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Q1] The regulator shown in Figure belov has a width 5.5m . Give a solution
for the following :-

a) If the design head is 3.4m , calculate the design discharge for controlled
spillway crest .
b) If the gate is fully opened the spillway crest will be uncontrolled , the
actual head become 1.3m , calculate the actual and design discharge for
uncontrolled spillway crest . :

| c) At fully closed gate with U/S head over the crest 3.4m , use Khosla’s
method and find the uplift pressure hezd at key points of sheet piles and
exit gradient . Also show which bed material be safe against piping .

==

Q2]Determine if 2.5m x 2.5m square ecge reinforced concrete box culvert
with roughness coefficient (Ke=0.2) iz adequate to pass-a discharge
20m?*/s. The data help you for answer :

- shoulder elevation El=32.5m ,

- culvert entrance invert EI=30.5m ,

- culvert slope = 0.02
-TW=1.6m,

- culvert length =60m .




Q3] Answer One of the following
(A) The 0.3m diameter smooth galvanized iron pipe convey Q=0.2m%/s ,
for v=106 m?s , C=110 . Find the head losses due to friction for 3000m

distance of this pipe by using both Darcy-Weisbach and Hazen- William
formulas .

(B) Show that ‘or a hydraulic jump in a rectangular channel the Froude
number upstreain Fr1 and downstream Fr2 are related by :

8Fr1?
fr2%= —
[(1+8Fr12)05-1]3

If the Fr2 after a jump is 0.36 show the type of this jump and suitable stilling
basin that should be used with this jump .

Q4] A warped expansion transition is to be designed to connect 1.5 flume
to trapezoidal channel ; bc=3m , yc=1.3m and zc=1.5 . If the difference in
elevation between inverts of channel and flume is 0.3m and the flow depth
at flume is"1.6m , use loss coefficient Ce=0.2 . Find the length of transition
and ; bed width , side slope , and flow depth at mid section of transition .

Q5] Water flows in a wide finished concrete channel (n=0.012) as shown in
Figure . If the upstream Froude number

and depth are 4 and 0.05m respectively.

Determine the So1 and So2 those need s “ —

for uniform flow at both channels Mﬁ
(note ; treat a hydraulic jump as a jump : -y

in horizontal surface).

Q6] Flow in a rectangular channel is at velocity 1.5m/s and depth 0.4m .
Neglect the effect of approach velocity and determine the height of

suppressed sharp-crested weir be installed into this channel {o rise the
water depth upstream of this weir 1.6m . (use Cd=0.7)
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