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Discussion on the mechanism and control of coal bump among mine group
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Abstract: Coal bump often occurs in the mining process between two adjacent mines under the control of large geolog—
ical bodies.In order to study the coal bump mechanism between adjacent working faces of two adjacent coal mines un—
der the condition of large fault and huge thick overburden conglomerate this paper investigates the 23070 working face
at Yuejin coal mine and the 21220 working face at Changcun coal mine in China.The analyses of monitoring data are
carried out on the characteristics of coal bump behavior microseismic spatiotemporal evolution and microseismic ener—
gy.Furthermore the theoretical analysis and numerical simulation of stress distribution of overburden structure during
the mining process of two working faces are conducted.The results show that the activation of F16 thrust fault and over—
all control of massive conglomerates in Yima mining area provide the stress conditions for coal bump.During the mining

process of two mines’ adjacent working faces the “asymmetric T-shaped” structure is formed between the rock beam
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above the goaf and coal-rock pillar between two mines.The coal bump around the 21220 working face leads to the
stress transfer onto the two mines’ pillar and the 23070 working face which induces the coal bump around the 23070
working face.Mining disturbance between two mines leads to stress transfer and induces rock burst which is closely re-
lated to the initial bump intensity and mining length of later working face.Finally based on theory and engineering mo—
nitoring a coal bump controlling technique with chain-weakening and consumption-increasing between two coal mines
is put forward which regards the weakening of the structural chain of high stress transfer as core.The results provide a
theoretical basis for the study on the mechanism and control of coal bump between two adjacent working faces in two
adjacent mines.

Key words: coal bump; huge thick conglomerate; mine group; microseismic activity; stress transition; chain-weakening

and consumption-increasing
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Fig. 1 Distribution of geological structure and mining situation in Yima mining area

150~300 m.

(23070

21220

3
3.1
23070 2-1
698 ~795 m; 9.3 m 12°;
210 m 960 m
21220 o 21220
2-1 710~815 m
11.86 m 11.5°;
265 m 689 m
o 140 m
7.5 m
2-1 2
2
Fig.2  Layout plan of working face
3.2 “ T 7
21121
“ 7 ( 3o 23070
21121 ( 1)
30 m
+200 m N 400 m
23070
21121 o
23070 21220



144 2019 44
( 2 A-A’ ) “r. 7 “T” 0
“T” “ T 7 o
1 23070 21121
Table 1 Lithology of roof and coal seam of 23070 and 21121 working face
/m
23070 21121
509. 43 401. 55
195. 15 217. 60
32.98 29.51
2-1 9.30 23.40
3 0« T 7
Fig. 3 Asymmetric T-shaped structure of overlying strata
3.3 o
23070 21220 N
“T 7 2, 2 21220 (2015
D 2 2015 6 ) 18
(223070 21220 N
ARAMIS M/E  SOS 0 21220 (2015
o 11 2016 3 ) 5
3.4
2015 2 2016 8 23070 o 21220
8 21220
(2015 2 2015 6
) 285.5 m( 2015 11 2016 8
) “ T 7 °
2
Table 2 Strata behaviors of bump induced by stress transfer
23070 21220
2015 2 2015 6 18 21220 23070
2015 11 2016 3 5 21220 23070 (2~58 cm) . (5-
70 cm)
2016 4 2016 8 2 21220 23070 (5~

10 cm)




145

21220
23070 23070 o o
3.5
4 0
2
p v o 4
vty —vt; <L 4
Fig. 4 Monitoring process of the same microseismic event
bhmh < in two mines
150 m 5
110
2 300 m 2 o 21220 N
P N N N 87 .10 13
1736 3816 4382 4952 m/s 2
1 736~4 952 m/s ( 5(a)) ( 5(b))o
23070
2 so 21220
2s
2~120 s 0
5 21220
\23070 o N
6(b) 0
23070
21220 o
21220 a b ag by
° 21220 a=a0—22Hcotab=b0—22H(:ota (D
’ Z H m; o
4 (%)
4.1 “ T ” 23070 21220 ZH =
3 228. 13 m a=80° (1)
“ T 7 a=a,—-80 b=0b, - 80 (2)
0 4.2
116 m o 21220
« T 7
774 m



146

2019

44

5

Fig. 5 Distribution of microseismic events induced by stress transfer
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Fig. 6 Mechanical model and boundary condition of the warping
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Fig. 7 Mechanical model and boundary conditions of right

cantilever with “asymmetric T—Shape”
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Fig. 9  Sketch map of coal bump controlling with chain-
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