36 1 Vol.36 No.1

2008 1 Journal of Hohai University Natural Sciences Jan.2008
1 12 3
1. 210098 2. 430010
3. 7 3 611130
TV223.4 A 1000-1980 2008 01-0044-05
1-5 69

10 11

12

Galerkin 1-3 .
13
PH P H
kxax2+z(?z2_0 1
H— k, k. x oz x z
4
2
T

n:%HTKH—HTF+c 2

2007-01-19
HHYS003 B06005

1968 —



45

KH + F =0
K— H— F—— K F
2.1
1
17, (2H)? (FLH)2
™= Jfg Z[kx((?x) + dz ]dQ
K'! :HBkade
0
F' =00 0"
Bx =B x B B B —(a”i a”i)T k—[k" 1 -
x = B, x X 0 X ix_(?x(?z _Okz X= x y
o—
2.2
ks
1a AH
(L (AH)2 . —j 1, H-Hy* —J 1, N'H-H?
n_JF kg AS ASdIN = - kS AS dI' = szs AS dr
N— Ir— Hy
U, 2 _J ﬁ T
aK = r ASN NdI',
a
B 2 s
DF = FSNHBdFI
r—- kS/AS— .ks/AS
H
H H
g
() 3B KL AR B (b) BB E
1
Fig.1 Penalty function method for processing known water head boundary
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Fig.3 Earth dam on impermeable foundation and its seepage field
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1 . Table 1 Calculated result and test data
034 m* d°' /m 0.3296 m* d~' /m of free surface coordination
-3.06% /m
x/m J%
32.8 8.8832 8.900 -0.19
37.8 7.8611 8.000 -1.74
42.8 6.7785 6.900 -1.76
47.8 5.5966 5.700 -1.81
51.0 4.8842 4.850 0.71
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Penalty function element-free method for solving seepage field
of embankments
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Abstract Based on the variational principle the penalty function method was used for processing boundary condition of
seepage flow. The basic equation and iteration form were deduced to deal with the seepage problem of embankments with
free surface by use of the element-free Galerkin method and a formula for selection of the penalty factor was given.
Then the present method was applied to calculation of the steady seepage field of an earth-dam on impermeable
foundation. The comparison of the calculated result with that from electrical analogy method shows that the calculation
method and program are correct and that the precision and efficiency of calculation can be improved by the penalty

function element-free method.

Key words embankment seepage boundary condition penalty function method element-free method variational
principle
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