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Symmetrical Seepage Flow Field under Hydraulic Structures

by Kimiteru SApo

The seepage flow through porous media under a hydraulic structure belongs to the
confined flow problems, to which the conformal transformations have been applied by
many hydraulic engineers. However, when there are more than three sheet-pilings
on the bottom of foundation, the analytical method is not effective.

In this paper, we deal with such a case that a seepage flow field is symmetric
with respect to the y axis (as in Fig. 1(a)). As a result, the uplift pressure distribution
on the base of structure is symmetrical to the center of an uplift pressure diagram
regardless of the number of cutoff and the total uplift force is equal to the value

integrated on condition that uplift pressure distribution is linear.

L. ¥ 2 » &

AR & EOKBHEENOEBMBYRET S ERIKBOFERIL, FAmMDO X5,
Darcy Rlicft\~ Laplace D RN TRbI D, /KRS OWFEED, KEOEA LML
T D 2RI Laplace RO BN FAGRIC X > TRDTWHDD,

L, K-l(a @Rt Xoe, BERESCEHKAMLDERD IzDRARD 3 AL LH
FohiBawciy, BRSO TREMRITC XD Tl bicu,

AL TLE, K-1(a) TRTRERB LI 2T, RO ZOMBHRZHEERT v~ v v
SEHIC %A ERT 5 FRBR Y RT, KK, ZOBBHREI EEYOED R LAFHRTH
DHECROZEHIEH LIS ETHHIDTH B,

(1) FEWELDOHENFAL, KRABICEBRC AR5,

@) 2BENL, BENSHEX=ZAFSME LIt Z2ELLIk%,

2. ER B H
M-1(a) ® z(=z+wy) P, RREABLNAXDL560RERG2ZbOTHEFETH

* FHEIFLdmEX RS (19754 2 §) THE
R THERFABITFEM



&

100
T X
- PerviousI )
mpervious
N TR R i
1F A Ez’czi ExlCé B _bil
Ci . £
Dil—+ Qs v
G = £ ‘—-aqﬂ*ar‘{ & M
bi+—a: s a:—+b2 Impervious
! "J % ﬁ‘ anef
b v 7 & e
W
(a) z-plane
-0 -0 -§ -¥% -1/my-B,-0G -1/my -B1 -1 0 1 By 1/my ‘lxz §2 l/mzP'z §2 q"i
T6F A B2 iCi1 E1 DGR @ Py ReQ2 P2B N M
S
(b) t-plane
- 0 1 1/n2 ’ +®
t Ill_};lllf__l!___ll_jtlz
N [BPzOszHQ‘ Ri C+ Dt Et C2D2E2A F G J M N
(
(c) r-plane

W\
(d)w-plane

H-1 % 4 & &
Fig. 1. Conformal transformations
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Fig. 2. Schwarz-Christoffel transformation for the
seepage flow field with 3 cutoffs.
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