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Abstract

In order to study the mechanism of roof caving in gob-side entry retaining in upper roadway within
inclined coal seam, combined with the production geological conditions of Changcheng No.3 Mine,
the width of limit equilibrium area of direct roof above backfill is studied by theoretical analysis,
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and then it is determined that the dip angle of coal seam is the main factor affecting the stability of
direct roof above backfill of gob side entry retaining in coal seam. Then, through UDEC numerical
simulation software, the relationship between deformation, tangential displacement, damage de-
gree, layer separation of the direct roof above backfill and coal seam dip angle is studied, which
provides a theoretical basis for the application of gob-side entry retaining in inclined coal seam.
Result shows that the deformation, tangential displacement, damage degree and separation amount
of direct roof will rise with the increase of coal seam dip angle, and the distribution of tangential
displacement and separation amount of direct roof will also change.
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Figure 1. Gob-side entry retaining in upper lane and down lane
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Figure 2. Stress analysis of direct roof above the backfill
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Figure 3. Width calculation of Limit equilibrium area in direct roof above the backfill
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Figure 4. Numerical simulation and partial enlargement
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Table 1. Physical and mechanical parameters of coal and rock layers
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hh 2550 5.83 0.28 337 67.5 42 32 1.97
K 2100 3.4 0.26 166.4 33.3 2.7 21 1.23
£t 1400 0.86 0.25 160 32 15 15 0.52
ey 2600 14.8 0.28 757 151 11.7 35 5.55
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Figure 5. Fracture monitoring area and line layout
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Table 2. Roof stability under different geological conditions
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Figure 6. Roof caving and fracture distribution under different geological conditions
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Figure 7. Average tangential displacement of the top rock above the filling body with the inclination angle of the coal seam
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Figure 8. Relationship between tangential displacement at different positions of direct roof and divergence angles of differ-
ent coal seams and interface distance to coal and rock layers
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Figure 9. Direct roof damage degree with coal seam dip angle
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Figure 10. Relationship between direct top and old top separation and coal seam inclination
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