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Learning Objectives

* |dentify four spillway
flow regimes

* Discuss typical rule
curves for gated
spillways

» Describe common
mistakes

- Demonstrate howto  —
extrapolate the rating &S
curve S
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Resources
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ENGINEERING AND DESIGN

Hydraulic Design of Spillways Hydraulic Design of

Navigation Dams

ENGINEER MANUAL ENGINEER MANUAL
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Source: publications.usace.army.mil



Four Flow Regimes

Free
uncontrolled

Free
controlled

FREE UNCONTROLLED FLOW

SUBMERGED CONTROLLED FLOW

Submerged
uncontrolled

Submerged
controlled
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Free Uncontrolled Flow

Welr equation

Q = CLH3~
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Effective Length

L=L — Z(NKp + Ka)He

' L :Phxsical Lengthz
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Free uncontrolled flow

Abutment
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Free Controlled Flow

Orifice equation

Qg — Cd GOB ZgH

DEFINITION SKETCH




Gate Width (B)

Pier

| B‘Phxsical Length‘ |

Pier

Free controlled flow
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Nominal Gate and Net Gate Opening
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Discharge Coefficient for Tainter Gates

- Based on physical
model tests

* Three spillway gates

* Gate ratio (G_/H) less
than 0.6
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Three Important Zones

Stable uncontrolled flow Unstable orifice flow Stable orifice flow

G > 0.625 H, G < 0.625 H
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Gated Dams - Flow Transitions
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