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Numerical simulation of vertical circulation well under lateral boundary conditions

FAN Shuai, XIA Qiang, DENG Yinger, XIAO Xianxuan
(State Key Laboratory of Geohazard Prevention and Geoenvironment Protection ,
Chengdu University of Technology ,Chengdu 610059, China)
Abstract: The influence of the lateral boundary conditions on the hydrodynamic field of the vertical circulation well is
focused on. The mathematical model and analytical solution under the existing lateral unbounded conditions are analyzed.
Based on MODFLOW, the numerical model under the condition of lateral boundedness is established, which simulates the
multiple sets of different pumping flow and sampling intervals. The error distribution map, the forward trace streamline
diagram and the groundwater flow ratio map show the influence of the lateral boundary on the head, streamline
morphology and flow ratio, respectively. The results show that: with the increase of flow rate and the spacing of the
pumping section, the circulation range of the hydrodynamic field of the vertical circulation well increases, the influence of
the boundary on the hydrodynamic field of the vertical circulation well is gradually obvious, the flow line is closer to the
lateral boundary, the shape is close to a rectangle by an ellipse, and the proportion of groundwater exchange in the outermost equilib-
rium zone is reduced; the influence of the lateral boundary on the flow field is further analyzed quantitatively by proposing
dimensionless parameters.
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Fig. 1 Schematic diagram of vertical annular well
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Fig. 2 Model meshing and boundary conditions setting diagram
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under different pumping flow rates and different depths
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Tab. 2 Numerical table of groundwater exchange

quantity in No. 1 equilibrium area #i{ij:m*/h
X IN1%5 IN2%5
From 1 5 — 0. 065
From 2 5 0. 063 —
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Tab. 3 Numerical table of groundwater exchange

quantity in No. 5 equilibrium area  #ifij:m*/h
KX IN 4% IN5 % IN 65
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Fig. 11  Diagram of variation of error with relative size of model at 12 points
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Fig. 12 Diagram of variation of error with relative length of pumping section at 12 points
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