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Dip loma Exam 41612018
Open Channel HyOiaul ics 1CVf,  SSS;'I ime 

allorvecl : 3hrs
N4ax. degree: 100

Anslver the fol lowing questions. Any missing data can
answer with neat sl<etches. Answers should be organized,

be reasonably :rssumed. I l lustrates your
concise and readable.

Question ( l)  . . . . . . . . .  (21 MARKS)

discharge of  300 cl 's .  . . . . . , . . . . (9 marks)

2') Shorv that the uraxiurum velocity in a circular open channel of a cerlain diaureter takes place
when the rvater depth is 0.81 times the channel diaureter. Also show that the rnaximum
discliarge occllrs rvhen the rvaler depth is 0.95 the diameter. ......... (12 'rarks)

Quest ion (2). . . . . . . . . . .  (24 MARKS)

l.) For Lrnifbrm larninar 1'lorv in wide open channels that:

a.)  The veloci ty distr ibLrt ion at  vert icai  sect ion is parabol ic.  . . . . . . . .  (3urarks)

l . )  An earth channel  is  l i r red rv i th concrete (n:0.015) has
3.0 f t  radius of ' the bottor l .  and is la id on a s lbpe of  0.0038.

side slopes l :1.5 ancl  is  tangent to a
Find the depth of uniforrl f lorv fbr a

(3 rnarks)

(3 marks)

(3 marl is)
of a trapezoidal open

d56=2.30 mm.

section. calculate the shear velocity, 112 m'arks)

b.) the avera-qe velocity : v

c . )  the  un i t  d ischarge :  q  - ?\ / "' J  o t  " " " . ' '

3 "
=

b ' "
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and then evaluate the values of the velocity coef1lcient a anci the mogreptulrcoel f ic ient  B.

2.) Estimate the tnaxitnum shear stress on both the sides anci the bottom
channel i f  ;  b:4y:20m, n:0,017. z: l .5,  s, , :  lOcr l /kur.

y.:2.60 t/m''. and angle of repose (0:35")

show how to check the stabil ity of the hydraulic

Question (3) (2s MARr(S)
l .) A rectangular channel lOft wide carries a flow rate of 500 cfb. Unifor'r ly ar 2.0 ft. The
channel is constricted at the end to produce a hydraulic.iuurp in the channel. Calculate the width
of constriction fbr the.iump to be.iust upstrearn lrorn constriction. (6 marks)

2') A unifomr florv of 22 rtt3ls occurs in a rectangular channel o1'4.8 ms rvidth and 2.30.rs
water depth. The channei bed is,eradually contracted to a width of 3.5 ms find:

a.)  The di f ference in water levels. iust  before and at  the constr ict ion.  . , . . . . . , . . . . .  (5 marks)

b') The width of contraction to produce crit ical clepth on it. and tlre drop in water levels. (5 rnarks)

c.)  Draw relat ionship between yr,yz Versus bz.  . . .  (4 tnarks)

d') The differences in water levels if the width is contracted to 1.6 u-rs (5 marks)



Quest ion (4) (30 MARKS)

1.) A hurnp of height (Az) is designed,o.r.ur.  cr i t ical f lorv concl i t ion and is instal led in a
rectangular channel. The depth of the approaching flow is (yr), draw the relationship
between (y1lLz) and F1. Also determine the values of the Fror-rde number of the incoming
flow so that(Az>y1 ) ( l2 marks)

2.) A l ined trapezoic' lal  channel with manning coeff ic ient (n:0.014) is to carry 1OOrnr/sec.
Discharge with channel bed slope 0.000312.If  the side slopes of the channel has an angle
70o with the horizontal. Determine channel dirnensions if it is to be designed as the most
eff ic ient channel sect ion. (  12 marks)

3.) sketch the water surface profile for the following cases:

a.) a hurlrp rvi th subcri t ical f lou'  (Q.b are constants)

b") Enlargement supercritical flor., ' (Q: constant)

c.) Sump with sub criticai florv (Q,b are constants)

Qoof.CucF

(2 marks)

(2 marks)

(2 marksT
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