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Abstract: In order to solve the problem of water inrush and instability of stope caused by a large amount of fissure water in the
water-rich fault fracture zone, taking the stope in the northern area of Zhongguan Iron Mine as the background, the water
pressure monitoring tests was carried out. The sensitivity of stope stability to water pressure change was explored by FLLAC3D,
and the water pressure gradient with obvious change was obtained. Then, a numerical model of “water pressure-waterproof
layer thickness” was established to explore the control effect of different water pressure values and waterproof layer thicknesses
on stope stability. The stability and variation rules were analyzed with the distribution of roof stress, displacement and plastic
zone as indicators, and the relationship between water pressure and waterproof layer thickness was obtained. The results show

that the ore body in the northern area of Zhongguan Iron Mine is a typical water-rich deposit, and the water pressure is between
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0.1 MPa and 2.0 MPa. When the water pressure is greater than 1.0 MPa, the influence of water pressure on the roof stability is

significant. Based on the comprehensive analysis of the variation trends of stress, displacement and plastic zone, the following

conclusions are drawn: when the water pressure is 0.1 MPa, the the waterproof layer thickness should not be less than 1.8 m;

when the water pressure is 0.5 MPa, the waterproof layer thickness should not be less than 3 m; when the water pressure is

1.0 MPa. the waterproof layer thickness should not be less than 4 m; when the water pressure is 1.5 MPa, the waterproof

layer thickness should not be less than 5.6 m; when the water pressure is 2.0 MPa, the waterproof layer thickness should not

be less than 7.1 m. The simulation results provide theoretical support for determining the waterproof layer thickness

corresponding to different water pressure values in this ore body.
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Fig.1 Layout of monitoring points
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Fig.2 Schematic diagrams of numerical model and roof pressure
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Fig.4 Distribution of principal stress, displacement and plastic zone of the roof during excavation for Scheme 2
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Fig.5 Distribution of principal stress, displacement and plastic zone of the roof during excavation for Scheme 7
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Fig.6 Distribution of principal stress, displacement and plastic zone of the roof during excavation for Scheme 11
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Fig.7 Distribution of principal stress, displacement and plastic zone of the roof during excavation for Scheme 16
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Fig.8 Distribution of principal stress, displacement and plastic zone of the roof during excavation for Scheme 20
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principal stress with waterproof layer thickness

under different water pressure conditions
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under different water pressure conditions
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