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Abstract: Since the shape functions derived from the partition of unity-based meshless method, such as the element-free
Galerkin method, are free of the Kronecker delta property, there are great troubles in the exact imposition of the essential
boundary condition and boundary continuity of materials. Nevertheless, if adopting the penalty method or the Lagrange
multiplier method, problems, like the selection of proper penalty factor and the satisfaction of the inf-sup condition, will occur.
This study utilizes the property of partition of unity that once the local solutions satisfy some condition, the global solution will
automatically satisfy the same condition. By constructing local approximations in physical patches of different types according
to the boundary condition, a new moving least square interpolation-based numerical manifold method (MLS-NMM) is
developed. Through the solution of some typical seepage flow problems, it is demonstrated that the proposed procedure is
capable to deal with the problems of the singular angular point precisely and may provide an alternative solution for the seepage

analysis in engineering.
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Fig. 1 Physical patch with a material boundary (heavy line
represents a material boundary)
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nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

of ] R T L L e R FE R o
OO0 0000000000000paRG000000000000000000000000000 0000000000 N
MO0 E000E00000000RaRG00000000000000d00000R00E00000000000000H
o000 00N000000N0haR00 00000 0000000000 0000000000000 00000000 s
O NOE0I0N0000000RORE0 0000000000 00000000 00000000 00000000000
OS0000000000000000aDa0 0000000000000 00000d000000000000 000000
of 0000000000000 000000000000000000000000000 0000000000000
OI0000000000000000000000000 000000000000 00000000 000000000000 H
O N00000000000 0000000000000 00000000 0000000000000 00000000 0
O NEEE000N000E000000DE0 0000000000000 00000000 0000000000000
O D000 00 0000000000 0D 00000000000 00050000000 5000 0000500000000
o000 000000000000aD0000000000000000000000 0000000 00000000000
e e L e L e g ey L L L L e T )
0000000000000 000000R00 0000000000 0000000000000000000000 00000
o000 00E0000000000R00 0000000000000 000000000000000000 00000
VO 3 53010 03 0 0 0D D 00D D 000 0D 30 030D 0 DD D D O O
o000 00000 0000000000000 00000000000000000000 0000000000000
b T DOOOE00000000 0000000000 aE0D0D ooooo ol
0000000000000 G0 0000000000000 0000000000000 0000000000
ooooooonn QOONOO000000000 000000000 o@oooo oo o
O N000I000000000000R0000000000000 0000 0 0D 0 DD O O
000000000000 0000000000000000000000000000000000000000000000 0
0000000000000 0000R0000000000000000000000000000000000 00000

nnnnnnnnnnnnnnnnnnnnnn $OOOOO0000000000000000000000000000000

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

B 10 7=05 m BFTHRHER
Fig. 10 Layout of math nodes when #=0.5 m
WM ETHE S R WA 11 (@) fros, [FSCER[3]H
g R (i 11 (b)) FEA—F, HAEDFHTE
GERELFTOCHR[3], REAR T S AT I FR AR A

(a) B3CHHESR

(b) 51 E3CHRI3)
B 1 ETREERAME

Fig. 11 Flow net of confined flow under weir
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Fig. 13 Flow net of zoned trapezoidal dam
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