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T;Ihe followmg figure is a cross séction of an open channel. This cross section is divided mto 7 sectors as
shown in figure. The Mamnng coefficient (1) and mean velocity (V,,,e,m) correspondmg to each sector is
Shown in the table. It is required to:

1) Calcplate the geometric elements for the cross section. (3 Mqu{s)

* (ii) Galculate the mean velocity for the whéle cross section. (2 M‘ll‘ks)

. (iii) Calculate the values of energy and momentum coefficients. “ M‘ll‘ks)
(iv) Calculate the equivalent Manning coefficient using Horton and Elnstem formula; (2 M*lrks)
(V) Calculate the bed.slope of thie channel. (2 Marks)

(vi) Classify the flow according to Froude number. (2 Marks)
Sec n Vinean (m/sec) ; ' (t
2 0.025 1.4 = T 4m. |7/ WBm
3 0.013 12 4 A
4 0.025 1.6 | i =
5 0.013 1.2 I\ | P /] [4m
6 0.025 14 | L |
7 0.013 15 . | | Tam R
Question (N): (15 Marks) i mee e =
. *(a) Define the following terms: (4 M’lrks) T
r - Spemﬁc energy - Specific cnergy curve
-+- Specific discharge curve = . -0 U Control section .
"(b) It is proposed to build a bndge of span equals | .
- 6 m, across a channel of 10 m bed width; 1:1"side- B
slope, .3 m water depth and carries a dlscharge of
~.25 m’/sec as shown in figure. It.is requlred to: |- | v ' |

(11 Marks) i-1l1-'|'||||'

D Calculate the water depth in the bndge location.
(ii) The maximum height of imp which may be
installed in the bridge locatlon to produce cnt1ca1

*‘depth here.

+'(iii) What occurs for the water depth in the bridge

" location, if the channel bed is constncted to 2.8 m?

" (iv) How can the water levels before and after the
~_transition remain the same? (compute the value of )
~ a transition) “u . . ; A - P.T.O




.Question (TIII): (15Mark_’1 T R e ol 1o gy
Sluice gate
@ The figure shows a hydraulic jump formed
in a horizontal smooth rectangular open ;
- channel, the bed width is 10 m and the initial : —>
3pt.h is 2 m. The discharge passing is 185.3 _ :
m°>/sec. It is required to: (7 Marks) ——

(i) Calculate the sequent depth. Concrete . Opening
(ii). Classify the hydraulic jump. footing .
(iii) What is critical value of length (L)? \?
(iv) If the gate opening is equal to initial depth | . —_—

. of jump, what is the gate opening required to ' '

~ produce oscillating jump if sequent depth
remains constant?

(b) For the shown figure, it is required to:

, |25 m¥secim T
A (1) Calculate the specific force on the sluice .gate. if the :> 3m
N & _water flow rate is 5 m>/sec/m. Re-calculate the spec1ﬁc ‘ ;
|I-.—force if the water is static. (4 Mar ks) ' . 4 4

‘- (i1) Draw a general relationship. between spe01ﬁc force and
i water depth. (2 Marks)

| (iii) What occurs if the slulce gate is suddenly opened'7 (2 .
; ‘,;"f,Marks) : - - . .

'Question AV): (15 Marks)

(a) Deduce an expression to calculate the shear stress on the wetted perimeter in case of steady uniform

flow. (3 Marks)
(b) Deduce an expression to calculate the horrzontal dlstance of any GV.F using drrect step method 3

o.:Marks) R AR

(c) A hned rectangular channel shown in the’ followulg ﬁgure , carries a dlscharge ‘of 200 cfs its w1dth is
10 ft, its slope is 0.001 and n = 0.02. Ifa regulator is mstalled across-the channel which raises the water - f§ -

~' level at the gate location to a depth of'6. 0 ft. It s 1equ1red tO

(1) Sketch the water-surface profile for-the: channel 1f cntlcal slop is 0.0072..(4 M'lrks)
~“(ii) Calculate the horizontal distance froth pomt (A) to.a location'in the channel whose water depth is- |-

}_ “equal to normal depth (take three secuons only in the direct step method) (5 Marks) -

With my best wishes
Assoc. prof.. Dr/ Hamdy El- Ghandour
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