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Borehole in High Extraction Roadway of Mining Overburden
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Abstract:[Purposes] The stability of borehole is the key to the extraction of coalbed methane in
high pumping roadway. [Methods] One the basis of theoretical analysis and numerical simulation, the
stress situation of the surrounding rock of the borehole was obtained, and the failure condition and
range of the surrounding rock of the borehole were obtained according to the failure criterion Flp, ¢).
The stress change and failure form of the horizontal borehole during the mining process were studied,

and the damage degree of the borehole was quantitatively characterized with the increase of dissipative
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energy as the index, and the stability mechanism of the borehole under different confining pressures is
studied. [Results] The results show that: Under the pressure from two directions, the vertical direc-
tion of radial stress is larger, and the horizontal direction of tangential stress is larger. With the in-
crease of horizontal pressure, the direction of stress with small stress increases. When the pressure is
equal, the radial stress and tangential stress are distributed in a circular shape. Borehole failure occurs
under the action of the maximum shear stress. The entire circumference of the horizontal borehole fail-
ure occurs at 0.1 m from the hole wall under every confining pressure. When the confining pressure of
0.2 m is 10 MPa, the maximum damage range accounts for 67 % of the circumference of the hole, and
when the confining pressure is 12 MPa or above, no damage occurs. The increase of dissipated energy
before and after the peak is the main basis to measure the damage degree of drill hole wall. The dissi-
pated energy is proportional to the confining pressure, and the more dissipated energy, the more seri-
ous the damage degree of drill hole wall.

Keywords: high pumping roadway of gas; surrounding rock stress of borehole; failure character-

istics; dissipated energy
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Fig. 1 Schematic diagrams of stress change of extraction borehole
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Fig.2 Sectional stress diagrams of surrounding rock of borehole
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Fig.3 Distribution characteristics of radial stress at different depths of borehole surrounding rock
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Fig.4 Distribution characteristics of tangential stress at different depths of borehole surrounding rock
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Fig. 7 Theoretical failure distributions of horizontal borehole surrounding rock
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Fig. 11  Variations of plastic zone of borehole with confining pressure at each stage
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Fig. 12 Characteristics of dissipated energy change at different confining pressure stages
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