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(RPN e R IT R A5 whili U B A AFFEBE , Jbat 100013)

W B R EEAEANBBREDHRE | LFAMBRE S N ELE BN FP 6= RS AR, 3
TrHEREHFENSGHRAAEEEL, Ak, RET A ERIER AR, 35 B B RN E
LTRIETRAR EERERIETRAME , RETEARKELS AR KEOBA R EAX,
FRREARKREHAET RRALE RRZEAGARSILEER L NAKEERS AWM EE TS
AR, TR A RAAKG IR, B AR E R T T K AT AR F S K A B LR
FARRUEARARSFIFRT EARKEWIAZS, FRT ARG TR, BERMASHERT
B EYE RIS R EFATREM TSR NRE, T HEEREAN . 26 LM EHTREFY BARK
KBEHARFOA  GINEHGFATFRI RSP, EA T A RERK, BTRRME B35 @ P R E,
KFFGEAREEIOGIAEEN 7, B FIZERER R ERWAEEAHENRER, L ARLKE
oA R TAEm AT A, @i R4 RIS K ILE R KT Q5 RBBOR T 5 R ANE 1 F
WHET B ARG BRFEBRGNEME, REHETT RGO E RN T &, FRARRA
BB &R TN S £ G S AR AR AL IA I X A K 6 R T A
KB EARKE, LARKE; FEBR, B AME FEHE

FE RS . TD324 M ERAR SRS A XEHE:0253-9993(2022)01-0172-08

Stress flow theory for coal bump and its numerical implementation

QI Qingxin, WANG Shouguang, LI Haitao,MU Pengyu,DU Weisheng, YANG Guanyu

(Deep Mining and Rockburst Research Institute ,China Coal Research Institute ,Beijing 100013, China)

Abstract ; Coal bump is a stress-sensitive dynamic disaster. It is of great significance for scientific evaluation and pre-
vention of coal bump to quantitatively describe the spatial characteristics of stress flow in coal and rock medium.There-
fore, the idea of coal bump stress flow theory was improved in this paper, and the idea that stress flow represents the
stress rate in time and stress gradient in space was pointed out. The concepts of stress flow tensor and stress flow vector
were proposed. It was pointed out that the stress flow tensor describes the flow trend of stress in different locations
at different times, and the stress flow vector is always in the same direction as the stress gradient increment. Theoreti-
cal derivation shows that the stress intensity factor increases with the stress flow, which could lead to the material fail-
ure. The stress flow calculation program was developed using nonlinear finite element method to realize the visualiza-
tion of stress flow. The dynamic stress states under uniaxial compression test and single coal seam under pillar min-

ing conditions were simulated by the finite element program. The results show that the stress flow vectors are distribu-

WFs HEA:2021-12-05  fEEIAHA:2022-01-06  HEHE /M DOI:10.13225/j.cnki. jees. YG21.2003

EEWA : ER A AFRER S IITUH (51874176, 51904303)

BB/ FFH (1964—) B 5 MEFEN 561, T4, E-mail ; qiqingxin@ x263.net

BIREE : E56(1993—) , 5 TLIRET N BIFEIF ST 01, 15, Tel:010-84264672, E-mail : wsgtsinghua@ foxmail.com

SI AR SFEHT, TP, 2R 4. it i e MO BUE SE [ T]. e ,2022,47(1) < 172-179.
QI Qingxin, WANG Shouguang, LI Haitao, et al. Stress flow theory for coal bump and its numerical implementa- %l
tion[ J]. Journal of China Coal Society,2022,47(1) ;172-179.
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ted horizontally and diffused outwardly during the process of rock uniaxial compression. In the pillar retention mining
process, the stress flow vectors in vertical direction are larger than those in horizontal direction,and the stress flows in
vertical direction mainly point from the roof and floor strata to the middle coal seam, while the stress flows in horizon-
tal direction mainly point to the front of the mining face. When the excavation distance increases, the stress
gradient near the mined-out areas increases significantly, and the distribution of the stress flow vectors moves forward
with the mining face.Through the uniaxial compression test, it is found that the stress flow vector directions are con-
sistent with the failure and deformation directions of the rock sample, which preliminarily demonstrates the internal correla-
tion between the stress flow and rock failure. Finally, the monitoring and analysis method of stress flow in engineering site

was discussed. The research work is expected to provide an intuitive cognitive form and a practical theoretical tool for the

quantitative evaluation of coal bump risk and formulation of differentiated prevention and control measures.

Key words : stress flowtensor;stress flow vector;rock failure ;stress gradient;coal bump
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Fig 3 Calculation of stress flow vectors during rock uniaxial compression
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Fig 6 Numerical model diagram of pillar retention mining
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