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Numerical Simulation Research on the Distribution of Ground Stress
and Pore Pressure in Front of Heading Faces
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(1. College of Resources and Environmental Engineering,Shandong University of Science and
Technology, Qingdao, Shandong 265590, China;
2. School of Mechanics Architecture and Civil Engineering, China University of Mining and Technology, Beijing 100083, China)

Abstract: Based on the Coulomb criterion and the laws of coal gas adsorption/desorption and taking the coal seam at
40 m away in front of heading face as research object,the mathematical models about the gas adsorption/desorption
and flowing,and the deformation and failure of the coal body in front of the coalface are established respectively. The
numerical simulation method is adopted to simulate the changes of gas and roof pressure in front of the coal wall dur-
ing excavation step by step. Results showed that after the excavation, the gas pressure distribution around hea-ding
face moved forward by the shape of the bullet, coal gas pressure around the roadway decreased with exposure time of
coal wall;the law of pressure distribution in front of heading face are:the width of pressure relief zone was about 3
m; the plastic zone (the part of stress concentration area) about 3-5 mjthe elastic region (the part of stress concen-
tration area) about 5-20 mjthe original stress areas about 20 m further;the range influenced by gas is about 20 m;
the change trend of rock and gas pressures was basically the same in front of coal wall in each heading cycle.
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Fig. 1 Coupling program running cyclic graph Fig. 2 Numerical model grid diagram
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Tab.1 Physical and mechanical parameters of rock and coal
R B JEJE /m R/ (kg + m™?%) WAL /GPa #4238 71/ MPa FEHE S/ () PLhiME EE/MPa JAMA I
T AR 10.0 2665 22.49 8. 35 45.7 2.18 0.22
JEE AR 10.0 2665 22.49 8.35 45.7 2.18 0.22
B 0.8 1600 15. 00 6.00 40.0 2.57 0. 35
IR 0.4 1500 3. 00 1. 00 30.0 0.35 0.35
JEE 2 1.8 1600 15.00 6.00 40.0 2.57 0.35
R2 BEEDERHSHE
Tab.2 Coal seam gas parameters
BiER/D fLBRER/ % T/ (kg » m™%) st /GPa L 71/ MPa

1.1X1071 0.5 716 2.54X10°¢ 3.0
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Fig. 4 Contour distribution pattern of gas pressure during mining process
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Fig. 5 Coal gas pressure trend of changes with time after step eight excavation
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Fig. 6 Pressure distribution pattern in front of the tunnel during excavating step
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