
Eau.o 0. 30 Ew.10 0. 90 Eas.ae 0.78
Es.o 0. 20 Ew.13 0. 64 Easan 0. 88
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Table 5 Forward walking efficiency
il i A& Nip EESIE] N
Eq.2 1.02 Es.o) 0. 44 Eaoan 0.22
Eo.s 1.02 Es.a0 0.24 Eaian 0.95
Ec.n 1.02 Ea.s) 0.95 Eaian 1.02
E.5 1.02 Eq.an 1.02 Eazas 0.22
Eo.6 0.24 Eu.ao 0.95 Eazan 0.22
Es.o 0.95 E.0 0.95 Eqz.16) 0.95
Ea.n 1.02 Es.a2 0.95 Easan 0.11
Eu.s 1.02 Esas 0. 44 Easas 0.22
Eu.o 1.02 Ew,10 0.76 Eas.6 0.95
EG.o 1.02 Ew.13 0. 64 Easan 0.95
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Table 6 Backward walking efficiency
A1 Naij A 1E N HiH i
Ee.n 0.95 Ew.6) 0.22 Eaiao 0.22
Ea.o 0.95 Eao. 0.11 Eazan 1.02
Eu.o 0. 95 Es.n 1.02 Earan 0. 95
E.2) 0.95 Ean 0.95 Easza 0.24
E.2) 0.22 Eaz.n 1.02 Eaiiz 0.24
Eau.s) 1.02 Ew.s) 1.02 Edsa 1.02
Eu. 0.95 Edqz.s 1.02 Easa 0.12
Es.0 0.95 Eas.s) 0.22 Eas.an 0.24
Eow.1 0.95 Eao.o 0.22 Eas.s 1.02
Eo.s) 0.95 Eas.o 0.22 Eaz.e 1.02
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Table 7 Roadway environmental safety factor
Bl o) | #@ oy B 2
Ea.o 0. 90 Ew.0 0. 80 Eao.ao 0.10
Ec.s 0. 90 Ec.10) 0. 20 Earaz 0.90
Ec. 0.90 Ea. 0. 90 Eaian 0.90
Ec.s 0.90 E@.an 0.90 Eaz.s 0.90
Ec.e 0. 90 E@.12) 0. 90 Eazan 0. 80
JOTERN 0. 90 Es.o 0.90 Eaz.ae 0.90
Eas.n 0.90 Es.i2) 0.90 Easan 0.70
Eu.s 0. 90 Es.s 0. 90 Easas 0.70
Eu.9 0. 90 Ew.10 0. 80 Eas.e 0.90
Ec.o) 0.90 Ew.13 0.90 Easan 0.90
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Fig. 4 Shortest path considering node connectivity and

safety factor
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Fig.5 Rescue path only considering safety factor
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