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Goals

1. Use Cases for Hydraulic Structures in HEC-RAS

2. Computations for Hydraulic Structures 

3.  Controlling Hydraulic Structure in HEC-RAS



Overview

 Introduction to Hydraulic Structures
 Inline Structures

• Uses
• Weirs
• Gates
• Ratings

Lateral Structures
• Uses 
• Differences from Inline Structures



Inline & Lateral Structures

Hydraulic structures are used to model:
• Dams of all shapes and sizes
• Drop structures and natural drops
• Culverts
• Levees
• Diversions
• Detention ponds
• Natural overbank flow



Hydraulic Structure Features



Inline Structures







Cross Section Layout





Weir Options for Inline Structures

 Uses standard weir flow 
equation

 HEC-RAS accounts for weir 
submergence to reduce 
flow 
Weir shape

• Broad Crested
• Ogee



Ogee Weir vs Broad Crested

 Broad Crested 
• Single weir coefficient

 Ogee 
• Spillway Approach Height (P)
• Design Energy Head (He)
• Weir coefficient (C)

 Ogee (C) Adjustment
• Ratio of He / Ho

Q = CLH3/2



Typical Weir Coefficients



Weir Submergence

 Tailwater begins to impact flow
 RAS reduces weir flow coefficient automagically
 Different methods for Ogee and Broad Crested





Gates
 Gate methods

• Sluice 
• Radial
• Overflow Gates 
• Rating rurve



Sluice Gates



Gate Flow Types
 Gate Flow
 Submerged Orifice
Weir Flow



Sluice Gate Flow

𝑸𝑸 = 𝑪𝑪𝑪𝑪𝑪𝑪 𝟐𝟐𝟐𝟐𝟐𝟐

Where:

H = Upstream energy head (ZU – Zsp)

C = Discharge Coefficient , 0.5 to 0.7

W = Width

B = Opening



Orifice Flow / Submerged Flow

𝑄𝑄 = 𝐶𝐶𝐶𝐶𝐶𝐶 2𝑔𝑔𝑔𝑔
Where:  H = ZU – ZD

C = Discharge Coefficient, typically  0.8



Submergence Transition

𝑄𝑄 = 𝐶𝐶𝐶𝐶𝐶𝐶 2𝑔𝑔𝑔𝑔𝑔

Where: H = ZU - ZD



Low Flow / Weir Flow



Radial Gates



Radial Gate Flow

𝑄𝑄 = 𝐶𝐶 2𝑔𝑔𝐶𝐶𝑇𝑇𝑇𝑇𝑇𝑇𝐶𝐶𝐵𝐵𝑇𝑇𝑔𝑔𝐻𝐻𝑇𝑇



Radial Gate Submergence
 Tailwater increases and begins to impact flow

 Transitions to fully submerged orifice flow

𝑄𝑄 = 𝐶𝐶 2𝑔𝑔𝐶𝐶𝑇𝑇𝑇𝑇𝑇𝑇𝐶𝐶𝐵𝐵𝑇𝑇(𝑔𝑔𝑔)𝐻𝐻𝑇𝑇

𝑄𝑄 = 𝐶𝐶𝐶𝐶𝐶𝐶 2𝑔𝑔𝑔𝑔



Low Flow / Weir Flow



Overflow Gates

𝑄𝑄 = 𝐶𝐶𝐶𝐶𝑔𝑔 �3 2

Where:

H = Upstream energy head 
(ZU – Zsp)

C = Weir coefficient, 3.1 – 3.3







Outlet Rating Curve



Lateral Structures



Lateral Weir – Sacramento River



Levee





Cross Section Layout



Lateral Connections

Headwater connected to 
cross sections:

• Left or right
Tailwater connected to

• Other cross-sections
• Storage Areas
• 2D Areas
• Out of system





Lateral Structure Computations



Lateral Structure Computations



Lateral Weir Coefficients (Guidelines)
Terrain Feature Flow description Range of Weir Coefficients 
Non elevated overbank terrain. Lat 
Structure not elevated above 
ground

Overland flow escaping the main 
river.

0.2 to 0.5
SI Units: 0.11 to 0.28

Natural high ground barrier – 1 to 3 
ft high

Not quite a weir. Water must flow 
over high ground. Flow does not 
pass through critical depth

0.5 to 1.0
SI Units: 0.28 to 0.55

Levee/Roadway – 1 to 3 ft elevated 
above ground

Flow over levee/road acts like weir 
flow,  but becomes submerged 
easily.

1.0 to 2.0
SI Units: 0.55 to 1.1

Levee/Roadway – 3ft or higher 
above natural ground

Broad crested weir shape, flow 
over levee/road acts like weir flow

1.5 to 2.6 (2.0 default)
SI Units: 0.83 to 1.43



Controlling Structures



Structure Boundary Conditions



Time Series Gate Openings



Elevation Controlled Gates



Navigation Dam



Navigation Dam 

https://www.youtube.com/watch?v=IbXld0FH-OE



Rules

 A script for how to operate 
structures
 Can apply to:

• Inlines
• Laterals
• Storage Area Connections
• Pumps

 Flexible and powerful



Stability Considerations



Lateral and Inline Stability



Initial Overflow



Submergence Stability



Questions?


