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Multi-node finite element approaches for unconfined seepage flow problem

WANG Zhao-Qing', LI Shu-Cai®, LI Shu-Chen’

(1. Institute of Engineering Mechanics, Shandong Jianzhu University, Jinan 250101, China;
2. Research Center of Geotechnical and Structural Engineering, Shandong University, Jinan 250061, China)

Abstract: A multi-node finite element method for numerical simulation of unconfined seepage flow through porous media is
presented. Using multi-node elements to approximate the free surface of seepage, the shape functions of multi-node elements are
constructed by mean value interpolation. The quadrilateral/triangle elements are used to partition the remainder domain far from the
free surface. Giving an initial location of free surface and solving governing equation of unconfined seepage flow problem by
multi-node finite element method, according to water head value of nodes on free surface to adjust the location of nodes, the final
location of free surface is obtained by iteration technique. Numerical analysis of seepage problem of earth dam shows validity and
accuracy of the method.
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Fig.1 Sketch of steady seepage problem in earth dam
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Fig.3 Problem discretization and initial
free boundary location
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Table 1 y-coordinates value of nodes on free surface

A X v FEMTE y A SCHR[3]
62 0.4330 6.179 0 6.198 0 6.208 0
63 0.866 1 6.0554 6.058 0 6.0570
64 14720 5.8217 5.8341 /
65 2.078 0 5.5762 55725 5.5976
66 2.7850 52533 52316 /
67 3.4922 4.843 2 4.843 5 4.856 0
68 42425 4.400 8 43707 /
69 4.992 8 3.8145 3.8178 3.8533
70 5.490 6 3.3735 3.3399 3.3773
71 5.7453 3.109 6 3.1070 3.1103
72 5.996 9 2.8000 2.8105 2.795 1
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