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Solution of seepage problem with free surface by hybrid boundary node method
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Abstract: The seepage problem with a free surface is solved by combining the hybrid boundary node method (HBNM) and iterative

method. The HBNM is based on a hybrid displacement variational principle and moving least square(MLS) approximation. The

domain variables are interpolated by fundamental solution, while the boundary variables are approximated by MLS. Therefore, the

HBNM is a truly boundary-type meshless method. Only nodes on the boundary are required and any mesh is not required. At first, the

initial position of free surface is assumed; then the solution is obtained by the iterative method. The numerical example indicates that

this method has high precision, little computation work; and it is suitable for solving various seepage problems with free surfaces.
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Fig.3 Computational and experimental water pressures of
free surface
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Fig.4 An earth dam with horizontal layered media
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Fig.5 Free surface of an earth dam

6 4 iE

AR SCOR AU T RS N B B e ) e
ISR TS S RE R — R A A R
WKS T35, BEANTG 2O R BGAE R4, AT 25
SRR PR, DA AR SRABIZ IR ) 18T ) il i HAT —
SE M A RTCIEAEE, BT AN 21 7 kA%
6 G 70 A T 2 TR 19 A% D T Ak LR 194 4%
WA ILE KA S TE kA% Galerkin VEAHEL, ASSC
JNER T ARG HANTE 235 5800 b
BRAIG T SRAA ) R 5, b T RTAC B AR, 4

HSF B A REASOT LW RN, K, &
T NBH A i R % TSR
2 % X W
(11 Z5I0, AR5 KA E HIRVE R B 5 AR
BERICTRENP]. W), 2007, 24(3): 370
—374.
LI Bao-yuan, REN Liang. Improvement of moving mesh
method in solving seepage problem with free surface and
its application[J]. Chinese Journal of Computational
Mechanics, 2007, 24(3): 370—374.

2] KAKR, B, T8 A B s s A,
KRR, 1988, (8): 18—26.
ZHANG You-tian, CHEN Ping, WANG Lei. Initial flow
method for seepage analysis with free surface[J]. Journal
of Hydraulic Engineering, 1988, (8): 18 —26.

31 ELE SKEEA A s i S AR e 0], K
AR, 1998, (3): 68—73.
WANG Yuan. The modified initial flow method for 3-D
unconfined  seepage Journal of
Hydraulic Engineering, 1998, (3): 68 —73.

[4] BATHLE K J, KHOSHGOFTAAR M R. Finite element

computation[J].

free surface seepage analysis without mesh iteration[J].
International Journal for Numerical and Analytical
Methods in Geomechanics, 1979, 3(1): 13—22.

[5] DEASAI C S. A residual flow procedure and application
for free surface flow in porous media[J]. Advances in
‘Water Resources, 1983, 6: 27—35.

[6] %, X, HmwiZy, S5 —ASEKAT A RIns i

R AR [T]. BB %2, 2005, 26(3): 363
—374.
ZHENG Hong, LIU De-fu, LEE C F, et al. New
variational inequality formulation for seepage problems
with free surfaces[J].
Mechanics, 2005, 26(3): 363 —374.

(71 A%, Wi, X SCskiA A e e
Bathe VL[], A%, 2005, 26(4): 505—512.
ZHENG Hong, DAI Hui-chao, LIU De-fu. Improved

Applied Mathematics and

Bathe’s algorithm for seepage problems with free
surfaces[J]. Rock and Soil Mechanics, 2005, 26(4): 505
—512.

(8] xI2%gE, MRIL, 5K, B A driin vH 5L I ook ],
K HLREUEELE, 2008, 26(6): 73—75.
MIN Xing-xin, CHEN Jiang, ZHANG Shao-jie. Boundary

element method for seepage analysis with free surface[J].

FEEE 103 T



