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Numerical Simulation and Prevention Measures of
Rockburst Hazard Against Bearing Coal Pillar

CHEN Xue-hua' ,CHAI Hao' ,LIU Yang® ,ZHOU Da'
(1. College of Mining, Liaoning Technical University , Fuxin 123000, China;
2. China Coal Energy Research Institute Co. ,Ltd. ,Xi'an 710054 ,China)

Abstract: To solve the problem of impact danger to the coal pillars in the bearing section of the coal mine
caused by rock burst, the stability analysis of the coal pillars was carried out using a theoretical analysis method dur-
ing the excavation and backfilling periods of the B4328 working face of the Xinglongzhuang coal mine. The reasonable
width of the coal pillars was calculated. A numerical calculation model was established using Phase2 to determine the
stress distribution of the coal pillars in different mining states. Based on the degree of stress concentration on both
sides of the roadway and the floor, a large-diameter borehole pre-pressure relief plan was implemented , and reinforce-
ment measures for the transportation roadway before backfilling were also developed. The research results show that
the plastic zone width of the coal pillar on the excavation side after transportation is 4. 71 m and 14.45 m on the
goaf. It is believed that the coal pillars are only affected by the impact of single-sided mining and the redistribution of
drilling stresses,and the 25 m coal pillars are in a relatively stable state. At the same time ,the simulation calculation

shows that the transportation excavation area is located in the position where the supporting pressure peak drops in

%5 H #A ( Date of reception) :2022 —09 - 08 4% % B &3 ( Published online) :2023 -09 - 10

YEB BT (1972 ) 55 Wb 202, FENHT IR 55318 1 K E i 77 ISR, (E-mail ) 10478889@ qq. com,

E&UR : EXK A AR EA (52174116)

About the author: CHEN Xue-hua(1972 - ) ,male,Ph. D, professor, mainly engaged in research on mine pressure and mine power disaster prevention
and control, ( E-mail ) 10478889@ qq. com.

Funding projects: National Natural Science Foundation of China(52174116)



405 H3

Wreete 5e 28,5

TR RAERIX BB vhali S B B DL Bl it i i 213

the goaf but the value is still relatively high,and the impact danger of the outer side of the coal pillar is greater than

the inner side. Therefore, it is necessary to strengthen the support and take pre-pressure relief measures for the elastic

area of the coal pillar. Because the coal pillar is less disturbed during the excavation period,and the two sides are ba-

sically in a plastic state after pressure relief ,the elastic zone starts to produce plastic deformation,the elastic energy

is released slowly,and the impact risk is reduced.
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Fig. 1 Roadway arrangement of the No. B4328 coal face
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Fig. 2 Elastic and plastic zones and stress distribution of

stable coal pillar when one side is the goaf
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Fig. 3 Numerical calculation model of coal pillar stress
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Fig. 4 Abutment stress distribution after the

mining in No. 4328 coal face
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Fig. 6 Abutment stress distribution curve of No. B4328

headentry coal pillar in different periods
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Fig. 7 The chart of pressure relief arrangement of large

diameter drilling holes on the roadway floor
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