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Answer the fo l lowing quest ions .  Any miss ing data can be reasonably  assumed .  l l lus t rates you

answer wi th  neat  sketches .  answers should be organized ,  concise and readable '

Quest ion (  1) ( 20 MARKS )

A- Find the best hydraulic section for each of the fol lowing sections

.  T rapezo ida l  
( smarks )

e  T r i angu la r  {Smarks )

B-  An ear th channel  is  l ined wi th  concrete (n = 0.017 )  ,  has s ide s lopes 1 :  '1  5  and is  tangent  to

q = 3.0 f t  radrus of  the bot tom ,  and is  la id  on a s lope of  0 .004 .  F ind the depth of  un i form f low. for

d i scha rge  o f  250  c . f . s . .  ' (  10  marks )

Quest ion (  2l  . ( 20 MARKS)

A- Show that  the maximum veloc i ty  rn  a c i rcu lar  open channel  o f  cer ta in  d iameter  AIso show t l -

the maximum discharge occurs wnen the water  depth is  0 .95 the d iameter  .  .  (  I  marks)

B-  For  un i form laminar  f low in  wide open channels  that  '

The velocity distr ibution at a vert ical sectlon is parabolic (4  marks )

(4  marks l

( 4  marks

and then evaluate the values of the velocity coeff iciento and the momentum coef f ic tent  B

Quest ion (  3) . ( 20 MARKS )

A- lf  the velocity distr ibution for turbulent f low over rough open channel surfaces is represented by

u  =  5 .75  u . t -og$

It is required to :
1- provethat  E =T =0883. f  = 95f f i  ; .  

(4marks

2- Derrve an expreision for the mean velocity at a vert ical section ( Vn,.) and give the he

above the bed of which it  occurs ( 4 marks

3 -  Compare the  exp ress ion  you  ge t  i n  (b  )w i th  the  mean  o f  t he  ve loc i t i es  a t02  and  0  B  o f  t h

wa te rdep th  
(  marks

4-  showthatE = 
m 

(4marks

Estimate the maximum shear stress on the both the sides and the bottom of a trapezotdal ope

channe l  i f :  b=4y=5m,  n=O.O l  5 ,2=1 .5 ,  So=  ' 1Ocm/km,d ro=250m 'Y '=265 t /m3ang le<

;;;; ; ;  e = sa6 , show how to check the stabil i ty of the hydraulic section , calculate the shez

ve roc i t v .  "  (4marks

Question ( 4) . ( 20 MARKS)

A- Show that the discharge of abroad crested weir may be expressed as

Q= 1.705 Co b (  E -  h  ) '  
'  m' /sec in  which :

E = speci f ic  energy just  upst ream weir  and

4

2- Theaverageve loc i tY.  V =# , :

The unit  discharge q = 
# Yo'

B.

h = height of weir (  4  marks



B- A uniform flow of 20 m'/sec occurs in a rectangular channel of 5 m width and 2.5 m water deoth .
the channel bed is gradually contracted to a width of 3 m , f ind :

1-  The d i f ference in  water  levels  just  before and at  the constr ic t ion .  (4  marks)
2- The width of contraction to produce crit ical depth on it  .  and the drop in water levels ( 4marks)
3-  Draw a re la t ionship between yt  ,  yz  versus b2 . .  .  . .  . (  4  marks)
4 -  Thed i r r e rence inwa te r l eve l s i f t hew id th  i s con t rac ted to2m.  . . .  ( 4marks )

Quest ion  (4  ) (  20 MARKS )
A- Der ive the G.V.F. equat ion in terms of  each of  the fo l lowing parameters

B- A d ischarge of  250 m3/sec .  f lows over  the sp i l lway of  a  dam and then f lows over  a level  R.C,
f loor of width 50 m . The velocity of water at the bottom of the spil lway is 14.0 m/sec and the
water  depth below the apron is  3 .0 m ,  Est imate :

1-  The sect ion factor  (z)  . . .  .
2-  The conueyance factor  (k)

1 -  How long  shou ld  the  ap ron  be  bu i l t  ?  . . . . . .
2- The energy lost from the foot of the spil lway to the downstream side of the iumo.

(  l a k a  n = f l  f l 1 A  \
' v  

/  . .

(3  marks )
(3  marks  )

(  12  marks  )

( 2  marks  )

This exam measures the fo l lowinq lLOs
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