R s TR

| gnts<dith Chinese Journal of Rock Mechanics and Engineering
e ISSN 1000-6915,CN 42-1397/03
]
aa

smmmienzave as
Pt

o i

(ERNEETREYR) MEERIR

H ek s AP B ABUASE UL O P ek 0 ) e 2 e R AR AP 9

= BEAAN, sk l, ARG, SRR, W, mRESE

DOI: 10.13722/j.cnki.jrme.2024.0441

WA 3 2024-06-06

Mgk HiH:  2024-09-13

51 R BT, kL, SEMRA, S, E ol BRESE. pik i A A AR

HRORRE e o A ) PR S MR R AT ST [J/OL]. 5 A 02 S TR A
https://doi.org/10.13722/j.cnki.jrme.2024.0441

@NKit s

www.cnki.net

PEER: (EgER TR, FtENF B R ER TSR ER. Hoefa. B0 e
B ERERBNACSHE, HIBSRTITF. EmAad AR, HERse e A e i i
TR CRIEM L LI HERUE R, AT AR . WIS . B e R R
FRAFE 45 W1 DUIL8) O e (0 ED R Sl Hh AR A B T S 1 o S e R X 468 1 R R N 2 L 2B & (il
SR FLAG) A T H B EE ) e FARI AR BA QIR RHEERGEE, FF 6
BRSO R, AAETE S AR AT g S HARZ AT s R ) 28 BB A & [ 5 R T
HAR R AR R, ERE MG —HEIE S 7 f9 87 AU BE 1R E T AL Mo B AR S
DR T E R 2% R i, SRR — kAT, MBSO SO H & . WU AR AR N 2%,
AL BT R R AT A B S B L

HERBA: 400 g 5 (P ESART OefBo) BraELGRARZY, £ (hHE
FARIAT (WD) R & LA S 40T T P9 25— B 4 i, DLE RS B A O 20, 7 B
W /TR SO s i HERCE R B e Ae . R R E AR (2RO ) 2 [ 58T H
PG FEL R TR 1) R 2% S S R H YD (ISSN 2096-4188, CN 11-6037/Z), Ft LAZS LI 3T (1 44 i J4 4 1
KRS IE AR



2024-09-13 14:29:42
https://link.cnki.net/urlid/42.1397.03.20240912.1705.006

Ha3E HXW EHAES TR R Vol43  NoX
2024 4E X H Chinese Journal of Rock Mechanics and Engineering XXX, 2024

I A ER AR (MR A P SR RO S a1
AR

g U2 R, EARE S, R K4 B, MARS
(1. FEG RS R TR A gE SR 44 [ E R seie %, L8 RN 221116; 2. EELRE %5 AR TR,
IR AR 2211165 3. EF MRS § TSR, TL25 M0 2211165 4. FEE MRS BERRSAIHIR S B R &
S E S E, LI BRI 221116)

ﬁ;:%@ﬁﬁﬁﬁ%mﬁ#%ﬂ&@@%ﬁ%ﬁ%2~ SRR b 1 45 2 i 7 45 T8 B R 37 RA B 20 o 7 3o

FEAE BB BT PG, @ AR A 1 5 BB S, T V25 F 0 ot s A B RIS, AR (] o i 1 2
E@Fﬁﬁ@ﬁﬁﬂ%ﬁ%%ﬁ&ﬂﬁﬁuw%%ﬁ HEFIRAG THASH . REE K i M4 b iR AH
ASEAE, T A B 8- AR SEAS UL T VAT 1 AN IR] i b A1 i PR () A R REEARE T o o B ARSI AR R B B 6
BRPERR T . BF U R W b o 10 v VO S M P b ke BB, T b b v M SO U S DA AR AL T A i S
WL ST UAAIBIEL 2250 2, 5, 10, 20 FORRREARMUERY, Lo i R o U SR R A — 5, phibRg
SR LA AR AL L 3 RS/ P R, AR P A S P R i B0 R S8 B L AT AR B EE 3 DK B s s i v
PEAK R R TF 2 A S BOR FE,  HLBEE JUMARRLEL R K, RIS A S RS Z MR, Bt i 3h S A i 4
RFHASBIN . 5, W T WBARAMSEI T ) B ERAT S I LR AR L QIR 5 R 45t T oot R A B AL
RERIAA AR 7Y g e I SO 2% A (1) — S . APF 0 I o o it R P BEAR A FULRE 8 LA 4R 3 e

