%41 5% 88 T RKFF R Vol.41 No.8
2018 4 8 A Journal of Chongqing University Aug.2018

doi:10.11835/3.issn.1000-582X.2018.08.010

208 g w2 M ALY 5 BLTRER A AR 5 S

%X@\h .1b i]&ﬂ_h .1b.2.3 H}S ilq .1b - ,ra ;‘,_]_-la.lb , 5. }Ela,]b &JE}K A% la.1b.3
Q. THEIRR a THA LM AE AN EETEERT- X LEEARTEERETRFT AN b 24HFS
IARFR,MH BAF 45400052, E AR E Ry REDAFEEHBRELERE, E K 4000305
MR BRAAEFTH AR T, Td B4 451000

BEAMARATRAFNHTHL R ATEFIEEZDEBRT R R AR L AR EF W
R, ER A EM TR IERABEARNTHHBEFHTORS AT REMEREE, %3
BREREOEURHE REEE MRAAFTZRAA., ZERESRBTABENBERT IS
BT ERERATHRINE, ETHITLMBAREH THSHHRLTH LB, RAFRZLHMARES R
BeyHem, AREREAN . EHRAGHERMTEAT AR BRIBRA L BRIRLEZ H AL
R ABEEY AR ES AT EH L AERE, ﬁﬂibﬁ*ij!’“ﬁéﬁj—\iiﬁ FWH B w G E K,

XER:FHBTEEAMTE ;B R L TR XE& T HBRE

HESES: B'Cﬁﬂm,.;\ﬁg:A X EHS:1000-582X(2018)08-086-14

C%M(ﬁk

Experimental system for coal and gas outbursts and its application
under static and dynamic loads

LI Wenrui''*, WANG Dengke'*'*'** , FU Qichao'*'*, QIN Hengjie'*'" ,
YU Chong'*'", YAO Banghua '*'""*
(la.State Key Laboratory of Cultivation Base for Gas Geology and Gas Control; 1b.School of Safety Science and
Engineering; Henan Polytechnic University, Jiaozuo 454000, Henan, P.R.China;2. State Key Laboratory of
Coal Mine Disaster Dynamics and Control, Chongqing University, Chongqing 400030, P.R.China;3.Coal

Production Safety Collaborative Innovation Center in Henan Province, Jiaozuo 454000, Henan, P.R.China)

Abstract: In order to study the process and mechanism of coal and gas outbursts caused by dynamic loads in

complex stress environment of deep mining condition, coal and gas outbursts simulation equipment under
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static and dynamic loads is developed based on the similar outbursts simulation devices proposed
before. The test device is composed of a coal sample room, an outlet unit, a loading system and a
measuring system used to investigate the properties of gas adsorption and desorption, seepage
characteristics under the condition of static and dynamic loads. This experimental facility can be used to
simulate the phenomenon of coal and gas outburst under the coupling action of static and dynamic
loads. The results show that there is more liability of coal and gas outburst induced by non-gas desorption
and non-coal pillar than that by gas desorption and coal pillar under a same impact load. And the outburst
strength of non-coal pillar is bigger than that of coal pillar. According to the characteristics of the facility, a
new formula of evaluating the outburst strength is proposed finally, which may provide a new way to
estimate the energy range of coal and gas outburst in the future.

Keywords: static and dynamic loads; coal and gas outburst; influence factor; experimental facility;

outburst strength
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Fig.1 Structural diagram of experimental equipment for coal and gas outbursts under static and dynamic loads
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Fig.2 Experimental equipment of coal and gas outbursts

under static and dynamic loads
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Fig.3 Structure diagram of coal sample room Fig.4 Location of coal pillar
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Table 1 Main technical parameters of the test system
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Table 2 Characteristic parameters of coal sample
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Table 3 Experimental conditions
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Fig.11 Measuring results of static load in the three tests
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Fig.12 Measuring results of impact load in the three tests
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Fig.13 The monitoring results of 1% experimental horizontal load and horizontal piston displacement
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Fig.14 The monitoring results of 2 # experimental horizontal load and horizontal piston displacement
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Fig.15 The monitoring results of 3 # experimental horizontal load and horizontal piston displacement
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Fig.16 The measuring results of vertical displacement in the three tests

M= S0 Bl A5 i A i 4T U H L 3l 2 58 R 0 RS AR B T A [R) 7 5 A 78 1k, E WD G I 2 L i AT B
TR . AER AR T AR B ] N 1% 2 5 525 v K 57 B K T T 9 R B e 8l 3 # S ) 4k T
— G AR RPIRES BT RE T AR OT AN I 1 5 2 5 SRR O e & PR AE — D ARUE RS (B 15)

[l W25 ROk B . 5 1% SR /KF B & 146.16 mm 1 2 £ SCE K FEA B & 99.10 mm HIH,3 #
LR KR I A 14.33 mm, RBAR, 3% SLEIFRRAEV BRI UGG 4. FRAERE 13 5K 14
QAT LA 2 AP % B I AR J2 47 22 M i 38 I 2 — A~ B B A9 1 G AR 3 AT BE 2 - i I i A8 i AR o
ISP T3 18] 15 ZE AT 2 v MR PN R 8 0 A 0% L Jm B B a i B o R L AR IR 2 SR T BN JEAT — Bt ] A
W BB AR A, fr—BU S RE RS @B 5, 1 # 5 285 SLE KRG R R GE T 0, 16 JE AL
Pt ik 1 B R 1 3 4 286 /K G g 9 R AR o T2 4 45 7 — AR B9 T (6L 3 Ud P 3l i 2 1 R B
FUITRE S J — > S Al D ) 5 7 R AT IR AR

(a) #5355 (b) 24555 (c) 3#535
B 17 RUEBHBEEHIFERER
Fig. 17 Coal damage after outburst
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Table 4 Results of the experiments

SRS MRERR ke thili AT/ MPa BEAME/mm KFEA/ MPa KB BR/ mm MR/ kg R IEL

1# 2.20 14.22 10.37 2.60 146.16 0.53 i
24 2.55 19.28 9.53 2.15 99.10 0.41 25
3% 2.55 19.94 8.58 2.20 14.33 0.14 AW
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Fig.18 The gas pressure monitoring results in the coal sample room
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Fig.19 Process of simulation test
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