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Superposed element method for simulating of
drainage holes in seepage analysis

WANG Wei-ming, LIU You-liang, DING Jian-xin, YIN De-sheng
(State Key Laboratory of Water Resources and Hydropower Engineering Science, Wuhan University, Wuhan 430072, China)

Abstract: The drainage hole is an important seepage control measure, so it is one of the key problems to simulate the effect of the
drainage hole in the seepage analysis. Although the substructure method is an effective and popularized method, its mesh generation,
which is dependent on the global mesh, is still a difficult task in engineering practice. A novel method named superposed element
method (SEM) is proposed to simulate the drainage holes. Firstly, the structure containing drainage holes is divided into two
independent meshes. One is the global mesh without drainage holes, and the other is the local mesh of the drainage hole together with
its adjacent zone. Then, the two independent meshes are coupled together through the virtual seepage on the outer interface of the
local mesh. Finally, two numerical examples are studied, in which the effect of the drainage holes can be simulated accurately.
According to the results of the sensitive analysis, the proper range of the local mesh is 1-3 times of the element length in the global
mesh; and the permeability coefficient of the outer interface is suggested to be 10*-10° times of the material permeability coefficient.
Since the mesh generation of the superposed element method is quite simple, the new method is expected to be widely used to solve
complicated seepage problems in engineering practice.
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Fig.1 Sketch of mesh generation of SEM
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Fig.2 Sketch of mesh superposition
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Fig.5 Water head contours of typical section (unit: m)

FERTTRII P Mr s HEZKFL R 38 W A 15
KN B ILANH T F KRB NG e AR
IR SHO B B TCIE VBRSBTS
ST ILHEAT BUBE 23H o AT R AR, EIN 2 =
10 m FYJTH (B 6) Fi A B BHANFFAE s, Jrf 4
FEEHEKFLRI 0.12 m, B AL THEK LR EE A%
0P/ SuR T

By
W

e RLmfErEE
Fig.6 Sketch of the locations of characteristic points

FRIE R A T84 B ouilnk S8 AR T
BT A R 2, HAD R ZETH R AR
|HSEM B

H
gAz—FEM|x100% (1D
Hipy -z



678 b +

Joo 2011 4F

K Hgyg v Hygy 2090008 BITIENA BRETTI
THERIZ Rk z iZaisie. FHEs B 1 T%
525 FTTVE TP HEK LR R s AR S b 0 7K Sk
B, HAH R A A
|HSEM-G B HSEM-L| 0
&y = (o —2) x100%
A Hgyg~ Hepyy 700008 BICHEPIZ LR
PRI RE AT HE K LR R R Kk o

K7 D9 HEKSL R R A% I A1 5t 1 3 K R E
MIRBUREE T4 R B, BEARAR R S i K &
ek, /1 SHRHEE REk AR BOg (K, Jok) + 2
MIGAERR WL S A+ B IFIX R e, v &5, AR
THERERE s A MMy SRS T FEALIN FRIBAR
AR, REERTHEEE . ATLVE L, B SRR
Kok, /o BB ARG R, S w00 ks Al K Sk 34
SOk, SRS R RN IS AR R
W, 0 HEA LI IR R AR K SRS U S 48 o
RN AR, MRS S KRk, /¢ (HUEARD,
Y F TP R K SR B AN S, TSRS R
RI M FRKERE L, /¢ AR, WRE T R4
RS, TR, THER R, #iX
Gl KRk, [t SRPEREIE REk LAE &, / (k)
B 10°~10°,

(12>

- AT
—— BRiZE

B

Ig k / 1k

B 7 FEIKEHSHEEERBEN TSR EW
Fig.7 Influence of the ratio of interface conductivity on
material permeability
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