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Study on combined pressure relief and scour prevention technology of

high-level roadway and crossheading
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Mining Co., Ltd., Heze 274900, China; 3.Shandong Energy Group Co., Ltd., Jinan 250101, China)
Abstract: The instability of high hard roof after deep-buried and extra-thick coal seam mining causes the phenomenon of strong ground
pressure to stand out, which seriously threatens mine safety production. In order to explore a new scheme of pressure relief and scour pre-
vention, taking 8302 working face of Xinjulong Coal Mine as the research background, a scheme of pressure relief and scour prevention by
combined blasting of high roadway and gateway was put forward. By combining theoretical analysis, physical simulation and numerical

calculation, this paper analyzes the principle of cooperative pressure relief of high roadway blasting and gateway blasting, reveals the frac-
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ture instability mechanism of high roadway blasting pressure relief on hard roof, and clarifies the evolution characteristics of high road-
way blasting on coal seam stress field. According to the field working conditions, the pressure relief and monitoring scheme of combined
blasting of high roadway and gateway is designed and practiced, and remarkable pressure relief effect is obtained. The conclusions are as
follows: (D The joint pressure relief of high roadway and gateway weakens the overlying strata structure, causing a large number of cracks,
destroying its continuity and reducing the bearing capacity of overlying strata.) Blasting in high roadway reduces the initial caving step of
high key strata from 144 m to 84 m, and the periodic caving step from 24-30 m to 12—24 m. The vertical stress of coal seam decreased
from 18.1-18.3 MPa to 16.2—18.0 MPa, with the largest decrease of 11.47%, which improved the stress distribution of working face.
(3 The pressure relief scheme of combined blasting along the gateway and high roadway in 8302 working face is designed. The monitor-
ing scheme is made from the aspects of surface deformation, overlying rock stress and deep displacement of roof.@ The field engineering
practice shows that the microseismic energy events of 10 J and above decreased by 64.3%, and the microseismic events gradually changed
from “low frequency and high energy” before modification to “high frequency and low energy” after modification. After pressure relief by
combined blasting, the deformation of surrounding rock, borehole stress and stress of anchor cable are highly sensitive to faults and irregu-
lar mined-out areas, but after entering the normal stage, the stability of surrounding rock is improved, and the pressure relief effect by com-

bined blasting is remarkable. It provides theoretical basis and practical reference for solving the problem of strong ground pressure behavi-

or caused by hard roof with large mining height.

Key words: hard overburden; combined blasting; rock burst; pressure relief and burst prevention; microseismic monitoring
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Table 1 Thickness and mechanical parameters of roof and floor of coal seam

525 i JELEE /m (kg + m) BRI B /MPa PR/ GPa BB 58 B /M Pa THALE
20 YA 5.4 2637 4.54 15.86 95.35 0.207
19 hibs 3.5 2662 5.89 1478 82.94 0.192
18 Elilres 2.0 2635 435 20.84 139.87 0.202
17 WA 13.8 2636 4.17 19.99 131.03 0.174
16 glilee 3.0 2674 5.82 15.36 94.70 0.209
15 Wb 2.9 2674 5.62 22.62 68.83 0.194
14 Elitee 1.0 2546 7.81 20.76 60.50 0.205
13 Wb, b EZE 8.9 2631 8.86 18.26 65.66 0.174
12 Mbs 6.6 2561 7.98 11.22 48.67 0.181
11 b 1.4 2450 5.92 8.91 55.30 0.168
10 Wb, A2 2.0 2548 7.91 10.50 59.86 0.177
9 b 45 2788 10.93 25.47 50.36 0.277
8 Wb, A2 3.4 2550 7.82 24.58 55.23 0.222
7 hibs 1.0 2660 5.70 12.08 72.10 0.172
6 ilEes 2.0 2654 7.70 14.79 70.12 0.254
5 hibs 22 2683 5.78 15.82 72.43 0.211
4 itz 14 2636 7.39 15.19 67.90 0.221
3 thibs 1.3 2683 5.61 12.16 75.27 0.217
2 gl 1.9 2557 8.02 13.28 68.51 0.211

1 Wb 3.0 2677 7.39 15.08 70.24 0.294
3 9.0 1425 1.52 5.51 8.37 0.237
JEEAR itzet 4.4 2543 3.77 3.61 2325 0.283

2 10"IRULeEMESH

Table2 Energy microseismic events above 10*J

FFs H 39 [C izl T AT HT/m PR Z THAR /m

1 2022-10-31 1.4x10* 83 29

2 2022-10-31 1.9x10* 249 45

3 2022-11-01 1.3x10° 37 7

4 2022-11-01 1.3x10* 32 5

5 2022-11-03 1.2x10* 21 31

6 2022-11-05 2.2x10* -20 35

7 2022-11-07 1.7x10* 116 23

8 2022-11-07 L1x10* 301 27

9 2022-11-09 1.4x10° 34 0

10 2022-11-10 3.5%10° 103 -53

11 2022-11-26 1.4x10° 310 45

12 2022-11-30 L.1x10° 50 43
AT S ACRERE, (EX v o WA 2 X DS B ) R HI T LR SR T E AR THTE [ RS T T5T
YRR, BRI BEA B i it Y52 A 76 21 A 280 1) 38 1 ) o R EBHALUEESF RS, ZETFRead 47 Hh BLR
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