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Abstract: The roof breaking movement of steeply inclined and ultra-thick coal seam mining is complex, and the evolution law of stress
and energy is special. Under the influence of deep ‘three highs and one disturbance’, the prevention and control of rock burst is not optim-
istic. Based on the experience of rock burst prevention and control in horizontal section mining of steeply inclined and ultra-thick coal
seam after the rock burst accident in a mine in 2016, the experience of rock burst prevention and control in steeply inclined and ultra-thick
coal seam in the past seven years is introduced in detail from the mechanism of rock burst in horizontal section mining of steeply inclined
and ultra-thick coal seam, the comprehensive prevention and control of gas outburst and rock burst and the management of rock burst. In
terms of the mechanism of rock burst, the inclined cantilever beam model of roof strata is established, the evolution process of fracture in-
stability of roof and floor overburden structure is revealed, and the ‘clamping theory’ of rock burst in steeply inclined and ultra-thick coal
seam is put forward. In terms of comprehensive prevention and control of gas outburst and rock burst, based on the theory of strength

weakening and rock burst reduction of rock burst disaster control and disaster relief technology, combined with the original outburst pre-
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vention measures system, this paper puts forward the measures that can prevent and benefit the outburst prevention, forms a mine gas/car-
bon dioxide outburst/rock burst ‘integrated control’ technology system, and establishes a rock burst prevention and control system suitable
for the horizontal section mining of steeply inclined thick coal seam in a mine. The intensity of gas outburst prevention and control is veri-
fied by the amount of drilling cuttings and the value of gas absorption and desorption. At the same time, the distribution of microseismic
events and the total frequency and energy of each energy level are compared in the working face with pressure relief measures. The effect-
iveness of the control effect of the pressure relief scheme is demonstrated. In terms of rock burst management, a “six-in-one” comprehens-
ive prevention and control framework has been formed, including prediction and evaluation, monitoring and early warning, treatment and
prevention, effect test, safety protection and education and training. Based on the “Coal Mine Safety Regulations” and “Detailed Rules for
Prevention and Control of Coal Mine Rock Burst” and other provisions, the Q/YJMD-FC 0104-2022 “Yaojie Coal and Electricity Group
Co., Ltd. Coal Mine Rock Burst Prevention and Control Part IV: Technical Specification for Prevention and Control of Rock Burst” was
formulated.

Key words: rock burst; steeply inclined and ultra-thick coal seam; impact “clamping theory”; security prevention and control; horizont-
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Table 1 In-situ stress measured by small aperture hydraul-

ic fracturing method in mine

Sl g FoRF
W3 5 H/m oy/MPa oy/MPa op/MPa -
1 440 1100 16.23 1022 N56.9°E
ERX 2 440  11.00 18.71 1096  N53.5°E
3450 1125 14.52 739  N65.7°E
4 450 1125 15.13 948  NI10.4°W
5 500  12.50 19.97 12.15  N66.9° W
FRIX
6 500 12.50 18.50 10.03  N48.4°W
7 500  12.50 13.44 6.88  N56.5°W
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rock burst accident scene photos
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Fig.2 “Clamping beam” mechanical model™*”

22 TR.RRE S SR RTRRALERE

AT ELSE AR REIRZ K23 BEER O R i T — bk
TRCRRER LR, TOURE TR et J2 IR S ia sh i 2%,
AN TR 3l 5 25 R AR AE S O [R], S BT AR
i AN RN IR (] 3), SR AM B
JE 9 20 m, BZIFRGE R, BT, KA )20, 2%
AT, JEE T2 N BERE I SO FR b, AR TR 7%
Jr A A A FESRCRE EARAI, SRt 25 A1 9 B 0 T



TN DRI i R PR R R S B A

2024 455 1 11

KRB E H 23 6], FEAS TR AR Ji 2 i 2R AR X
B BT SR, 1 AR T R ISR ) Wy DR e, S
TR, “Bee” a5 (1 3b) o JRIIPERY T, EHCE
JEREIRTES I8 ST B AR IR R 7 2 IR A — W]
PR, HICA R BB N E I, — e 2 Z
RGP — IR 2R s (] 3d) .

