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Abstract ; Aiming at the problem of non-homogeneity and difficulty in obtaining the mechanical
parameters of surrounding rock in the process of coal mining, the experimental device for determining the
parameters of loaded coal rock with drilling was developed independently to realize the real-time perception

of strength and structure of rock layer. The effects of circumferential pressure, drilling speed, rotational
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speed and rotational torque on strength of simulated rock specimens were investigated and analyzed by

coupling the gray correlation of collected parameters with drilling. Under loaded conditions, stratified

specimens of different combinations of types were drilled in order to restore the actual effect of drilling into

coal and rock seams in real environments, and to verify the accuracy of identification of compressive

strength of specimens by the following drilling parameters. It was shown that the strength of the specimens

was positively correlated with the circumferential pressure, rotating torque and drilling speed. The strength

of the specimen remained almost constant when the rotational speed varied. The correlations between

rotational torque, circumferential pressure, drilling speed, and rotational speed and compressive strength

were 0.996, 0. 831, 0. 739, and 0. 347, respectively. The strength of the specimen was linearly related to

the rotational torque. By analyzing the features of change in the rotating torque curve, the strength of the

rock formation can be identified and thus the location of the stratum boundary can be located.
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Fig.1 Experimental device for measuring parameters of loaded coal rock while drilling
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Fig.2 Measurement system structure
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Fig.3 Stress loading method
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Table 1 Material ratio of concrete specimen

A Wb/ 7K/ K/ PR/
K | (kg m™) | (kg-m™) | (kg-m™) MPa
M5 1 450 310 210 3.49
M7.5 | 1450 310 230 4.73
M10 1 450 310 275 7.25
MI15 1 450 310 320 8.20
M20 1 450 310 360 11.42
M25 1 450 310 400 12.18
M30 1 450 310 440 13.54
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Fig. 4 Concrete specimens
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Table 2 Drilling experiment scheme

2 ERES ik g/ TEEE R, | B/
Es3iil (mm * min™") (remin™") MPa
1 60 300 2
2 60 350 2
M5
3 80 350 2
4 80 350 4
5 60 300 2
6 60 350 2
M7.5
7 30 350 2
8 80 350 4
9 60 300 3
10 60 350 3
M10
11 80 350 3
12 80 350 5
13 60 300 3
14 60 350 3
M15
15 80 350 3
16 80 350 5
17 60 300 4
18 60 350 4
M20
19 80 350 4
20 80 350 7
21 60 300 4
22 60 350 4
M25
23 80 350 4
24 80 350 7
25 60 300 4
26 60 350 4
M30
27 30 350 4
28 80 350 7
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Fig.5 Force analysis of spiral bit in rock

breaking process
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Fig.8 Curves of drilling and rotation speed

changing with time
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Fig.9 Variation curve of rotation torque of specimens

with different strength with drilling depth
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Fig. 10 Variation curve of rotary torque with drilling

depth under different confining pressures
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Fig. 11 Variation curve of rotary torque with drilling

depth at different drilling speeds
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Fig. 12 Variation curve of rotation torque with

drilling depth at different rotation speeds
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