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Instability mechanism and bracing optimization for roadway groups with
soft and fractured surrounding rock in Pan'er Coal Mine
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Abstract: Based on the roadway groups in the shaft station of the second east mining area, Pan'er Coal Mine, the characteristics
of deformation and fracture of surrounding rock and bracing structure as well as their instability mechanism are analyzed by
means of the engineering geological investigation, laboratory experiment, numerical simulation and theoretical analysis. An
integrated multiple-step control measure and the design method for the roadway groups with soft and fractured surrounding
rock are put forward, which mainly include pretension bolt and cable-steel support-grouting to control the roof and sidewalls,
and at the same time side/floor corner bolt-pretension cable in the floor to control the floor. The research achievements are
applied, and the in-situ monitoring results show the proposed method and the control strategy are scientific, rational and
effective.
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Table 1 Physico-mechanical parameters of rock

/GPa /GPa /MPa ()
3.6 1.80 1.10 33 1
1.8 0.45 0.85 28
12 0.40 0.65 27
43 3.90 9.00 23
X
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Fig. 1 Characteristics of deformation of roadway
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Fig. 2 Model of engineering geology
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Fig. 3 Distribution of displacements under original bracing
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Fig. 4 Distribution of stresess under original bracing
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Fig. 5 Distribution of plastic zones under original bracing
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Fig. 6 Asymmetric deformation pattern of a typical roadway
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Fig. 8 Layout of cable with channel steel
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Fig. 9 Deformation curves of measuring points
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