(a) #IUft

(d) ZZTib. i
B3 e kR AR

Fig.3 Overburden structure fracture instability evolution

process diagram

2.3 RFREEZ NN

AR 2.1 5 rp AT Ty R, KPR LR
ARITRAEN 0] B VR TR AR A5 15 0 ) 32455 A
FRIRREAE , (E A — 402 T, BT AR R AR LT 32
TR RS B N BB R R AT BT . 5 TAE
TET [ 5R 23 2= AN W, TOT, SRS AR F) 7K P S
JIbEZ S, A A DR ME— B o2 R DX, Je R
A Hp T BR SR S R A A 1) R, B AT I T A
AT 75— TR IS IR, 12 R R 732
SE DA, B R XSS R R (] 4)

BURHRRE IS AR 2 THUTE AR A A X PR S O R
VRPN R 3l S s 7 52 e AN TR], ELISE g e
ANTETR 7K, e 3 A B 2 0 A7 A A e A-p A 7k
SR, AR SR 2 T ARG, Hi IR Fp A
Z LRI 4 403X, AnlE 4b R

RSN 3 X (1) 2 5 T TROBE R 2 1 — 7 i Fil A
MREAAS, L B 1) L VR AT, S AR e/ ]
, HEAWE SO B, R SUE AT, KEEEN T
Wi, BREAAAZ T 0 RN TTTRE XS R, s bR 25 1) T
TR T R A4 5

SR s A DX (L) - AR S0 38 DX 1] 1 28 52K
77 WAL BT AR, Al 3 £ 288 [X 7R 28 g T 484 m o
R T — M LE, (AL T R S LA TE A=)

OO 5 i

KIH

(b) 52 3R 3 R FF AR ZS 7 X
K—Ri P RRG i— BRI TSR
KN/m’; H—BEARHIR, m
4 RERAEA FRE A KD
Fig4 Mechanical state partition of clamping coal pillar™”!

PRI RE AR, BAT — e B TR N AR RERE 1, I
HZ KAam MR, ARG T, B2 &
Azl IR

SRPEASTE X () SORE WA S AT, 30K
F 3388 R IR 28 U PRSI, I
SR SRR AL TR MRS, BABORAREARE ST, &
SORETERITE, BURK R HIERE, 16 2h#m & i
PN HRBRE 7, A7 (4 R S BE Ik 1) R T
Z [R5 [A], B R A SRR OF ) it

JEE R I IXCIV ) 2 TRE A SZ [0 SRAE HIRE i BEAA,
AbT BRGNS REARIRES o
2.4 EFREH M EIE

it b s S ) R 2B R A P AT v e A
FR S AR S ALV T RYZR . A 20 Hole
R A RE I, 456 il B 0, MU TR RR
SR AR S AR i A Sh B RE R R R Z R T
REE AT 1 R 1 BE T AR R, W2 T A il
Fo 454 il R S B B, B A b i e 5 A1
LW E= €= 3 e PN 703 Sy LS U bl (R =
AT A & ik M R RN,

Ji o 10 AR B SRR ST AR TE TR ]
W E N 2BRHRARIR ST G fe K iz
FIERT B 24 TR e I RS, eI, AR 51

87



2024 4F55 134

# £ M FH K 5550 %

F, AR AT e — 238, A TAR R T2
i FELEAT R B AR RO R S P IX, B 2.3
T AL SR AL XS AR TR IX . RUBURHRR R A=
T AR - 2575 AR S, Inz )2 T AR
(B R SR TR MR A B 25 FEBUR 251X, X T, iR
B — & SCHEAEHL, PR HA 2 BRI RS s T 42,
MRTE AL LA LS RS, WnmESMgE . 2T
VR [ 2R 53 JZ R HT IR IR, TOU Jpe A Bk i i AL
[t 52 W 2 T, 2k B AR R A AR R AR
BT A sh 8 s m SMRECRE fE o DO, i i AT
RES T IR, LEsm ST PSR, 2k
S5 J3E B A BIRAR A8 i S 2 sl i 2 o 2
HrH K FE A

AR L2 B4 0 S BUR R R 2 K 23
BOT R UM A AT o i sty JRALEE (] 5), Hon

il

il
|

B 5 SkEEARR b F L

Fig.5 Clamping coal pillar type impact mechanism
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