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Numerical Simulation and A pplication of Water taking by Seepage Well
XU Jiaglu*®, CHEN Xiar meng”,GU O Qian*", WANG Wei*"
(Chang’ an University, a. School of Environmental Science and Engineering; b. Key Laboratory
of Subsurface Hydrology and Ecology in Arid Areas, Ministry of Education, X{an 710054, China)
Abstract: In regions where rivers are not perennial or have low flow conditions,the seepage wells are placed in the riverbed to
obtain the unint errupted supply of naturally filt ered groundw ater through highly permeable saturated riverbed aquifers. H ow ev-
er,various flow patterns of “ seepage welt aquifer” exist when water is taken by seepage wells. Due to the complexity of flow
conditions, there is no analytical solution to characterize the boundary conditions accurately. To overcome this difficulty, a cour
pled “seepage pipe flow” numerical model was developed for simulating w ater taking by seepage wells using the equivalent hy
draulic conductivity to couple different mediums and flow patterns inside and outside the pipe. The numerical model was applied
for groundw ater exploitation by seepage wells in the Zaolinping w ater source area in Suide County of Shanxi Province. T he mod
el was used to calculate the water yields in the normal and dry seasons and the allow able water yield was determined to be 47
600 m’/d.The results show ed that the proposed coupled seepage pipe flow model can reflect the flow conditions for water tak
ing by seepage wells, which has theoretical significances for guiding the exploration, design, and construction of seepage wells.
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Fig. 1 Structural diagram of seepage well
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Table I Results of water yield components by seepage Wells in the normal season
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ZLPSLJ1 23%9.8 1 867.3 1 874.4 1 831.8 2 338.8 25.2 14.6 10 352 10 300
ZLPSLJ2 2247.7 1565.9 1602.8 1765.5 2304.1 25.8 13.5 9527.1 9 500
ZLPSLJ)3 2 676 2 105.6 2 109.8 2 101.6 3419.7 37.4 16.4 12 466. 6 12 400
ZLPSLJ4 2 671.17 2 111.6 2 084.5 2 086.3 2 670. 4 37 16. 4 11 683.9 11 600
ZLPSLJ5 687.3 559.2 1 646.3 2 022 2 509.2 32.2 9.3 7 465.6 7 400
ZLPSLJ6 1434.1 734.5 558.9 549.1 634. 2 34.9 9.7 3955.4 3 900
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Fig. 2 Draw dow n contour map of seepage wells in the normal season
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