KEEIR: R LA philiUE s WEARRMSERL, phab it s JUAARRLLE: B R

hE 4SS TD32 XHEFRIREE: A XERS: 1000 - 6915(2024)00 - 0000 - 16

Influence of coal bursting liability on physical similarity simulation of
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Abstract: Physical similarity simulation is one of the important methods for studying coal/rock burst problems,
and the rational selection of similar materials is a crucial prerequisite to ensure the effective simulation of mining
disturbance response of roadway or longwall working face. Therefore, through the comprehensive study of similarity

theory and numerical simulation methods, the fracturing characteristics as well as the effect of geometric similarity
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ratio of different bursting-prone prototype coals and similar coal materials in physical similarity simulation of
coal/rock burst were investigated. The similarity conditions for basic parameters, damping, energy and bursting
liability indexes were obtained, and the geometric similarity ratio correlation of coal/rock burst failure
characteristics of coal samples and coal roadway models with different coal bursting liabilities was studied using
the continuous-discontinuous simulation method. The results show that the coal samples with strong bursting liability
exhibit elasto-brittle dynamic failure, while those without bursting liability represent static rupture in forms of post-
peak strain-softening. For the coal sample similarity model with geometric similarity ratios of 2, 5, 10 and 20,
the simulated values of uniaxial compressive strength are basically consistent with the theoretical values. The
bursting energy index decreases first and then stabilizes with the increase of geometric similarity ratio, and the
fragmentation degree and debris kinetic energy of coal samples decrease with the increase of geometric similarity
ratio. The kinetic energy of the coal ribs decreases gradually with increasing geometric similarity ratio, and the
roadway eventually transforms from dynamic failure into static failure. Finally, the reasons for the correlation of
geometric similarity ratio in the dynamic failure behavior of the physical similarity simulation are discussed, and
some suggestions are given for the selection of materials for the physical similarity simulation of coal/rock burst and
the simulation conditions of burst phenomena. This study provides guidance for the physical similarity simulation
of coal/rock burst.

Key words: mining engineering; coal/rock burst; physical similarity simulation; bursting liability; geometric

similarity ratio; bursting manifestation
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Table 3  Criteria for identifying bursting liability indexes at

different geometric ratios*
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Table 4 Material parameters of coal samples with different

geometric similarity ratios

e HEp/ F®N PR g
(kg * m) c/MPa o, /MPa E/GPa
C=1(5%) 1700 9.80 1.700 4.0
C=2 1700 4.90 0.850 2.0
C=5 1700 1.96 0.340 0.8
¢ =10 1700 0.98 0.170 0.4
;=20 1700 0.49 0.085 0.2
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Fig.6 Evolution of stress and kinetic energy of samples with

strain at different geometric similarity ratios
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Table 5 Simulation parameters of coal with different bursting

liabilities
B EEp/ mmoy MUESEE mpben
T ! (kg = m) c/MPa o, /MPa E/GPa
1 0.700 0.100 1.50
! 5 0.140 0.020 0.30
1 0.580 0.050 1.30
: 5 0.115 0.010 0.26
1 2.250 0.375 2.80
} 5 0.450 0.075 0.56
1 1700 2.450 0.510 1.00
4 5 0.490 0.085 0.20
1 7.500 1.200 4.00
i 5 1.500 0.240 0.80
1 9.800 1.700 4.50
6 5 1.960 0.340 0.90
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Fig.9 Energy evolution of roadway excavation with strong bursting liability
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Table 6 Similar materials commonly used in similar simulations of coal/rock burst
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