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Experimental research on the influence of gas on coal burst tendency

ZHANG Guanghui'*> ,OUYANG Zhenhua'*, QI Qingxin®’ LI Hongyan'? ,DENG Zhigang'* ,JIANG Junjun'"

(1. Mine Safety Technology Branch,China Coal Research Institute , Bejjing 100013, China; 2. State Key Laboratory of Coal Mining and Clean Utilization
(China Coal Research Institute) ,Beijing 100013, China; 3. China Coal Research Institute ,Beijing 100013, China)

Abstract ; In order to study the influence of gas on coal burst tendency,the burst tendency index of coal samples was
measured under different gas pressures,the energy accumulation and dissipation of coal samples under multi-stage cy-
clic loading and strain loading were analyzed. The results show that under the combined action of pore pressure and
adsorbed gas,the burst tendency index of coal sample changes from strong to weak or weak to direct;the gas reduces
the strength of the coal sample,and the dissipation energy due to the damage and plastic deformation increase during
the multistage cycling process, the ability of coal samples to store elastic strain energy decreases,when the coal sample
is completely destroyed ,the surplus energy decreases,thus,the gas weakens the burst performance of coal. With the in-
crease of gas pressure, the energy drop coefficient becomes larger, it indicates that the failure form of coal samples
changes from brittle to brittle-plastic. Based on the influence of gas on burst tendency and the form of failure of coal ,
when measuring the burst tendency and evaluating the rock burst risk of gas containing coal seams , the influence of gas
on the burst performance of coal seams should be taken into a full consideration.
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Fig. 2 Complete stress-strain curves of coal samples

under uniaxial compression
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Fig. 3 Relationship between uniaxial compressive strength
and gas pressure
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Fig. 5 Relationship between elastic energy index and
gas pressure
URAEHA 0 ey — 72 T8 M 2 FEHLRE W, — 1 B0 2080t
2 (1816) o iy AE SE i M7 e I AR AR FE HICRE 1 20, 1
fiif =72 T i 26 ) A5 AT — 2 WRE JSE )P R 5 AR TRE W, — 11
IFAM RN AR AT T IH— A B AR RE T
XN

1y, Ly,
W, = Fdl - | FJdI 4
= R P (4)
AL F R F 3 ) S I A far AR A far s L, AL,
T3 R VL s AN ZR A A AR I 1
M o maiEH i N d
25| 2—0.5 MPalLlli £ /) /.
3—1.0 MPalLili [ 7 \
20| 4—1.5 MPafLili[k /)
5—2.0 MPalLItTIE
EIS
&
10
5 L
0 L
0 0.2 0.4 0.6 0.8 1.0
H/mm
(a) SHAZLIHER R S8 0 th 2k
B
0_30 i 0.5 MPaEJﬁ[E?J
—— 1.0 MPafLItTIE /)
= 0.25 —— 1.5 MPaﬁL]ﬁEﬁ_ﬂ
T —— 2.0 MPaRL YT A
m 0.20 /
g 0.15
% 0.10
0.05F
Y= 37 4+ § 6 7
IR E

(b) FRIEH T IABEREFE RS b h 28
FL6 5 LT ) T IR FERLRERFIE

Fig. 6 Dissipation energy characteristics of coal samples
under five kinds of gas pressure
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Fig. 7 Characteristic curves of impact energy index
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Fig. 8 AE characteristics of typical coal samples under four kinds of gas pressure
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Fig. 9 Time change trend and load drop curves of dynamic
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