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Analysis and solution to boundary element of seepage in engineering

SHEN Jun', ZHANG Jian’

(1. Xi'an Branch, China Coal Research Institute, Xi'an 710054, China; 2. Highway Test and
Detecting Co. of Shaanxi Province, Xi'an 710086, China)

Abstract: Focused on stationary seepage in porous medium of river dike, dam and bulkhead of highway the
Laplace equation for solving seepage problem is transferred to the boundary integral equation mathematically in
this paper, and then it is dispersed to the linear equation group and worked out using the FORTRAN programmed
by boundary element. The results show that the method boasts the superiority to the finite element by its shorter time

use of CPU, without meshwork, solution simplification and closer to the practical situation.
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Fig. 4 The cross section of drainage dike and free seepage curve
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Table 1 The coordinate of freedom water surface

X1 X2 X1 X2 X1 X2 X1 X2
6.90 7.63 | —-6.90 7.63 9.60 624 | -9.60 6.24
7.20 749 | -7.20 7.49 9.90 6.05 | -9.90 6.05
7.50 7.35 | -7.50 7.35 | 10.20 5.85 | -10.20 5.85
7.80 7.21 | -7.80 7.21 | 10.50 5.65 | -10.50 5.66
8.10 7.08 | -8.10 7.08 || 10.80 5.42 | -10.80 5.42
8.40 691 | -840 691 | 11.10 5.17 | -11.10 5.17
8.70 6.75 | -8.70 6.75 | 11.40 4.87 | -11.40 4.87
9.00 6.58 | -9.00 6.58 | 11.70 4.53 | -11.70  4.53
9.30 6.41 | -9.30 6.41
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Table 2 Water areas pressure head in the region

BN AR AR Hkfd BN AR BR P Al
X1 X2 X1 X1
6.0 1.0 7.2 -6.0 1.0 7.2
8.0 1.0 6.1 -8.0 1.0 6.1
10.0 1.0 4.8 -10.0 1.0 4.8
12.0 1.0 3.2 -12.0 1.0 3.2
8.0 2.0 6.2 -8.0 2.0 6.2
10.0 2.0 4.9 -10.0 2.0 4.9
8.0 3.0 6.3 -8.0 3.0 6.3
10.0 3.0 5.1 -10.0 3.0 5.1
8.0 4.0 6.5 -8.0 4.0 6.5
9.0 4.0 5.9 -9.0 4.0 5.9
8.0 5.0 6.7 -8.0 5.0 6.7
9.0 5.0 6.2 -9.0 5.0 6.2
8.0 6.0 6.9 -8.0 6.0 6.9
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