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Mechanics analysis and numerical simulation of coal
pillar and stiff roof in Wongawilli goaf
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Abstract ; This paper mainly studies the stress mechanism of coal pillar and stiff roof by Wongawilli mining
method, in the background of Yushen mining area Changjialiang coal mine. Through establishing the
model of mechanical structure and the numerical simulation, we analyze the internal force of roof and coal
pillar in simplified mechanical model, study stress distribution and plastic zone distribution in numerical
simulation. The mechanical model of coal pillar and stiff roof can conclude the bending moment diagram ,
shear diagram and the stress of coal pillar, assuming that the coal pillar suffered uniform power, the
average stress of coal pillar is 8.7 MPa. The numerical simulation shows the stress and plastic zone
distribution, we can conclude that in this mining method, coal pillars between the cuttings will turn into
plasticity and lose the bearing capacity, the coal pillars along the tunnel is in a stable state, the loading of
roof is mainly borne by the coal pillars along the tunnel; The numerical simulation results prove the
validity of the mechanical model. The comparison between theoretical calculation and numerical
simulation supports that the coal pillars along the tunnel stress given by theoretical calculation is lager than
the numerical simulation, because in theoretical calculation, the constraint function and load capacity of

the coal pillar between the cuttings are simplified.
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Table 1 Mechanical parameters of rock strata

PREUSE BYUIRE BRI NERHE dhith WE/

Ak H#/GPa H#/GPa  ¢/MPa ffi ¢ /(°) BRJE/MPa (g-cm )
1= 2 1.5 0.05 32 0 1.54
Wb 3.8 2.6 2.34  39.12 1. 11 2.04

kb s 4.9 3.4 2.56  40.92 1.31 2.02
MBS 5.5 2.7 212 40.11 0.59 1.98
WElE 1.6 1.1 0.73  38.60 0.58 2.03
foRIEb A 5.1 3.4 2.64  41.47 1.16 2.70

i 1.0 0.7 0.73  28.81 0.58 1.12
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Fig.1 Schematic diagram of wongawilli working surface
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Fig.2 Simplified mechanical model of coal pillar and roof
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Fig.3 Bending moment diagram and shear diagram of mechanical model
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Fig.4 Numerical model
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Fig.5 Stress distribution of coal pillar
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Fig.7 Stress distribution of coal pillar roof at 2 —2 section
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Fig.8 Plastic zone distribution of coal pillar
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