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HYDROENGINEERING STRUCTURES-4



Dam Outlet Works and Energy Dam Outlet Works and Energy 
Dissipation Dissipation 

      

    1. Introduction1. Introduction  

2. Design flood2. Design flood

3. Spilways 3. Spilways 

4. 4. Bottom outletsBottom outlets

5. Energy dissipation5. Energy dissipation    



 

Bottom outlets are openings in the dam  

used to draw down the reservoir level.  

According to their hydraulic operation they are 

pressure pipe outlets. 
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Elements of the bottom outlet

- intake structure
- emergency gate
- controle gate
- pipe on pressure



 

Intake structure 

 

The entrance to the outlet supports trashrack  
and provisions for installation of stoplog devices.  

 

The submerged intake structure is adopted. 

Note the inlet construction and shape are designed  
to reduce the head loss. 
 



Outlets in the embankment dams



Outlets in concrete dams

Hydraulic design 
 
 

The control gate is placed downstream 
from the steel pipe entrance. 

The emergensy gate is placed upstream. 

 

The flow is under pressure. 
 



Hydraulic design

max max

for Т=time of empting
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D – diameter of the pipe
F – cross section area of the pipe
H

max
 - pressure





„T“ must be15-30 days



Energy dissipationEnergy dissipation



Design of stilling bassins
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Iteration calculations: 

1st iteration:

2nd iteration:
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Desing stilling basin for bottom outlet





Day 09: #4 Exercise

Spillway design and its stillinng basin

Please define the diameter of a bottom 
outlet, draw its rating curve and define the 
parameters of its stilling basin!
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