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directions of steadv flow

9uestion (l):

a) Define the following:

o Seepage force under an earth dam.

r Continuity equation of flow.

o Phreatic surface and phreatic line.

b) A dam section shown in Fig. (1), given the following:

k*:9.0 x 10-5 mm/sec,

kr:  1.0 x l0-s mm/sec

Draw a flow net and calculate the rate of seepage.

Ouestion (2):

a) Find the equation of flow net in one and three
using the following:

. Darcy's law of flow.

o Laplace's equation of continuity.

o Continuity equation of flow.

b) For the sheet pile structure shown if Fig. (2):

o Draw the flow net.

r Calculate the rate of seepage.

o Calculate the factor of safety against piping.

Rock

15 .0  m

Permeable layer

e  :  0 .60
Gs:2 .70
k : 6* l0-s mmlsec

hnpermeable layer
( l ) Fig. (2)



t  t t ; : 1  t 1

::s4ji ;ji€*;'

.*u3ail obdl e-i* U4$r$.,+Jtrp1!i rrri-*1 f+ i6: _'e+Jr ;r" o$l g+ LlJt e,*_, (i

rer^o;r, 6. r,-il| JUdl i++ri,!$^ll j*jl ,xi:, Jb€,YlJtl-i- e*-r (.i

.trtill J**" .:,$ *I' iliJl''tlCl (\

.4:-b$ LjXl u,-Jadl_r g:Jt +r+.,! (Y

. JJF€J| ,*-; *lc o$Jl J^l-rJl (.l

j dLJl ;..s._,rr 
o.s fSJl aJiS e;;-9l 6." +ptJl ..r!- J+$s: d- q& ,,,bi LJ rryJt dLr ._i;,s (i

'a3t"i l
! v

:C->Jl 6. e.-J.(i '.

. -'+Jb frtill, .!*Jl Ji*i J-i=$ a-'^,,tilI ' LJ.ll (l 
' 

"

.JlJ<j)l r'; l.€5ll'*3 Jb€..)YI dr drdl 4+l--=r 4j!,- (y


