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" Problem #2

Figure (2) shows a modified homogenous earthen embankment founded on impervious layer and provide with

a horizontal blanket drainage. Using Kozeny’s solution, calculate the seepage discharge (q), and draw the free
5 surface for two cases; neglecting and considering tailwater.
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Ixrigation Strudtures (il)

' Design of Eacth-fill Dam
" The givea contour map showsthe. topographxc of Wadi Elkarm. A storage earth-fill dam

isto be constmcted across Wadl Elkarm (Wadz Elkarm Dam). The foundation soit of this~ =~ S

wadi is “pervious layer with saliow depth (10 m) overlaying an impervious layer. -

The following data is ava,ﬂablc
.1- The normal reservoir level (NRL) = 18m
"2="Th6“dam~may'baf§ubjected to-a-Sudden drawdewn.~—
3~ Field investigation of th;coustmcﬁonsi&shows the follawing :

There are engugh quantities of soil materials which are classified as; Fat clay Cl1.

_ ciavay sandy seil 8C, poorly graded sand SP, poorly graded gravel GP.
The GP..SP & SC soils meet the filter criteria of SP, SC & CH. respectwel\ .

The gradation limits of 8P, SC & CH are given in Table (1)
4- Properties of dam materials are :

- Bulk density, ¥¢=1.76 v’

- Saturated density, , Ysai 2 16 t/m

Average unit weight under steady'seepage =2.0tm’,

. Average angle of internal friction, §=26° '
- Average cohesion ¢ =1.95 Ym’. and’ - .
- Hydraulic conductivity=5%10"" cm/sec

5- Fetch is of about 1600 m
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20" | ooi7 0.04
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You are asked to: ’ 3
: I- Fix the longitudinal ams of dam across the wadi. (qé:)_);( I ) étg” =)
4 ~2- Determmc the dzmensxtns of dam émbankment section. '
c)\L’P"‘”‘ —3- Determine the d:mensnogzs of the maximum and intermediate cross section of the
, .gar. _
4- Find the grada‘tionh limits of the filter layers for a horizontal drainage blanket

provided with a drainage trench confining a pipe drain having surface openings of

- 8 mm diameter.
03 u ‘ L\b- 5- Determine the free surface e through the dam.
6- Check the stability of the dam ﬁxces :
(i)~ Just after constmc}:xon.
(ii )- During steady seepage.
{ iii )- UP slope during rapid draw down.
( iv)- Check against sloughing of the upstream slope

7- Draw plan, elevation and detailed cross section for thg dam.

during sudden draw down. il h it ’-}—m
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D \5 Y May (B M) .—:‘ 0.035 mm

Dggy min (BM) = Os\. mm

Digy min [ FH) = D,5fu-cx(8ﬂ))
- = 5 % 06.035 = O l?5nqm
D*B/M«a (FH) = 5 (Disy min lam) |

,5 %ol = o 5 mm

' W’&M‘&*’ﬁ-’g‘
” lohwk)\}»-c 2
> 298
2 ¢ - %G 1fmm

(Not ok)

w L—*Eﬂsdl ch‘

b Disymin ity 2 13mm

D 15 7 Max FMi = o,~5 mm._

. Dig v min (Fu;) =5 % 0-5=-25mm
CDup 7 Hax (FM1) = 5 b3 - 5‘5m‘m
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