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The study on control coal and gas outburst with high prestress rock bolting

XU You-lin'?* ,KANG Hong-pu'~?

(1. Coal Mining & Designing Department , Tiandi Science & Technology Co. ,Lid. ,Beijing 100013, China ;2. Beijing Mining Research Institute ,China Coal
Research Institute , Bejjing 100013, China)

Abstract ; Use the FLAC3D and the COMSOL Multiphysics numerical simulation software to analy rockmass stress field
in high gas coal seam dirving roadway surround , energy field distribution characteristics, gas accumulation process rule
under different support. The studies show that the bolt prestress form integrally compressive stress structure in roadway
section, in advance ahead of tunneling,the bolt prestress of the rear support area form a continuous distribution com-
pressive stress zone,lead to the prestress diffusion into the empty top area. The prestress is larger, the spread is wider,
which play an important role in the inhibition of surround rock broken and weathered. High prestress strength rock bol-
ting can reduce the energy concentration of coal and rockmass,and does not produce gas accumulation analysis thinks
coal and gas outburst danger can be reduced on some extent under high prestress rock bolting.

Key words:rock bolting;stress field ;energy field ;coal and gas outburst
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Fig. 1 Coal seam heading roadways

surrounding rock partition
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Table 1 Physico-mechanical parameters of coal and rocks
28 s AR FEAT BIZEEE JRR

HIE/ (kg + m™) 1460 2 400 2 600 2 500 1 300

PRI/ MPa 2400 3 100 3 500 3 600 2 600

HEE/N A 0.33 0.30 0.26 0.29 0.26
PURIRE/MPa  20.0 30.6 48.0 83.0 17.6
PLHsRE/MPa 0. 49 2.30 8.10 2.30 8.10
& J1/MPa 2.7 4.8 7.9 4.8 2.5
BEBEf/(°) 28.1 32.0 44.0 32.0 44.0
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Table 2 Character of roof and floor
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Fig. 2 The level stress of surrounding rock

distribution characteristics
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Fig. 3 The elastic energy distribution characteristics of roadways
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Fig. 4 Prestressed diffusion characteristics
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Fig.5 The level stress distribution characteristics of working face
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Table 3 Numerical calculation parameters

S8 s Tt JEAR
B/ (kg » m™) 1250 2 600 1 300
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Fig. 7 Numerical calculation model
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Fig. 8 Porosity of coal
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Fig. 9 Gas flow patterns and distribution charac-
teristics of coalseam

— R YU R TI A PY VE T B AG , AR e | TR 8 i 0
BEOR R A AL By, AE R
JZB BRI 10 Frs o] DA 7ERE B R
FR LRI Rl A RS 8 AR vy AT S A &
X )2 FP A BT IAL s A A R

A A

1
0 4 8 12 16 20
BUKFEEFE 2/m

10 AIE P N ) KB i A A LR
Fig. 10  Distribution rule of stress and permeability
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