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Principle of rockburst control by weakening static and dynamic

loading using top-coal caving in the mining of thick coal seams
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Xuzhou, Jiangsu 221116, China;
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Abstract: Rockburst is one of the characteristic coal-rock dynamic disasters. With the increas-
ing mining intensity, the number of rockbursts occurring in thick coal seams is larger and the
induced damage is severer. The control of rockburst occurring in thick coal seam mining is an
urgent problem in need of solution. To solve this problem, a study was carried out by means of
in situ investigation, theoretical analysis, numerical simulation, and engineering practice etc.
The resluts show that top-coal caving mining can reduce the stress concentration around road-
ways and coalfaces. With increasing mining height, the dynamic disturbance in top-coal caving
mining rises gradually and then suddenlly jumps to a high value, while the static stress concen-
tration decreases rapidly and then reduces slowly to a stable value. Top-coal caving mining can
reduce rockburst risk in a certain mining height range. Therefore, it is recommended that the

top-coal caving method should be the preferred method of extraction when mining coal seams of
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a certain thickness. Static stress concentration is reduced by reasonably increasing the mining

height, and dynamic disturbance is weakened by taking roof pre-splitting measures. Field prac-

tice in Xing” an and Junde mines reveals that top-coal caving mining reduces the range over

which damage is likely to be suffered and also the severity and frequency of rockbursting when

compared with slicing mining, which verified the rockburst-reducing effect of top-coal caving

mining.

Key words: rockburst; thick coal seam; fully mechanized top-coal caving mining; dynamic dis-

turbance; stress concentration
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Fig. 1 Stress distribution derived from top-coal

caving mining vs slicing mining
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SR 3 A 2,3 8 TAE D 120 m B A 50 ®1 BREEBMGEREAFSH
3 +%: PR % %% 2 Fl i,% 3 ':F' EI’J ab.c.d '3 34.3b Table 1 Coal rock layers and mechanical parameters
=S ’ M s Dy Co — ’ ’

. — e - L, EEE/ORBL BTL O AR B BihL
3c.3d XN L 43 B R R A B R R L 4 R R g EE/ (ke » KSR/ R/ H/ Efa/ WE/
PESETH L5 BT SR 1R T 45 O SR 432 8 T m)  GPa GPa MPa () MPa

P W2 kA 15 2700 10.35 7.74 3.20 36  4.62

: Bb 15 2700 2.68 1.84 2.00 32  2.00

1 M A 5 2 600 5.56 4.17 2.00 35  2.50
O-.-.-.-.---.-.---.-I.f’;ﬂ;i;z.i-. 7 b 15 2700 10.35 7.74 3.20 36  4.62
= i g Wis 15 2700 2.68 1.84 2.00 32 2.00
iR L WA 5 2400  3.46 1.84 1.60 29  1.30

. T : = iR 11 2557  6.75 4.25 4.48 26  4.62
B I RS 6 2400  3.46 1.84 1.60 29  1.30
: % b 8§ 2700 10.35 7.74 3.20 36  4.62

g Vi :>Iﬂ;ﬁpli # gl 6 2600 5.56 4.17 2.00 35  2.50
Himeme e me s e b - sy b 5 2700 10.35 7.74 3.20 36  4.62
T—S’(Eﬁ 'ﬁ%ﬁﬁg'.' WEE 5 2400  3.46 1.84 1.60 29  1.30

< 240 m ' 1 e 22200 3.03 1.56 1.20 27  1.00

A o 3 e 7 1400 1.19 0.37 0.8 23  0.50
L B, _FLES #2 . W 1 2200 303 156 1.20 27 1.00
=== BRI — == - {HF NS 4 2600 5.56 4.17 2.00 35  2.50

B2 B R R ] R L A LR 10 2700 10.35 7.74 3.20 36  4.62

Fig. 2 Numerical model, model dimension, s 5 2200 3.03 1.56 1.20 27 1.00
and measuring line layout b 30 2700 10.35 7.74 3.20 36 4.62
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Fig. 3 Stress contours showing the vertical stress distribution within surroundings during mining
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Table 2 The peak of lead abutment stress and its distance from the coalface

5 B/ K3 BTN S W {E / MPa NS WA HT R A IE R/ m

m a b c d a b c d

8 22.89 27,46 21.73 28.87 6.99 8.99 18. 00 20. 00
18 29. 37 48.10 25.68 36. 94 7.98 14. 00 16. 00 18. 00
28 29.41 44,51 25.37 35. 87 7.98 15. 00 16. 00 20. 00
48 29. 34 37.88 24.72 31.35 7.97 15.99 18. 00 24.00
68 29. 34 33.96 24. 80 28.50 9.98 13.98 18. 00 25.99
88 29. 35 32.13 25.04 27.17 9.98 13.97 18. 00 25.99
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Table 3 The peak of abutment stress surrounding the roadway and its distance from the roadway

KT/ A 18 JH 1 8 77 W {6 / MPa N 3 U A B A% 5 BE S/ m
m a b c d a b c d

4 26.03 20. 37 24.10 9. 84 5.98 6.96 12.00 5.99

10 28.67 49. 29 23.75 31.05 5.96 7.97 10. 00 9.99

20 25.40 46. 48 25.35 37.02 5.96 7.96 10. 00 16. 00

40 21.77 41.50 22.16 33.49 6.97 6.96 10. 00 18. 00

70 19. 06 38.18 19. 24 29.91 7.99 6.98 14. 00 16. 00

110 17.70 36. 22 17.70 27.99 8.99 6.98 14. 00 14. 00
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Fig. 4 Vertical stress distribution within the gob

and gob-side coal body when the mining height varies
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Fig.5 Vertical stress peak and its location within
gob-side coal body when the mining height varies
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Fig. 6 The structure formed within key strata after
breakage druing top-coal caving mining
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Table 4 An example showing
parameters used for calculation

#=#E L WA v/ JREE R/ PEEECRE BiRIRE
Fo % ON mh)  m E/GPa Ru/MPa
1 23 4.0 25 7.0
2 R 25 2.7 11 2.0
3 WA 26 2.0 15 2.5
L e 25 .5 23 7.0

X AR 1 HRE.AZE 4 m. bihimE 7
MPa, i 82 IS HE AR HAZ 174.7 kPa 1y
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Table 5 An example showing the calculated fracture

span and energy release of the key stratum in
the case of different fracture modes
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bl 9.25~8.44 0.632~0.577 6.57~6.21 0.860~0. 813
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Fig. 8 Static and dynamic load characteristics
in top-coal caving mining
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