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Evaluation on the rock burst risks of roadway using critical stress
index method

WANG Aiwen'? , WANG Gang' ,DAI Lianpeng’ , CHEN Jiangiang® ,SHI Tianwei',
LU Xiangfeng’ ,CAI Ronghuan’
(1. School of Mechanics and Engineering ,Liaoning Technical University , Fuxin 123000, China; 2. Research Institute of Rock Burst,Liaoning Technical Uni-
versity , Fuxin 123000, China ; 3. Key Laboratory of Ministry of Education on Safe Mining of Deep Metal Mines , Northeastern University ,Shenyang 110819,

China; 4. Shenhua Xinjiang Energy Co. ,Ltd. ,Urumchi 830027 ,China; 5. School of Civil and Resource Engineering , University of Science and Technology
Beijing , Bejjing 100083 , China )

Abstract ; Rock burst hazard evaluation refers to the confirmation of the rock burst hazard grades and dangerous areas,

which is the foundation of rock burst prevention. The “stress-surrounding rock-support” model for roadway rock burst
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was established. Based on the rock burst theory of disturbance response instability , the internal relationships among the
critical stress,the depth of critical resistance zone,the uniaxial compressive strength of coal mass,the support strength
of roadway ,the geometric parameters of roadway and the impact energy index were found. The impact energy index di-
rectly affects the size of the critical stress and critical resistance zone of the roadway surrounding rock system. The in-
crease of the depth of the resistance zone leads to the increase of the critical load of the rock burst. The actual depth of
the resistance zone and the stress environment are the important factors affecting the rock burst. The calculation method
of the critical stress index considering the in-situ stress environment ,the outburst proneness of the coal mass,the struc-
tural property of the roadway and the actual surrounding rock state was given. The critical stress index at the area

where the rock burst occurred with similar conditions was taken as the rock burst occurrence index K, of the area to

for
be evaluated ,and the critical stress index is divided into four nu-merical intervals with 0.25 K, as the interval in[ 0,
K, ] ,corresponding to the four risk grades of no hazard,weak hazard, medium hazard and strong hazard , respectively.
The rock burst hazard of the area to be evaluated is determined according to the distribution of the critical stress index
in the four intervals. Taking the 303 working face of a mine as an example,this paper introduces the process of rock
burst hazard evaluation which includes 10 steps. The evaluation result shows that there are 5 areas with medium hazard
and 7 areas with strong hazard in this working face. Compared with the comprehensive index method ,the evaluation re-

sults of critical stress index method tend to be more quantitative, and the monitoring data of the drilling bits method

show that the evaluation results are consistent with the results of field monitoring.

Key words :roadway ;rock burst;support ;critical stress index ;rock burst hazard evaluation
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Table 1 Classification of rock burst hazard grades based on

critical stress index method
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Fig. 4  Sectional drawing of track tunnel of 303 working face
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Table 5 Occurrence of the track tunnel of 303 working face

Bt HEB/m HEIR/m A [ f1/MPa
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Table 6 Parameters of the geological faults in the track tunnel of 303 working face
Wi 2 %k s/ (°) %24 H/m R IVBAE LY@ P AU 52 W) 5 L/ m
Fis 65 3 BK 1.2 100
Fiy 60 ~65 3.2~3.5 BK 1.2 100
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Fig. 5 Rockburst hazard zones around the 303 working face based on critical stress index method
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