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17CV832 – HYDRAULIC STRUCTURES 

Scheme and Evaluation 

Q.No. Question Mark CO PO RBL 
1a Draw the typical layout of the diversion head work and 

name its components 

5 CO3 PO1 L2 

Ans  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

A typical layout of a canal head-works is shown in Fig. Such a head-works 

consists of:  

(1) Weir proper.  

(2) Under-sluices.  

(3) Divide wall,  

(4) River training works, such as marginal bunds, guide banks, groynes, etc  

(5) Fish Ladder.  

(6) Canal Head Regulator.  

(7) Weir's ancillary works, such as shutters, gates, etc.  

(8) Silt Regulation Works 
 
 

5M 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5M 

1b Explain energy dissipation structures 5 CO3 PO1 L2 
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Ans Energy dissipation devices:  

The flood water discharging through the spillway has to flow down from a 

higher elevation at the reservoir surface level to a lower elevation at the natural 

river level on the downstream through a passage, which is also considered a 

part of the spillway. At the bottom of the channel, where the water rushes out 

to meet the natural river, is usually provided with an energy dissipation device 

that kills most of the energy of the flowing water. These devices, commonly 

called as Energy Dissipaters, are required to prevent the river surface from 

getting dangerously scoured by the impact of the out falling water. 

 

Types as per cases 

 

 
 

2M 
 
 
 
 
 
 
 
 
 
 
 
 
3M 

2.  The figure shows a section of barrage. The various 

dimensions and levels are in meters. Determine the uplift 

pressures at key points and the exit gradient. Also find 

weather the section provided is safe against uplift and 

piping if it is founded on fine sand with permissible exit 

gradient of 1/6. 
 

10 CO4 PO2 L3 

Ans  
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3.  Explain types of cross drainage works 10 CO3,
CO4 

PO1 L2 

Ans Types of Cross-Drainage Works:  

(1) Type I (Irrigation canal passes over the drainage) : 

(a) Aqueduct (b) Siphon aqueduct  

(2) Type II (Drainage passes over the irrigation canal): 

(a) Super passage (b) Siphon super passage  

(3) Type III (Drainage and canal 

intersection each other of the same 

level): 

(a) Level Crossing (b) Inlet and outlet 

 

Aqueduct: The aqueduct is just like a 

bridge where a canal is taken over the 

deck supported by piers instead of a road 

or railway. Generally, the canal is in the 
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shape of a rectangular trough which is constructed with reinforced cement 

concrete. Sometimes, the trough may be of trapezoidal section. An inspection 

road is provided along the side of the trough. The bed and banks of the 

drainage below the trough is protected by boulder pitching with cement 

grouting.  

 

Siphon Aqueduct: The siphon aqueduct, the bed of the drainage is depressed 

below the bottom level of the canal trough by providing sloping apron on both 

sides of the crossing.  

 The sloping apron may be 

constructed by stone pitching or 

cement concrete.  

 The section of the drainage below 

the canal trough is constructed 

with cement concrete in the form 

of tunnel. This tunnel acts as a 

siphon.  

 Cut off walls are provided on both 

sides of the apron to prevent 

scouring.  

 Boulder pitching should be provided on the upstream and downstream 

of the cut-off walls.  

 The other components like canal trough, piers, inspection road, etc. 

should be designed according to the methods adopted in case of 

aqueduct. 

 

Super Passage: The super passage is just 

opposite of the aqueduct. In this case, the bed 

level of the drainage is above the fully supply 

level of the canal. The drainage is taken 

through a rectangular or trapezoidal trough of 

channel which is constructed on the deck 

supported by piers.  

 The section of the drainage trough depends 

on the high flood discharge.  

 A free board of about 1.5 m should be provided for safety.  

 The trough should be constructed of reinforced cement concrete.  

 The bed and banks of the canal below the 

drainage trough should be protected by 

boulder pitching or lining with concrete 

slabs.  

 The foundation of the piers will be same 

as in the case of aqueduct. 

 

Siphon Super Passage: It is just opposite 

siphon aqueduct. In this case, the canal 
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passes below the drainage trough. The section of the trough is designed 

according to high flood discharge. The bed of the canal is depressed below the 

bottom level of the drainage trough by providing sloping apron on both sides 

of the crossing.  

 The sloping apron may be constructed with stone pitching or concrete slabs. 

