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STUDY OF CONFINED SEEPAGE AROUND SHEET
PILE APPLYING FORCHHEIMER’S LAW (2)
——Seepage Problem for River Structure (2)—

By Taro OkA

Synopsis

In this paper, some steady confined seepage problems in a non-Darcy region are dis-
cussed theoretically and experimentally. The fundamental equation for the flow are
derived using Forchheimer’s law believed to be applicable to the seepage flow beyond the
applicability of Darcy law, and solved nemerically using the technique of the finite
difference.

The computer solution of the equation and Laplace equation are compared with experi-
mental results for the seepage around a sheet pile in order to examine the applicability
of the fundamental equation to the confined seepage problems in a non-Darcy region.

Moreover, some characteristics for the flow under a low dam with sheet piles are
discussed about the uplift pressure distribution at the base of the dam and the relationship
between the seepage flux and total head loss using computer solutions of the fundamental

equation and Laplace equation.
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Fig. 2 Coordinate system and finite difference grid net works used
for numerical analysis.
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Fig. 4 Relationship between H/Hn=25 and mesh interval (#).
Hn=35: total water head loss calculated in #=2.5cm.
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Fig. 11 Schematic diagrams and symbols for low dams in
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Fig. 12 Flow-nets calculated from Eqs. (4) and (5) and Laplace equation
for 5/W=0.8, d/D=0.75 in the system of Fig. 10 (a).
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Fig. 13 Flow-nets calculated from egs. (4) and (5) and Laplace equation
for a/A=0.6, d/D=0.75 in the system of Fig. 10 (b).
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ThHHH, FOERIFECHADLNS, sheet pile OFE, XL LEEKHAA & OBGRLRCEMC
H b sheet ple BRETIITHE T L, X ADMIGET IV Y, ¥/ Figs 14, S XU 15 O
5 1%o sheet pile X b 2% sheet pile DHFNRNREOKEZ NI EMNED LD, T sheet pile 3
27|DE L sheet pile DBEOHEIFEECH LN 52, Zhik Fig. 13 OfiEE,-bb 25 X
51T % sheet pile DREDIEKFIEMN L DN IN D7D TH 5B, sheet pile 231 FI|DEEIL sheet
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Fig. 14 Relationship among H, b/W and
d/D in the system of Fig. 10 (a).
g=20.0 cm?/sec/cm,
2=0.25 cm™!sec,
5=0.15 cm~%sec?

Fig. 15 Relationship among H, a/A and
d/D in the system of Fig. 10 (b).
q=20.0cm3/sec/cm,
a=0.25cm™sec,
b=0.15 cm™2sec?
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Fig. 16 The water head distribution at the ILT___“———F:"”—_/ :
base of a dam with a sheet pile shown 20 -
in Fig. 10 (a). :
The vertical dotted line shows the ; ‘\
location of the sheet pile and the water (Oi
head drop over the sheet pile. [ %=o,75,q=20,o
i a=0.25,b0.12
H - : i ] )
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em ——
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Fig. 11 (a), (b) OFREE\L, d/D=0.75

DEED ¥ AEERCEN KFES % Figs. 16, Fig. 17 The water head distribution at th?

base of a dam with two sheet piles

BLO 1T HIRT 2, ARCILT 77 AKX shown in Fig. 10 (b).
OB LRERIZOVLTHIRLTH S, O The vertical dotted line shows the
By 575 AFEAOME DETFA—E (¢= location of the sheet pile and the water

head drop over sheet pile.

20.0 cm3/sec/cm) #IWTF X8 % O LELKE
CERDBILDBEHNOMEEL TIEREIrEd
ETTWBD, ZDHTIEFDOHFRICONTHIZA E L EZRITED BTV,

7. #& S

Non-Darcy #HIic 31t 5 confined seepage fiiifiz Forchheimer Rix#M+5 = L4Ex, Okl
YEALCSEORRAER, FOREMEYRTEE DI, 1H1E LTRRO EH ) ORIIZOWTER
WV, TR L ORI & & OBBOBIGIERFIE L1z, ¥ AIMEND 1 GIC >\ TR 2T
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TEREPHCRZ I E EF > T5 81, ME»ESH, Forchheimer Bi% A\ T non-Darcy HHD
confined-seepage RIEAHEAT 5 = & OFREY:, BCHEC OV TIITHHRBTELLEL TS,
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