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Abstract :

tion of high gas tunnel after blasting, an optimization blasting scheme under gas conditions was carried out,and a gas

In order to study the gas diffusion-transport law and the influence of ventilation on the gas concentra-

diffusion-transport characteristic near the working face was investigated under both ventilated and unventilated condi-
tions in a project. The study shows that the residual rate of the blast hole and the utilization rate of the blast hole are
above 90% ,and the over-excavation control effect is better with an expected blasting footage of 1.2 m and an un-
coupling coefficient of 0.76. Under the condition of unventilated condition by numerical simulation,the gas accumu-
lation near the arch top and the arch waist at the tunnel’s working face is severe as the gas concentration is close to
30% . Meanwhile ,the gas concentration is higher in the area 7 m away from the working surface ,and the gas concen-
tration gradient is smaller in the area beyond 7 m after the gas state is stabilized. The gas concentration can be re-
duced to the safe range around 30 days after ventilation. However, gas accumulation quickly occurs at the arch foot
and the arch waist on the other side of the air duct, especially the gas accumulation at the arch foot is more promi-
nent,and the gas concentration is close to 20%. There is a ventilation blind area at the arch foot of the same side of
the air duct,and the gas accumulates in a small range as the concentration is about 5% . The monitoring and preven-
tion of the above areas should be strengthened. The field measured gas concentration distribution and gas influence

range are consistent with the simulation results, and the research results can provide a reference for similar gas tunnel
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blasting construction and ventilation optimization.
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Fig. 2 Charge structure diagram
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Table 1 Orthocross mating scheme

FE HR/m RHEA/mm JFLEA/ mm RSHE R

1 0.8 32 40 0.80
2 0.8 32 38 0.84
3 0.8 32 42 0.76
4 1.2 32 38 0.84
5 1.2 32 40 0.80
6 1.2 32 42 0.76
7 1.6 32 38 0.84
8 1.6 32 40 0.80
9 1.6 32 42 0.76
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Table 2 Statistics of blasting effect

. HAL ML FIZAEE( +)
SREAR/ % MR/ % R(=)1%/em
1 89 84 +12.3
2 86 84 +13.5
3 91 86 +10.8
4 91 86 +11.6
5 92 88 +10.8
6 96 90 +9.40
7 87 80 +14.2
8 89 83 +13.5
9 90 84 +12.8
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Fig. 3 Effect comparison between the new

plan and the original plan
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SIATIEL T AT, R T LA R S LS N T ELA
AR5 B9 FiE: , FUI9riGs Hh Je ) Rl B I 1)
RS, BLITIZE I SE Il B A 51Tl oy AN ad MU
F 2T BT DX A LRI A2 b ™A% X AR, BT LA
FUIT I R 5 7 B 25 1 1T R DX S B2 A R
AYAE LA, LTI 3 min I (4 ik B 2 BT R 201K
BT RYHE 5 R BCH R], 2 W AE FU3T i ) 3 min
Ja FCH 3 AIRZS HE TG , 76 BR B M BE A VR T Bx
T HETRORT P HEREE A FUST RUR B ™ 5, FL Aok

FZ30 30% , 378 75 A AE R 0 0 0 PO B R R 4%
A4, A R R B P 425t T v by 32 L o e ke 4 T A
PERZ AL By B 30T 2 s

TH L I A A UL AE AN G XA 1 R TG T 6
Bmin M1 hjGEEFHI m3mS m7 m.8mAFl
10 m WD b 1Y) FO 36 B 0 A 2 (BT A 3R RTR 3 KL
S PP 25T BLbie i 1 h J5 BRI % 1 25 m
O IR I 23 an sk 3 AT 8 s .



BALE A TR HAR, EVER, S PUIRR IR A SR B T AL LIS RS LRI Y 193

®3 FERNERTEAESL 3 min 711 h FEHEZELS

Table 3 Summary of cross-section cloud diagrams of gas overflow after 3 mins and 1 h without ventilation
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Fig. 10 Layout of cross-sectional measurement points
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Fig. 12 Comparison between field data and simulated data
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