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* Exercise No. D 4

. Figure (1) shows a main canal cross section in whic: a reinforced concrete
regulator will be coastructed. The maximum dischary? passing through the

. 3, . o . .

regulator is22 m’/sec and the maximum allowable heacing up is 10 em. It is

required give a complete hydraulic design of the regulater (5 points). 1
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‘ Figure (1) D.S. Cro. s sect aon of main drain
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Facuity of Engineering 1* Term, 2010/ 2011

Irrigation Eng. and Hydraulics Dept. Irripation Structures (1)

Sheet (1)

Hydyauilic Design of Repulators

Figure (1) shows a main canal D.S cross section in which a reinforced concrete
-regulator will be constructed. The regulator consists of 4 vents each 3.0 m width. The
maximum discharge through the regulator is Q = 50 m¥sec and the maximum
allowable heading up is 10 cm.. The following data are also considered in the design:
() The bridge width =10.0 m and 2 sidewalks of 1.25 m each, (ii) The pier width =

1.0 m, (iii) Box and sloping wing walls are used for upstream and downstream sides,
respectively, and (iv) CB = 14. '

[t is required to:
b~7%) Check the heading up:
~ b) Give the required floor length-and thickness for percolation and scouring.
¢} Draw using a suitable scale each of the following items:

i. Plan (HLE.R.)
ii. Longitudinal section through a vent centerline; and
iii. Section Side View through the bridge centerline.
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Figure (1) D.S ¢ross section of the main canal
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e : Reoulator-2 “
A remforced concrete control regulator is to be. constructed across a main canal at}

The 1ong1tud1nal section of the canal is shown in- the given figure. The avaﬂable data f01 the :

- regulator are A
e The brldge W1dth over the regulator is 12 Om and-t has two 51dew11ks of 1.5m w1dth for each,

«U.S broken and D.S sloping wing walls are used,

» The w1dth of each pier is 1.0 m, and

* The rnaxnrnum allowable heading up for the case of fully open gates is 10 cm .

Assummg any mlssmg data , Itis requu‘ed to:

- g//l Give the complete hydraulic design of the regulator
2. F 1nd the fequlred floor dimensions accorqu to pelcolatlon and scouring (Cs=15),
.3 Gwe the comp[ete structural design of the reqmred steel gate as a vertical sliding type, and
ﬁnd the requxred Itftmg Jforce for each one, !
4 Redes1gn the steel gate as a radial type, con51dermg the suitable frame work.

5. Draw. neat sketches for the followmg views:

i- Pl‘an»(H.E_;R) R Longltudma secnon through the regulator.
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Distance,Km ~ ¢|0n0 1000 : ) 21000 ] 3/000
Ground Level  [13.00) 1300 © (13100 N
Road Lavel  (14.20) 10y (14.50) — 50
Berm Level - (12.90) {(12180) (12.70) :
High Water Level. {12.40) (12.30Y(12:20) . - T 10)
Cow Water Level” [11.80) (11.70) (11.60) - (11.50)
Diischarge m3/sec|. ‘ Qmax= 27, 0 & Qmin=18.0 m3/sec
- " Long. Slope ) o 10cm m-
"Bedlevel  {9.80) o0y - (9n6‘0) (d.50)
Bed Width. - |~ , ‘ .14.;09.“,1 S
Side Slopes .~ | - ) 8.2
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