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Study on in-situ stress testing based on Kaiser effect of rock acoustic emission

LIU Libin"* ,DUAN Dong' ,ZHENG Chaoyang'

(1. Mining Engineering Institute , Taiyuan University of Technology,Tatyuan 030024, China;
2.Malan Coal Mine ,Xishan Coal Electricity Group Company,Taiyuan 030205, China)
Abstract : In—situ stress is the fundamental force that causes deformation and failure of underground engineering rock mass. In—situ stress
testing technology plays an important role in safe and efficient mining of coal mines. Based on the engineering background of No.3 and
No.15 coal seams in Zhengzhuang Coal Mine, this paper conducts a theoretical analysis of the magnitude and direction of in—situ stress
based on elastic mechanics and rock acoustic emission Kaiser effect. It uses laboratory tests to study the distribution of ground stress, and
compare and verify with field test results. The research results show that the vertical stress, the maximum horizontal principal stress and
the minimum horizontal principal stress of the No.3 and No.15 coal seams all increase with the increase of the buried depth. The in—situ
stress distribution rules of the two coal seams are very similar and belong to the medium stress area; The maximum horizontal principal
stress of the coal seam> the vertical stress> the minimum horizontal principal stress, that is, the tectonic stress is greater than the self—
weight stress, which is a typical stress field with tectonic stress; the direction of the maximum horizontal principal stress is relatively stable
and is basically concentrated around N27°W.The ratio of the average horizontal principal stress (the average of the maximum horizontal
principal stress and the minimum horizontal principal stress) to the vertical stress of the No.3 and No.15 coal seams roof and floor are
0.968, 0.948, 0.938,0.934. The ratio of the average horizontal principal stress to the vertical stress of the No.3 coal seam is larger than
No.15 coal seam. The research results provide a certain reference value and significance for the use of rock acoustic emission Kaiser effect
to test in—situ stress.

Key words: acoustic emission; Kaiser effect; in—situ stress; uniaxial loading; principal stress
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Table 2 Results of in—situ stress test
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