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Occurrence mechanism and main control factors of
coal burst near graben mining
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Abstract To investigate occurrence mechanism and main control factors of coal burst in mining near
graben, similarities and diversities of stress, displacement, and energy field between mining near graben
and that under normal mining conditions were investigated through numerical simulation and theoretical
derivation; mechanism of energy release under synergistic action of “roof-coal-floor” was analyzed,
mechanism of coal burst occurrence during mining near graben was revealed, and weight difference of
controlling factors were examined and compared. Results have shown that special roof structure inhibits
working face lateral abutment pressure from transferring to deep rock mass during mining near graben,
which leads to stress concentration near fault areas; meanwhile, special mining structure causes system
stiffness to decrease, giving rise to easier gathering of elastic energy in coal pillars, whose concentration
level and burst risk is higher than that under normal conditions. Treatment of coal burst during mining

near graben should be carried out from two aspects; rational arrangement of the working face and the
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strengthening of the pressure relief monitoring. Specifically, the mining height shall be controlled below

6 m, and the width of protection coal pillars more than 50 m. During the mining period, monitoring shall

be strengthened, and measures such as deep hole blasting shall be taken if necessary.
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Fig. 1 The diagram of a graben mining model
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Fig. 2 The numerical model of graben

1.2.1 HAABRES

BRI 500 m, %% 400 m, & 130 m, B8R
% 600 m, FFAZHS TAE I U JE 4 7 50 m LATH BRI A
RN JRE 2 i 5 1] b 4R 4 25 Bl — R 4
HRITZ 5 m 25 274, >R H Interface iy 4

i)z, Interface W[ Y R EEHUE S BT,
4
K+ —

k, =k, =~ 10max +3G (1)
Az .

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

Ho K #6530 0y e 1A ) A BRURSE S 01 B DA
i, Az, A Interface Jil Bl SR TTIA B e /N TERE . AEAR
PTGt i 22 A A8 AU B R BT R A A A
L, [ SRR B 4 A0 Th 2 [6] (7 A% A AR R R
N AE AR AR o Ak R 80k B A i I
SR EREPE T8 BB A RO RN . TR R A7 52
B S, DR BSOS b i 2 2 00 A SOk
[11],4n% 2 PR,

#2 BRIIESH

Table 2 Model mechanical parameters

g KRR, BDIRTRE R, WIS, EIE/

GPa GPa MPa (°) (kg-m™3)
ey 1.31 0.42 0.30 33 2 500
FEARTHR 2.30 1.52 1.70 38 2 700
IRl 1.31 0.42 0.30 33 2 500
2 0.15 0.08 0.11 25 1 400
JIRAR 1.97 1.14 0. 40 35 2 600
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Fig. 4 Distribution of abutment pressure in mining near graben
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Fig. 10 Failure types under different principal stress

transformation forms
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Table 3 Orthogonal tests factor level table

K%
K A B C D
W2E/m  fEf/ Fm/m AR/ m
1 4 45 3 10
2 8 60 6 40
3 12 75 9 70

F4 IR R HR

Table 4 Design tables of orthogonal test scheme

iR A B C D 1,/

FHE W/ m WG/ R/ m AR /m 0 (107 mes)
1 4 45 3 10 1.77 3.00
2 4 60 6 40 2.16 9. 40
3 4 75 9 70 2.05 7.70
4 8 45 6 70 2.44 14. 60
5 8 60 9 10 1.71 27.70
6 8 75 3 40 1.85 4. 10
7 12 45 9 40 2.27 138.00
8 12 60 3 70 1.96 5.20
9 12 75 6 10 2.18 11.90
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