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Study of the Influence of Horizontal Stress
on Roof Caving Angle and its Application

SHI Zhan-shan', LIANG Bing'*, SUN Weiji*, SHI Yong-wei'
(1. School of Mines, Liaoning Technical University, Fuxin 123000, Liaoning, China; 2. Institute of Mechanics &. Engineering, Liaoning

Technical University, Fuxin 123000, Liaoning, China)

Abstract: In order to grasp the effect of horizontal stress on roof caving angle, and then to determine
hole drilling parameters in high extraction, combined method of theoretical analysis and similar
material simulation experiment was adopted. Firstly, based on the mechanical model of surrounding
rock structure at the basic roof fracture location, the roof rock stratum was assumed to be a beam
structure, and fracture line position variation pattern of single rock beam subjected to different
horizontal stress was obtained. Then, the fracture lines of each rock beam were superposed to obtain
the influence of horizontal stress on the development of caving angle. In order to verify the theoretical
analysis results, taking into account of different horizontal stress values, three groups of biaxial
loading similar material simulation experiment were designed. Results show that roof caving angle is
determined by fracture line location of each rock beam. When the foundation coefficient is smaller,
with the increase of horizontal stress, the distance between foundation initial contact position and
fracture line decreases first, and then increases. Caving angle exhibits similar variation trend, but the
decrease is not obvious. When the foundation coefficient is larger, with the increase of horizontal
stress, above-mentioned distance reduction trend disappears, and only increase trend is observed.
Caving angle exhibits similar increasing trend. Field application shows that hole drilling parameters
can be optimized based on caving angle from biaxial loading model. After optimization, both the
drilling field extraction concentration and high concentration extraction time are improved.
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