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Calculation of fume-drainage time of tunnel after blasting

CAO Yang', JI Hongguang', ZHOU Qiming’

(1.School of Civil and Resource Engineering, University of Science and Technology Beijing, Beijing 100083, China;
2.Guilaizhuang Mining Co., Ltd., Shandong Gold Group, Linyi 273307, Shandong, China)

Abstract; To research fume-drainage time of tunnel after blasting, the formula of removal law of blasting fume in
tunnel is deduced. Through calculating the grey correlation degree of influential factors of fume-drainage time, the
ranking results of sensitive degree of main influential factors are: distance of entrance to tunnel face (0.827) >
distance of duct to tunnel face(0.738) >air flow in duct(0.628) >initial volumetric concentration of CO in blasting
fume (0.547) . Blasting fume monitoring tests were conducted in tunnel to study the fume-drainage time when the
distance of duct to tunnel face L, are respectively 10,15,20,25,30 m and the distance of entrance to tunnel face L,
are respectively 40, 60, 80, 100, 120 m under the condition of forced ventilation. Research findings reveal that.
fume-drainage time increases with the longer distance of entrance to tunnel face. The fitting result of the both is
linear relation; fume-drainage time shows nonlinear rise with the addition of the distance of duct to tunnel face. The
fitting result of fume-drainage coefficient ¢ and L, is linear relation, and calculation formulas of fume-drainage time
in different working condition are concluded. Verification of equation is carried out in 5 tested similar tunnels. And
relative errors are respectively 6.1%, 3.8%, 5.4%, 8.8%, 9.3% , which have remarkable accuracy and reliability.

Keywords: tunnel; blasting fume; fume-drainage time; influential factor; fume-drainage time coefficient
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Fig.1 Schematic map ventilation in tunnel
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Tab.1 Data of main influential factors of fume-drainage time
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X,/min X,/10°6 X,/ (m3 - s7hy SKAERES YR
X3/m X,/m
1 80 4 693 779 2.0 20 48
2 70 859 407 2.5 23 53
3 150 1 648 480 1.8 24 72
4 176 1 443 226 1.7 28 76
5 105 1 629 623 1.4 18 58
6 186 5289 709 1.5 35 83
7 50 508 339 2.4 10 31
8 54 491 464 2.2 19 35
9 81 443 656 1.6 24 45

YREP S EX B =R O]
0.430 0.636 0.613 0.496
0.365 0.611 0.680 0.809
0.611 0.879 0.767 0.828 |
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Fig.2 Schematic map of blasting monitoring in tunnel
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Fig.3 Curves of CO volumetric concentrations in L, =40 m with
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Tab.2  Fume-drainage time of tunnel with different L, L,

HEMEFE] ¢/ min

Ly/m
Ly=10m Ly=15m Ly=20m Ly=25m Ly=30m
40 36 45 56 73 92
60 47 58 72 93 117
80 56 70 87 114 143
100 66 82 103 131 168
120 77 94 118 155 193
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Fig.4 Fume-drainage time of tunnel with different L,
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Fig.5 Fume-drainage time of tunnel with different L,
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Tab.3  Coefficient of fume-drainage time

Lo/ HEAR 1] R4 ¢

m Lp=40m L, =60 m L, =80 m L, =100 m LP:IZquZﬁJ{E
10 1.00 1.00 1.00 1.00 1.00  1.00
15 125 1.23 1.25 1.24 1.22 1.24
20 156 1.53 1.55 1.56 1.52 1.54
25 2.03 1.98 2.04 1.98 201 2.01
30 2.56 2.49 2.55 2.54 251 253
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Fig.6  Fitting relation between fume-drainage coefficient ¢ and

distance of duct to tunnel face L,
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Tab.4  Verification of fume-drainage time equation
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m m min MXFR 2/ %
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