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[ Abstract] In view of the problem of limited pressure relief and anti-impact ability of large diameter boreholes in high stress and
strong disturbance coal seams. The methods of theoretical analysis, numerical simulation and field test were adopted to study the
mechanism of pressure relief and anti-impact of large diameter boreholes, and the control measures of pressure relief and anti-impact of
large diameter boreholes were proposed to improve the pressure relief and anti-impact performance of high stress and strong disturbance
coal seams. The results show that the pressure relief range of large diameter boreholes is directly proportional to the drilling radius, sur-
rounding rock stress, and disturbance stress increment, and inversely proportional to the constraint force of the fracture zone and plastic
zone. Increasing the pressure relief range of large diameter boreholes can increase the attenuation of dynamic stress wave energy, trans-
fer static load energy to the deep surrounding rock, and reduce the risk of coal seam rockburst. As the disturbance coefficient increa-
ses, the range of pressure relief for large diameter boreholes and the gathering elastic energy around the boreholes show an increasing
trend. The vibration acceleration of borehole increases exponentially with the increase of disturbance coefficient and shock energy.
When the disturbance coefficient is greater than 2, the impact dynamic load is superimposed, and the large diameter borehole is

blocked to achieve the ultimate anti-impact ability. The use of dense drilling method and repeated drilling method can increase the
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pressure relief range of large diameter drilling, reduce the risk of coal seam rockburst. After field test, the deformation of surrounding

rock of roadway is reduced by 31. 5% ~67.0% , the stress value of coal body is lower than the critical warning value, and the stability

of surrounding rock of roadway is significantly improved.
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diameter drilling under different shock source intensities
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