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Spillways and OSpillways and Op yp y
Provide the capability to releProvide the capability to rele

water from the reservoir towater from the reservoir to
t t l lt t l lwater control regulawater control regula

Outlet WorksOutlet Works consist of a coconsist of a coOutlet WorksOutlet Works –– consist of a coconsist of a co
designed to control the releadesigned to control the relea
reservoir as required for projreservoir as required for proj

SpillwaysSpillways –– allow release of wallow release of w
t b t d l dt b t d l dcannot be stored or releasedcannot be stored or released

of the reservoirof the reservoir
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Outlet WorksOutlet Works
ease an adequate rate of ease an adequate rate of 
o satisfy dam safety and o satisfy dam safety and 
ti f th j tti f th j tation of the project.ation of the project.

ombination of structuresombination of structuresombination of structures ombination of structures 
ase of water from the ase of water from the 
ject purposes or operation.ject purposes or operation.

water downstream that water downstream that 
d f f th bj tid f f th bj tid for any of the objectives d for any of the objectives 
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SpillwSpillwpp
Gated (controlled) or UngateGated (controlled) or Ungate

Ungated Ungated 
are safer (no mechanical fixures tare safer (no mechanical fixures t
operator; not likely to be obstructoperator; not likely to be obstruct
need a longer length for the sameneed a longer length for the same

Gated spillways Gated spillways 
provide greater control of outflowprovide greater control of outflow
initial cost is usually 25% to 30%initial cost is usually 25% to 30%initial cost is usually 25% to 30% initial cost is usually 25% to 30% 

Surface Spillways or Orifice/Surface Spillways or Orifice/
Surface Surface –– discharge via weir equation discharge via weir equation 
Tunnel or Orifice Tunnel or Orifice –– discharge via orificedischarge via orifice

greater head. (common in deep canygreater head. (common in deep cany
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wayswaysyy
ed (uncontrolled)ed (uncontrolled)

hat can fail; does not depend on hat can fail; does not depend on 
ted by debris). ted by debris). 
e maximum discharge rate; e maximum discharge rate; 

w rate; w rate; 
less.less.less.  less.  

/tunnel Spillways/tunnel Spillways
(function of H^1.5)(function of H^1.5)
e equation (function of H^0.5) so need e equation (function of H^0.5) so need 
yons)yons)

838/5838 838/5838 Slide #Slide #33



Types of SurfaTypes of SurfaTypes of SurfaTypes of Surfa
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Types of SurfaTypes of SurfaTypes of SurfaTypes of Surfa
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Types of SurfaTypes of SurfaTypes of SurfaTypes of Surfa
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Orifice SOrifice SOrifice SOrifice S
Generally are construced foGenerally are construced foyy
Have submerged inletsHave submerged inlets
Usually controlled with u.s.Usually controlled with u.s.
gategategategate
Could have uncontrolled u.Could have uncontrolled u.
2 inlets should be required2 inlets should be required2 inlets should be required 2 inlets should be required 
Trash racks requiredTrash racks required
Aeration d.s. from inlet musAeration d.s. from inlet mus
Require detail hydraulic anRequire detail hydraulic an
studiesstudies
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SpillwaysSpillwaysSpillwaysSpillways
or large flowsor large flowsgg

 guard gates and an internal  guard gates and an internal 

.s. gate.s. gate
for each tunnelfor each tunnelfor each tunnelfor each tunnel

st be providedst be provided
nalysis and often model nalysis and often model 
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TunneTunne

Cavitation Cavitation 
damage below damage below 
aeration slot in aeration slot in 
’83 flood’83 flood
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el Spillways at Glenn el Spillways at Glenn 
C DC DCanyon DamCanyon Dam
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Drop Inlet (morninDrop Inlet (morninp (p (

3 flow regimes3 flow regimesgg
1.1. Crest control Crest control –– weir eqweir eq
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ng glory) spillwayng glory) spillwayg g y) p yg g y) p y

qu; open channel flow d.s.qu; open channel flow d.s.
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Drop Inlet (morninDrop Inlet (morninp (p (

2. Tube or orifce control (2. Tube or orifce control (((
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ng glory) spillwayng glory) spillwayg g y) p yg g y) p y

medium heads)medium heads)))
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Drop Inlet Drop Inlet 
(morning(morning(morning (morning 

glory) glory) g y)g y)
spillwayspillway

3. Full pipe flow3. Full pipe flow3. Full pipe flow 3. Full pipe flow 
(high (high 
heads); jet heads); jet 
flow in orificeflow in orifice
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flow in orificeflow in orifice
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Drop Inlet Drop Inlet 
(morning(morning(morning (morning 

glory) glory) g y)g y)
spillwayspillway
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Energy DEnergy D
Commonly, a large spillway flCommonly, a large spillway fl

head develops high velocitihead develops high velociti
S h fl i d t ti t tS h fl i d t ti t tSuch flow is destructive to tSuch flow is destructive to t
must be dissipated. Typicalmust be dissipated. Typical
techniques include:techniques include:techniques include:techniques include:

Stilling Basins (hydraulic jumpStilling Basins (hydraulic jump
When the approaching flowWhen the approaching flowWhen the approaching flowWhen the approaching flow
sills are added to force the sills are added to force the 
regime.regime.gg
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DissipationDissipation
ow with even a moderate ow with even a moderate 
ies, i.e., large kinetic energy. ies, i.e., large kinetic energy. 
th d h l thth d h l ththe d.s. channel; the energy the d.s. channel; the energy 
l energy dissipation l energy dissipation 

p basins)p basins)
w is super critical blocks orw is super critical blocks orw is super critical, blocks or w is super critical, blocks or 

flow into the subcritical flow into the subcritical 
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Submerg
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FREEBFREEB
Freeboard for wave action is bFreeboard for wave action is bFreeboard for wave action is bFreeboard for wave action is b

(distance from windward (distance from windward 

So
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BOARDBOARD
based on wind speed and fetchbased on wind speed and fetchbased on wind speed and fetch based on wind speed and fetch 
side of reservoir to the dam)side of reservoir to the dam)

ource: USBR Design of Small Dams
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