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Traction power parameter of non-interval-drag pipe
nitrogen injection for fire control

ZHU Hong—qing LI Feng ZHANG Zhen-yu ZUO Dong<ang LI Dan
( Faculty of Resource and Safety Engineering China University of Mining tand.Technology( Beijing) Beijing 100083 China)

Abstract: Aiming at the problems of buried tube nitrogen injection that the nitrogen injection spot with intervals in the
space causes the failure of continuous nitrogen distribution-in geaf leading to poor inert effect. In addition the unrecy—
cling of the nitrogen injection pipe causes great resources waste. Based on the principle that the shear capacity of the
mining nitrogen injection pipe is superior to its tensilewstrength new fire nitrogen injection process( rotating traction
and non-interval) was designed fundamentally solving major defects of buried pipe nitrogen injection which can real—
ize the synchronous movement between nitrogen injection point and the workface. According to the relevant principles
of planar problems in elastic mechanics® the calculation method about dynamic parameter of non-interval nitrogen in—
jection process for fire control was put forward. By using a geotechnical engineering numerical simulation software the
stress distribution of the nitrogen injection pipe in the goaf of Yanzishan Mine was simulated and the traction power
was computed based on it.
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Table 1 Physical and mechanical parameters of rock
/GPa /GPa /1(°) /MPa /MPa /(kg* m™)
0.583 0. 189 33 1.50 1.0 2 400
0.744 0.512 37 8.56 3.0 2 500
0. 633 0. 044 32 1.50 1.0 2 400
0. 208 0.035 25 1. 00 0.1 1 400
0. 694 0.521 38 24. 60 3.0 2 600
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Fig.2  Calculation model of workface
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Fig. 3 Calculation model of nitrogen injection pipe

2
Table 2 Physical and mechanical parameters of

nitrogen injection pipe

/
/GPa /GPa /GPa (kg *m™)
133 200 80 7 850 0.25
321 ~440 m( 380 m)
1.2 ~1.4 "%
1.4,
y=27 kN/m’ H=380 m

o, =vyH =27 x 380 =10 260 kPa = 10. 26 MPa

oy =0y =Ao, = 1.4 x 10.26 MPa = 14. 364 MPa
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Fig. 4 Initial geostress field on horizontal direction

Fig. 5 End element stress distribution on vertical

direction of nitrogen injection pipe

Fig. 6 End element stress distribution on horizontal

direction of nitrogen injection pipe
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Fig. 7 End section element number of

nitrogen injection pipe

Fig. 8 End element stress value of nitrogen injection pipe

1. 886x10° Pa.
(8)

(1) .
40’(1 + cos 9° + cos 18° + cos 27° + <+ +
cos 81°) =40 x 1. 886 x 10’ Pa

o =2.752 x 10’ Pa

(2) .

2 2
%:60.21&1

k=1.1
F,=kF =1.1x302.4 =332.64 kN

T=Fr=332.64 x0.04 =13.306 kN * m
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