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Abstract: The accurate construction and parameter assignment of fault zone numerical models have long been a challenge
faced by coal mine geologists. The prediction of inflow from fault zones during mining activities is complicated by issues
such as structural complexity and difficulty in obtaining permeability coefficients. This study focuses on the calculation of
fault zone inflow under mining influence, and uses borehole survey data to construct numerical models of fault zones and
study water inflow. First, a stochastic fracture generation method, in combination with the Comsol Multiphysic finite ele-
ment numerical simulation software, was used to investigate the impact of the number of fractures per unit area and unit

volume on pore water pressure, seepage velocity, and permeability. The relationship between the number of fractures per
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unit area and unit volume and permeability in fractured rock masses was determined, and the relationship between
stochastic fractures and permeability in both 2D and 3D rock masses was established. Based on borehole survey data, a
functional relationship between the fractured rock quality designation (RQD) and rock mass permeability was derived. Ad-
ditionally, a 3D numerical analysis model of fault fracture zones was established based on drilling data to study the water-
conducting and water inflow patterns of fault zones and goafs during coal seam mining with varying RQD values. The res-
ults indicate: The number of fractures and permeability follow an exponential function relationship. Compared to the 2D
fracture model, the permeability in 3D fractured rock masses is more significantly enhanced with an increase in fracture
number. A numerical analysis model incorporating fault zone structures was constructed using a method that combines lin-
ear extension of real fractures within borehole-controlled regions with RQD parameter assignment for undetected areas.
This model, in conjunction with multipoint borehole analysis, enabled the establishment of an exponential function rela-
tionship between RQD and permeability, allowing for the prediction and analysis of water inflow using mining rock mass

quality indicators. The findings of this study are of significant importance for water inflow prediction, prevention of sud-

den water inrush disasters, and safety evaluations in mines.

Key words: drilling data; fault zone; fracture number; permeability; rock quality designation (RQD); water inflow
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Table 2 Physical and mechanical parameters of coal seam roof and floor and fault

Ak WMERR/GPa BE(kg - m ) RS BERmME O FLRER O HRERE/MPa HUEMRE/MPa JEE/m
R 7.0 2800 0.30 1x107" 0.05 4.0 45 145
RS 14.0 2600 0.30 13107 0.06 6.0 55.0 135
b 12.5 2700 0.26 2x10°1 0.06 5.0 65 25
eI 15 1330 0.36 4x107" 0.10 12 15.8 10
IR 35 2500 0.30 1x107" 0.10 3.0 40 55
W 8.7 2430 0.28 1x107" 0.15 32 45.1 30
WG S5 1.0 1500 037 131072 025 1.0 10.0 30
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Fig.19 Pore water pressure variation of monitoring lines 1 and 2 under different RQD values when the excavation length is 260 m
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