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Abstract: The similar simulation experiment of coal and gas outburst can reveal the developing mechanism of
outburst hazard. The development of an outburst simulating apparatus in middle scale is shown in this paper. The
apparatus should adapt to experiments with specific mining environment and operations of presetting experimental
conditions is simple and flexible. The outbursts occurred in a certain geological circumstance, such as gas rich
area or regional tectonics, can be simulated with the experimental system. The apparatus is composed of a test
chamber, a distributed load system, an outburst-inducing device, a vacuum pumping and gas charging system,

and a data acquisition system. A geological model with the dimensions of 1 500 mmx600 mmx1 000 mm,

containing coal seam, roof and floor and tectonic structure, can be moulded flexibly. The distributed loading on

the top face of model simulates the abutment stress in working face. The sieve tube with the diameter of 5 mm is
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embedded in the coal sample for gas charging. Charging with the graded pressure makes sure that the coal sample
reaches the adsorption equilibrium rapidly. A rupture disc installed on the outburst port is used as the
outburst-inducing device, and it is destroyed immediately if the gas pressure is over the threshold value. A
transparent window on the test chamber shows the fracture process of coal and rock. Data acquisition system
collects the most of physical parameters, such as the pressure, temperature and stress. The high-speed
photographing captures the movement of outburst coal. An artificial outburst was conducted with absorption
equilibrium pressure of 0.30 MPa and inducing pressure of 0.53 MPa. The gas pressure and temperature in the
coal sample showed the fluctuating variations because of the adsorption-desorption process during experiment.
The duration of the outburst was 1.92 s and 369.9 kg of specimens was expelled from the outburst port. The
expelled materials appeared as the fan-shaped distributions and the propagation distance reached 41.4 m.

Key words: mining engineering; coal mine safety; coal and gas outburst; device development; similar simulation
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Fig.1 Experiment model layout of coal and gas outbursts
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Fig.2 System diagram of technical requirements for the

experimental apparatus in laboratory-scale

(1) BB B (R 9 R Tk o A R, 2
TARMCUE B R TAR I, JRACA R A
JRALIE S AR B, BRA R T 6 R

(2) BRI T ARIIA IR, 420 A i T 12
33 A N, AIDURARE A% 1 A 2 A 1 S
FEIE 117340

() BCEAZNIFFRNRE, KA FR®RERX
PREOES BORr R o USRI, i P s 0 PR
Hamiad, KAERN.

(4) AT AR N BRAR I 51 78, IR BRI 1
fiir, DASEILBROE 7R A

(5) ZoMBIERERG, B RERDLR
A R RAT BARSEIRE S AR KA
CERCATRERETX/BER I 2

3 SEWARGHH

BT BRI B, A RS FUHoR i
LI R G AN 3 Fron, RGeS
etk AR RS BIRRMEE ., AL
EARGNEERE R GG LI ARG
Wkl 4 Fios.

B RIER S r RS R ARSI AR S

WAL
1
ISR
—
HRIEA
]
MﬁL*

Rl
. EARE

Ik
w1

B3 S RS TUH R B S0 2R Ge 4 4

Fig.3 System diagram of outburst simulation apparatus
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Fig.4 The experimental apparatus of coal and gas outburst
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Fig.5 Flow chart of test process of coal and gas outburst
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Table 1 Physical properties of coal sample
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Table 2  Similar materials and mechanical parameters
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Fig.6 Moulding process of rock and coal sample
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Fig.7 Layouts of sensor units and pipelines in model(top view)
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Table 3 Experiment parameters in the preparatory stage
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Fig.8 Variation of gas pressure during experiment
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Fig.9 The temperature variation of coal sample during test
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Fig.10 The captured images in the process of outburst

w N
oS O

o

g

w40 y=—11.7Inx +49.719

B ol (R*=0.9322) X

" ¢ SR

Zoop — ALk

=

@ 10+

g‘é 0 1 1 1 1 J
0 10 20 30 40 50

BE 1B Rt 1B 1 /m

P TT T b 3 FE8  Jik  2

Fig.11 The velocity attenuation curve of ouburst specimens

Z, 62kg, i16.8%; 6~11 mFikZ, 489 kg,
5 13.09%, 11~16, 16~21 F121~26 m o [H /A
FiEAY, £ 34kg. 5 9%.

I ARSLLG, WAE 7% B E TR
ok, SWIEAL T I R I FR IR, SR HE)



* 1224 -

HA1E S TR

2018 4

R4 RUPBCEFARELR

Table 4 The weight of ouburst specimens

P BEE RS ATEE/m kg AL /%
1 0~6 32.6 8.85
2 6~11 48.9 13.09
3 11~16 312 8.46
4 16~21 36.2 9.64
5 21~26 31.8 8.64
6 26~31 40.4 10.90
7 31~36 842 22.18
8 36~42 62.0 16.80
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