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Abstract: In order to analyze the feasibility of applying the subdomain-analytic element method to the simulation of coal mine
groundwater flow field, and to explore how to improve the simulation accuracy of this method, complex potential expression of
nonlinear density distribution high-order line-sink of analytic element method was derived independently here, and spatial
distribution characteristics of values of discharge potential and stream function on line-sink were analyzed. On the basis of that, the
flow field model of coal mine was constructed with python language based on subdomains-analytic element method which was used
for solving a problem concerning the distribution of head in a coal mine after drainage test. According to the simulation results, the
absolute value of the deviation between the simulated heads and the heads of the observation holes ranges from 1.36 m to 5.27 m,
and the heads on the outer boundaries of the model (actual constant head boundaries) are close to the actual value (900 m), and the
flow rates passing through the outer boundaries of the model (actual impermeable boundaries) approximate zero. The analysis of
the simulation principle and simulation results show that the coal mine groundwater flow field model based on the subdomain-
analytic element method satisfies the conservation of mass and the gradient field of Darcy flow in the whole area, and the head at

any point in the whole area can be determined using the discharge potential function of the subdomain where the point is located in.
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Therefore, it is feasible to apply the subdomain-analytic element method to simulate the groundwater flow field of coal mine; and

the nonlinear density distribution line-sinks representing the model boundaries can be divided into shorter lengths to further improve

the accuracy of the simulation.

Key words: subdomain-analytic element method; line-sink; nonlinear density distribution; complex potential; python;

hydrogeology.
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Fig.2 Contour map of head after the drainage test
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Fig.3 Head on inter-domain boundary represented by line-sink
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