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Calculation of seepage spill point position based on total potential
energy in real domain

HOU Xing-min, SUN Wei-jian
(School of Civile Engineering, Yantai University, Yantai 264005, China)
Abstract: Seepage plays an important role in dam stability, and the determination of spill point position (SPP) is one of the key
problems when solving the seepage field question. The current methods for solving SPP are mainly the finite element ones by
comparing the hydraulic head of a possible given spill point and its elevation value. This kind of method has disadvantages such
as large iteration times and difficult convergence. Therefore, a new method based on the global total potential energy to
calculate SPP is proposed: the global total potential energy corresponding to each possible point is calculated, and the position
corresponding to the minimum value is just the SPP. However, the total potential energy of the global domain contains the
energy of the region above the free surface (virtual domain) and inevitably introduces errors. On the basis of the global total
potential energy, the concept of the total potential energy in the real domain is proposed. The whole domain is divided into the
dry region and the wet region by the free surface, and the virtual potential energy in the dry region is deducted from the global

total potential energy to eliminate the error caused by including the virtual domain so as to improve the calculation accuracy.
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Fig. 1 Variation of total potential energy with different spill points
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Fig. 3 Calculation of intersection-point coordinate of free surface

and edge
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Fig. 4 Block diagram of finite element calculation
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Table 1 Total potential energy in real domain

AL bR /m SR A AE/(10* 0] m )
3.0 601.187
4.0 586.365
4.3 584.655
4.4 584.596
4.45 584.586
4.5 584.597
4.6 584.661
5.0 585.594
6.0 594.784
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Table 2 Comparison of accuracy
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Table 3 Total potential energy in real domain

AL F7/m JIF A BAE/(10* 0T -m )
5.0 10289.569
6.0 10254.098
6.1 10253.644
6.2 10253.635
6.3 10258.522
6.4 10259.365
7.0 10272.879
8.0 10321.122
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Fig. 6 Finite element division of homogeneous trapezoidal dam
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