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Abstract; In view of the complexity of coal and gas outburst mechanism and based on the particle flow discrete ele-
ment theory, 340 uniaxial compression and Brazilian test were conducted on coal by using PFC’® (particle flow
code). The relationship between the coal”s macroscopic mechanical parameters and microscopic parameters needed
by the particle flow numerical simulation was established. Based on the measured macroscopic parameters of uniaxial
compression and tensile physics experiments on coal sample in Sihe coal mine, the microscopic parameters required
by the simulation of coal and gas outburst. Based on the fluid-solid coupling theory of PFC*”, the coal and gas out-
burst numerical simulation was carried out with the help of PFC software and the accumulation process of coal was
reproduced. The results show that in the preparatory stage of outburst, the gas pressure in the depth of coal seam is
high and the gas pressure gradient near the outburst hole is big. During the launch and development stage, with the
break of balance a small outburst holes with big cavities are formed and the damage expands from the middle to the
roof and floor of coal wall. In the outbursting stage, the maximum principal stress vector of the exposed surface of

coal in front of the working face gradually deviates from the vertical direction, and the stress vector attachment form
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a deep circular arc convex to the coal wall.

Key words: particle flow;coal and gas outburst; PFC*” ;macro-microscopic parameters
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Fig. 1 Calculation cycle process of PFC®

x1 BHMEREREANESGRERST
Tab. 1 The numerical simulation specimens size of

uniaxial compression and tensile strength test

4 FR PR e 4 A5G B 7 B 43 06
Nt /mm HXD=100X50 DX T=50X50
e /NORL AL A2/ mm 0.4 0.4
FLER 2R 0.15 0.15
3/ (kg/m®) 1635 1635
2 BMEHFEREAREZSR PFCEAE
WUk R A2 L 1.66 1.66

Fig. 2 Model diagram of uniaxial compression and brazilian test
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Fig. 3 Simulating graph of uniaxial compression test and brazilian test
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young modulus and stiffness ratio fitting results of elastic modulus
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Fig. 8 Relationship between experiment and Fig. 9 Relationship between experiment and fitting

fitting results of poisson ratio results of uniaxial compressive strength
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Fig. 10 Relationship between experiment

and fitting results of tensile strength
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Tab. 2 The specimens size of uniaxial compression

and tensile strength test

28 FEWEE TR = /mm HA%/mm
AY-1 73.72 48. 80
BT R 4R 5
AY-2 77. 30 48. 48
BL-1 19. 30 48. 36
EIE A=Y 3
BL-2 17. 20 48.10

RI3 ENHBERAUNSHITELERR

Tab.3 The calculation result of macroscopic and microscopic parameters

RS H HMZ KL
N TR
FLPERLEE MPa TR BRIYURSE L/ MPa HURLHEE MPa 45 [RBELE/MPa M EE b B B/ MPa
AY-1,BL-1 2 650.1 0.214 17.02 1.225 2 786.8 3.609 19. 32
AY-2.BL-2 2 384.5 0.227 14.92 1.426 2 628.7 3.293 16. 94
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Fig. 11 The coal photo of tensile strength test and uniaxial compression test

2 BRERHIREHERM

2.1 HEER

BT 5 RO g2 R ALEER ] PECD A8 )3 R A7 JURL R A A0 Ry 18 F 31530 55 43 B K S0 J50R 3 AR AL Sy B
Wik, LR AT R R RS B L BRI R ~F R 8 em X 15 em X 8 em, K T I (AR FUL A 44 R 4 A 1 R
B5 M OB AR 3 A N Ruin = 0. 35 mm #] R, = 0. 50 mm SR T 351504 o B % RSURE By 1 Rl 45 o B2
AN T 10 Ak 396 36 1% ) R, EASERL R R 6 TR AR CREBE ALY R TSR A R E M AN ESGAR

15 1 732 20 MPa, FC 3 R ) 86 B (42 (3 MPa)
47 (0 MPa)) E FH T 1 9¢ A8 3 it 7 152 A 60 L B %
R 0.077 [HTHE T AR 2% 3 UKL (14 72 - 41 W 2 B0 ST
2 AL ADL AR AR A K R 0] 43 A BT 12 B AL
TURL L 8 000 AN, A% 4] 43 8 X 15X 8 A HioT, Bl
SUREAR 2 T B IBURE B0 2R % e i Rl 43 1 I A
2.2 EHER
2.2.1 e A AR R RO R 1 A

& 13 Ca) T, A7 31 Hiy 07 3 ARG 3 R g i 3 [ A
FH A A5 388 0 R B 8 O el 1 L) M AR LR S B
AT L 335 4 Y 3 T TR T U /DN o A5 L P
AT A 3k A 2% 5, U 30T 30 50 %) L 7 486 K L O T R AIG , U
B B 307 7 4 220 ) T v T 2 W BEL Lk B0 397 07 50 %) 8 % o 0k 5 O R 0 ki 3 a0 — 2 39 23 1 L % o B R i
AT+ B 2 AR B0RL K 30 3 3 2 A5 FOHT R AN A2 DA S8 M 38 3 AP 28 s 280k

F T 13 (o) 0, R4 N 350 e R 2 17 T — i B2 30 3 L i) L 30 0 4 3 3 3 i A S N ) R i B
LT ) HL 2 A TR TR — A o™ ) SR RE R 4 (B I, R S AR R A KO B 1
K o A5 5 DK 3 N ) O g P i R A AR 5 R SOk (21 b P i 3 ) 0 e A — B

12 REHEER

Fig. 12 Numerical model for outbursts
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Fig. 13 Outbursts simulation in PFC*?
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