 The section of the canal below the trough is constructed with cement 

concrete in the form of tunnel which acts as siphon.  

 Cut-off walls are provided on upstream and downstream side of sloping 

pron.  

 Other components are same as in the case of siphon aqueduct 

 

Level Crossing: The level crossing is 

an arrangement provided to regulate 

the flow of water through the drainage 

and the canal when they cross each 

other approximately at the same bed 

level. The level crossing consists of the 

following components:  

 Crest Wall: It is provided 

across the drainage just at the 

upstream side of the crossing point. The top level of the crest wall is 

kept at the full supply level of the canal.  

 Drainage Regulator: It is provided across the drainage just at the 

downstream side of the crossing point. The regulator consists of 

adjustable shutters at different tiers.  

 Canal Regulator: It is provided across the canal just at the downstream 

side of the crossing point. This regulator also consists of adjustable 

shutters at different tiers. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2M 

4.  Design a suitable cross drainage work for following data 

at the crossing of canal and drainage  

CANAL:  

Full supply discharge = 32 cumecs  

Full supply level = R. L 213.5m  

Canal bed level = R.L 212.0m  

Canal bed width = 20m  

Trapezoidal canal section with 1.5H : 1V  

Canal water depth = 1.5m  

DRAINAGE:  

High flood discharge = 300 cumecs  

High flood level = 210.0m  

High flood depth = 2.5m  

Ground level = 212.5m 

15 CO3 PO2,
PO3 

L4 

Ans   
 
 



 
#132, AECS Layout, IT Park Road, Kundalahalli, Bangalore – 560 037 T:+9180 28524466 / 77 

           CMR    

 

           INSTITUTE   

           OF TECHNOLOGY   

Department of Civil Engineering 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
#132, AECS Layout, IT Park Road, Kundalahalli, Bangalore – 560 037 T:+9180 28524466 / 77 

           CMR    

 

           INSTITUTE   

           OF TECHNOLOGY   

Department of Civil Engineering 
 

 



 
#132, AECS Layout, IT Park Road, Kundalahalli, Bangalore – 560 037 T:+9180 28524466 / 77 

           CMR    

 

           INSTITUTE   

           OF TECHNOLOGY   

Department of Civil Engineering 
 

 
 



 
#132, AECS Layout, IT Park Road, Kundalahalli, Bangalore – 560 037 T:+9180 28524466 / 77 

           CMR    

 

           INSTITUTE   

           OF TECHNOLOGY   

Department of Civil Engineering 
 

 
 



 
#132, AECS Layout, IT Park Road, Kundalahalli, Bangalore – 560 037 T:+9180 28524466 / 77 

           CMR    

 

           INSTITUTE   

           OF TECHNOLOGY   

Department of Civil Engineering 
 

 
 



 
#132, AECS Layout, IT Park Road, Kundalahalli, Bangalore – 560 037 T:+9180 28524466 / 77 

           CMR    

 

           INSTITUTE   

           OF TECHNOLOGY   

Department of Civil Engineering 
 

 



 
#132, AECS Layout, IT Park Road, Kundalahalli, Bangalore – 560 037 T:+9180 28524466 / 77 

           CMR    

 

           INSTITUTE   

           OF TECHNOLOGY   

Department of Civil Engineering 
 

 
 



 
#132, AECS Layout, IT Park Road, Kundalahalli, Bangalore – 560 037 T:+9180 28524466 / 77 

           CMR    

 

           INSTITUTE   

           OF TECHNOLOGY   

Department of Civil Engineering 
 

 
 



 
#132, AECS Layout, IT Park Road, Kundalahalli, Bangalore – 560 037 T:+9180 28524466 / 77 

           CMR    

 

           INSTITUTE   

           OF TECHNOLOGY   

Department of Civil Engineering 
 

 
 

 

 

 

 

 

 

 

 

 



 
#132, AECS Layout, IT Park Road, Kundalahalli, Bangalore – 560 037 T:+9180 28524466 / 77 

           CMR    

 

           INSTITUTE   

           OF TECHNOLOGY   

Department of Civil Engineering 
 

 

 

5 What are the factors to be considered for the selection of 

site for C.D works 

5 CO3 PO1 L2 

Ans Selection of type of cross-drainage works 

 Relative bed levels  

 Availability of suitable foundation  

 Economical consideration  

 Discharge of the drainage  

 Construction problems 
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