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Hydraul ic  s t ructures {  CVE552}

Time a l lowed 3 hrs

Max. Degree : 100

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 ) .  . . . . . . . . (  2SMARKS)

A canal  crosses a road at  r ight  angle ,  the canal  is  a l lowed to pass through a culvert  under the
embankment of  road .

Canal  data :

Bed width = 5.0 m
berm leve l  =  (12 .70)m,

Side slopes from bed to berm = 1 :1

Road data :  Road width = 10.0 m road 14.2 ) m Side s lopes  3 :2

Soi l  data I  lsoir  = 1.65 t /mi ,  and (proir  = 30o

l f  the heading up shouldn' t  exceeds 20 cm ,  and the moving l ive loads is supposed to be 60 t
lorry

It 's required to make :

1 -  Comple te  hydrau l i c  des ign
2- Complete structure design
3- Draw R.F.T detai ls of  the culvert  .  (  5 marks )

Quest ion  (2 ) . . . . (  20  MARKS )

A dra in  passes  under  amain  cana l  th rough as tee l  p ipe  s iphon max imum d ischarge is  12
m3/sec and maximum al lowable heading up = 20 cm

Dra inda ta  :  Bed  leve l  =  (  1 ,00) ,  BedWid th=9 .0m,  Wate r leve l= (3 .00)  m

BermLeve l  = (525)m,  S ides lopesare3 ' .2&2 ' .1 ,  Bank leve l  (7 .0 ) ,  BankWid th=6 ,0m

Cana l  da ta :  Bed leve l  = (3 .0 )m,  Bedwid th=8 .0m, Water level  = (5.0 m )

Bermleve l  = (5 .25)  m,s ides lopeare3 ' .2&2 .1  ,  Bank leve l  (7 .5 )  m ,  Bankwid th=6 .0m

Soi l  data I  Ysoir  = 1.6 t /m3 Qsoit  
= 30o

I t  is  required to make :

1 -  Comple te  Hydrau l i c  Des ign  (  15  marks  )
2- Draw hal f  sec.  Elevat ion (  upstream side )  . . , .  (  5 marks )
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bed leve l  = (10 .50)m,
Bank  leve l  =  (13 .70  )m

Water  leve l  =  (  12 .20  )m
Discharge = 6 m3/s

from berm to road = 3.2

(  lOmarks)
(10  marks)



Quest ion (  3)

Des ign  a  ta i l  escape fo r  the  channe l
0.45m/sec through 24 hours according

Dra in  da ta  :  Bed leve l  =  (6  25  )  m,

Berm Leve l  =  (  .10  5  )m

Cana l  da ta :Bed leve l  = (90)  m,

Berm leve l  =  (11 .5 )  m

Required
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to the fo l lowing data .

Bed Wid th  =  4 ,0  m,

S ide  s lopes  a re  1 .1  &3 .2

Bedwid th=30m

s ide  s lope  a re  1 :1  &  3 .2

':ffi-*d
Water leve l  =  8u l l -

Bank  lever  " , ;  :

Water  leve l  =  i10  3r -

Bank leve l  (  12 .31  r r ,

1 -  D imens ion  o f  we i r
2 -  D imens ion  o f  o r i f i ce
3-  D imens ion  o f  d ra inage p ipe
4- Draw sec. Elevat ion

(  7  marks  )
. . (  7  marks  )
(  7  marks  '

(4  marks  )

Ques t ion  (4  )  .  . . . . . . . . (  30  MARKS )

A reinforced concrete br idge ts to be constructed across the canal  whose cross sect ion as the
fol lowing data :  -

Bed w id th  =  18 .0  m Bed leve l  =  (  12 .00  )  water  su f face  leve l  =  (15 .0)

Berm leve l  =  (16 .0) Bank leve l  =  (  19  0) Berm Wid th  =  3 .0  m

Stde s lope f rom bed to  berm =  1 :1  ,  s ide  s lopes  f rom berm to  bank  =  2 : '1  ,  Land leve l  =  (16 .0)

the  br idge hav ing  two vents  each o f  c lear  span =  8 .0  m ,  Road w id th  over  b r idge =  B.O m

wid th  o f  foo tpa th  =  1 .5  m ,  roughness  coef f i c ien t  n  =  0 .025,  s lope o f  water (s )  =  8  cm/km

the br idge consists of  a s lab supported on main beams ,  Expected l ive load is 20 ton lorrv ano
uni form L L of  500 kg/m2

It  is  required to :  -

'1 -  Comple te  Hydrau l i c  Des ign  (B  marks  )
2- Design the di f ferent R.c part  of  the br idge (  15 marks)
3-  Draw R.F .T  de ta i l s  o f  the  br idqe (  7  marks)

This exam measures the fo l lowinq lLOs
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