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Coal burst risk monitoring method based on the drilling powder of destressing
drilling in coal seam and its application
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Abstract: The drilling powder monitoring method is one commonly used method for coal burst risk evaluation in coal
mines. The construction method of large-diameter destressing drilling is similar to that of the drilling powder monitoring
method. However, due to the lack of drilling powder rate index and efficient weighing method, the drilling powder meth-

od based on destressing drilling has not been widely used. Therefore, based on the drilling powder rate index of standard
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drilling powder monitoring method, one method for determining the drilling powder rate index and the critical powder of
large-diameter destressing drilling is proposed, in which its pressure relief effect is considered. By carrying out the laborat-
ory tests of drilling in coal specimens, the functional relationship among the drilling diameter, powder, initial stress and
stress after pressure relief is obtained. Then the suggested value of the drilling powder rate index and critical powder of
150mm diameter drilling with 1, 2 and 3 m spacing are obtained. Finally, by using the auto measuring device, the drilling
powder of destressing drillings are measured in coal burst risk roadway. The results show that the drilling powder is posit-
ively correlated with the drilling diameter and coal stress. Meanwhile, the stress reduction rate after drilling is positively
correlated with the drilling diameter-spacing ratio. The drilling powder rate index of 150 mm diameter destressing drilling
is higher than that of 44 mm diameter drilling, and the index increases with the decrease of drilling spacing. The drilling
powder of 150 mm diameter drilling in 6310 workingface of Tangkou Mine in Shandong is 25-93 kg/m, and there is high
stress area at the depth of 12—14 m and 18-20 m from the coal wall. The drilling powder in the gob-side roadway is signi-
ficantly heavier than that in the solid-coal roadway. Combing the drilling powder rate index determining method and the
powder auto measuring device for large-diameter drilling, the coal burst risk monitoring method based on the drilling
powder of destressing drilling is developed, which can provide one operative technical approach for the synchronous oper-

ation of pressure relief-monitoring in coal burst risk roadway.
Key words: coal burst; destressing drilling; drilling powder monitoring method; drilling powder rate index; critical

drilling powder
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stress of coal in drilling method and destressing drilling method
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Table 1 Drilling powder and stress reduction rate of coal under different initial stress and drilling diameter

Gl(kg * m ™) 0,/%

Dimm 0,=10 MPa 0,=20 MPa 0,=30 MPa 0,40 MPa 0,=10 MPa 0,=20 MPa 0,=30 MPa 0,40 MPa
6 0.045 0.065 0.071 0.099 1.07 1.55 1.72 3.64
8 0.081 0.103 0.119 0.164 1.59 2.27 2.52 4.73
10 0.113 0.137 0.167 0.205 2.07 2.94 4.01 5.40
12 0.175 0.205 0.253 0.326 3.08 435 6.02 9.14
14 0.228 0.267 0.339 0.407 3.68 5.30 8.72 10.78
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and initial stress
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Table 3 Drilling powder and rate index of coal when the

drilling diameter is 150 mm, and the space is 2 m
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BRI 50 1.53 2.12 3.39
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Table 4 Drilling powder rate index and critical drilling powder of the 150 mm diameter destressing

drilling with different spacing

%55}4—*5&47150 Ilﬁﬁ‘ﬁ*ﬁﬁGmow /(kg . mﬁl)
fLEL/m
A<15 15<a<3 a>3 b=1~5m b=6~10m b=11~15m b=16~20m
1 =1.62 =252 =573 42.75 81.31 137.12 237.92
2 =153 =212 =339 40.44 68.35 95.71 140.74
3 =1.52 =2.05 =3.17 39.97 66.17 91.00 131.43
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Fig.8 Auto measuring device for drilling powder and data curve
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