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Study on mechanism of rock burst in fold structure

area of coal mine and its prevention practice
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Abstract: Aiming at the problems of abnormal stress of coal and rock and frequent occurrence of strong mine tremors during mining in the
fold structure area of No.402103 working face of Hujiahe mine, the stress evolution characteristics of roof, coal seam and floor during min-
ing in the fold structure area were analyzed based on numerical simulation and field measurement, and the occurrence mechanism of rock
burst in fold structure area was discussed. The simulation results show that when the working face is mined to different areas of the fold
structure, the distribution of vertical and horizontal stress fields in the fold structure area has obvious zoning characteristics. When the
working face is mined in the fold structure area, the horizontal stress plays a dominant role. When the working face is mined to the anti-
cline axis area, the stability of the roof surrounding rock decreases. When the working face is mined to the syncline axis area, the stability
of the floor surrounding rock decreases. The stability of the coal seam decreases when mining to the fold wing area.Based on the occurrence
mechanism of rock burst in fold structure area, the prevention and control scheme of directional blasting energy release and load reduction
for roof and coal seam of roadway surrounding rock system in No.402103 working face was formulated. After pressure relief, the daily aver-
age total microseismic energy decreased by 47.6% , and the daily average microseismic frequency increased by 16.7% , which effectively
reduced the risk of rock burst in working face.The research results have a certain reference significance for the prevention and control of
mining dynamic disasters in coal mine fold structure area.
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Fig.1 Morphology of coal mine fold structure

402103 “T-AF [ ik 7K 45 | 3 i 45 45 45 1 4 2 1)
i), 32 ¥ 3 N ) R A 3l A 5 e, 1A 1 3 ) 2R
B, 22 Ui A T HH B K T AR TOUAR B ) T, T
AT BRI, R B RS S A

2016 4F 10 A 27 H,402103 T /E 1 [8] 5 7]
TAEMERTIX & A AR 2.76x10° ) 50 FE = 1F,
VR B GE 7] AT TAEE 20 7 m, i1 B2
B2 25 m BEI KR 2 45 m, (7T A4 5 RHFRIX
B, E 2 Fis

SRAT Rl A A s A HRT 20~ 35 m
ToiAR PO, FULE N 600~1 000 mm , i 7k £
M BB RS ISR 2 200 mm , 2445 58
24 40 mm , B IE B ARWT AR A

402103 TAEH RIS R F A&, bty
fa bt , L, BT R 44 3 X it b % AR B3
XS TARET % 2T RN E

2 RBEMERN G HRE

2.1 HERIEST
SHBIF ST A T RS A 3 DX [ R 01 1] A 1 e Ak
FRIF , DASA I 402103 TAET b T# %5, &
83



% £ A

www.chinacaj.net

F # K 55 49 %

2021 4F55 6 HH
K
[ i
| Il
i 276X10°7 W
s N
;\:\ & 402103 T-AF i
2
- A XA
- =~ A4IRL
¥ EEE BUX I, O RAX
(a) RV E

(c) MK E A
K2 %y REEREMERIAGEIFRL

Fig.2 Location of source of strong mine

earthquake and its on—site appearance
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Fig.3 Numerical calculation model of fold structure
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Table 1 Mechanical parameters of model

coal and rock strata

MBS, WE/ O NREEE WBED DURR DTUI

itk MPa (kg-m™) ff/(°) H/GPa JE/MPa #/GPa
HEME 5.00 2 700 37 370 3.30 3.40

pLs 2.50 1 300 25 1.50  1.00 0.80
WmibE 450 2 650 35 3.50  3.00 3.20
®H 250 2 200 26 2.00 1.50 1.60
b 5.40 2750 38 4.00  3.50 3.60

2.2 FFREFEITRRAL /15 % M8

R 3 MR8 SRR 3 DX AR TR 4 1ol ARl
), Z IR S T THUR AR A 20 3 A
AL MU SR B R UOTZ 5 TAR AT 10 m 4
T SR ARAL 4 SR s T (L, 225 Tl AN [ TR B B Tt
JERAR S R T AR AR, e 4 B

HiPE 4a &1 4b Al A1, Bl T4 TR 208 450
T, 8 ABRA 3 DX N ) 1 T R s X TR AR 2
H RIS RSO 183 AR 480 s X5 2K SF B 7 i O R 28 IX T
JEAR 2 HE I 5 80 X B ASAE TR e
BOE pLH R IX

HIP 4o TR, A 1T 105 40030 7 A AR I, T
)rfiﬂﬂ@fjj;EIE'M’EHi,JLI:HTTi‘I)rﬁEEJkESE%ﬁE
I 5 AT &0 30 ) AN JERAR K S I g o 32 S A
F BERS JERAR T 5 e A RAS AR, T A 1 [ R 25 48
AL ER IS, TR K B 132 20 FEARR , JIRARK -1 ) 1%
A 1T, I A R AR DT Rt vy iy S
DX TR 1) SRR AR e 7%, . 32 2252 7K 1 15

AT T SR 228 A i A ] DX 8 4 i
DX TR FUR AR L 7K 157 3 3 93 A1 B AT W] e 1)
XFFE



LY A TR A T DX ol i R HLERAIE S B B S B

www.chinacaj.net

2021 4F%6 6 )

7KF- . }1/MPa
28
24
20
16
12
8
4
0
(a) T B R )40
KL /1/MPa
60
50
40
30
20
10
0 A&}
T
(b) AKTRLI153 A
701
60 - = TR |
sl Tk AT
s o RARTEE | i pb
S s} - IRHUKE |
3| R !
2 30+
20+
10 -

0 5I0 1(“)0 15IO Z(I)O 2.%0 I3(')0 3I50 4(I)0
TFR3ER/m
(c) THUREHR I 71384k fh 25
B4 YA X IF R I8 DURAR & & B A I8 LA AE
Fig.4 Stress evolution characteristics of roof and floor strata

during mining in fold structure area

2.3 FREFEEERN DS TNE

R 73 MR SRR DX T AR T BB 1) A
18], SZITRAL S T BEZ L) 53 Ai B H AL
PRI RO 2 5 TAFE R RT 10 m AL A9
SR FU (L, 22 1l 18 A 3 DX TSR U R ARE 2 o iz
oA HEIEL, InlE 5 fs

AP 5 m L, S A TR R TR I,
JEIE LI 1B L BLSE IR R BT AR 3, B ) f
AMERLTF IR 100 m (CFFRVRHER ) A&, 1 77 B RAEAE
TR 330 m Ak SRR KRL A B A S BRI —
Tho RS B e/ MEAE T [BR 50 m Ak, B
TIERAALLT R 280 m (bl ) b o 3 HAR TR
e B KV W R T LA R AR T SR

(6] (PR 2 10 R4 ) | BEJZ K P L 7 8 i R T 2

T3, Z WY BE T A T TSR AR 1) Rl AT , K110 g X

BERSUE PR W BE B W K, wli G B 1k 1 28 i
3 EL N J)/MPa

(b) 7KFRL )3

20+
10+

700 = KR 7
| = LR
60 35 it T Rk
o S0F !
S0} |
SE p—

0 50 100 150 200 250 300 350 400
FER R /m
(OB IAVIE A
5 FHgAE X IR BN R LR

Fig.5 Coal seam stress evolution characteristics during

mining in the fold structure area
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Fig.6 Schematic of blasting pressure relief

scheme for surrounding rock of roadway
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Table 2 Parameters of blasting pressure relief

plan for surrounding rock of roadway
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Fig.7 Comparison of microseismic data before and

after danger relief in working face
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