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Experimental Study of Mine-Induced Underlying Strata Failure Regularity

in Three Dimensional Stress Condition
Kang Qinrong"?, Zhang Weizhong” ,Han Peibo',Zhang Dianji’
(1. State Key Laboratory of Coal Mine Disaster Dynamics and Control, Chongqing University,
Chongqing 400044, P.R. China;2.School of Resources and Civil Engineering , Wuhan Institute
of Technology , Wuhan 430070, P.R. China)

Abstract: Based on geological data of 2481 working face in Baijiao coal mine of Sichuan Coal Industry Co. Ltd.,
using self-developed “ Multi-field coupling of coal mine dynamic disaster simulation test system” to simulate
excavating experiment in three-dimensional mine-induced stress condition. By means of stress monitoring,
measurement statistics, pigment tracer and photographic sketch, underlying strata failure characteristics was revealed.
Results indicate that; (1) the floor strata stress shows a dynamic characteristic of increase before excavating-relief
after excavating-rise again during compacting; (2) according to the evolution of fracture ,the underlying strata fracture
belt can be divided into open-off-cut fracture zone, central goaf compaction zone and working-face fracture zone on
strike ,and floor crack fracture zone and floor separation zone in vertical; (3) the maximum failure depth of floor
reaches 14m.

Keywords: three-dimensional simulation; excavating experiment; floor fracture; bending deformation;

maximum failure depth
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Fig. 1  Multi-field coupling of coal mine dynamic

disaster simulation testing system
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Table 1 Strata distribution and model physical parameters
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Fig. 3 Floor rock stress variation during

excavating process
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Fig. 4 Schematic diagram of floor rock stress partition
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Fig.5 Photo and sketching in horizontal

section of floor rock 3 m below
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Fig. 6 Photo and sketching in horizontal

section of floor rock 5 m below
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Fig. 8 Statistics of floor separation value in strike
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