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Stanford Gibson, PhD

Steady Flow Hydraulics:
Introduction and Examples

I. What is Steady Flow?

II. When Would I Use Steady Flow?

III. What are the Components of a 
Steady Flow Model?
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1. What is Unsteady Flow?

Steady Flow Unsteady Flow
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Flow does not change with time Flow changes with time
changes gradually
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1. What is Unsteady Flow?

Steady Flow Unsteady Flow

Q(t)Q(t)

Steady Flow Hydraulics:
Introduction and Examples

I. What is Steady Flow?

II. When Would I Use Steady Flow?

III. What are the Components of a 
Steady Flow Model?
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II.  When Would I Use Steady Flow?
Why 

The Principle of Parsimony

“It can scarcely be denied 
that the supreme goal of all theory 
is to make 

the irreducible basic elements 
as simple and as few as possible
without having to surrender 
the adequate representation 
of a single datum of experience.”

-Actually Einstein (Sr) 
1933 Lecture

= the simplest model is the null hypothesis

II.  When Would I Use Steady Flow?
Wouldn’t 

As yourself two questions:

• Does Volume Matter

• Does Timing Matter
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Hydrologic Routing
Steady Flow

Hydraulic Routing
Unsteady Flow

Example 1: Flood Attenuation
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Example 2: Tributary TimingQpeak =500 cfs

Qpeak =200 cfs

Qpeak = ?
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Lateral Structures 
and

Storage Areas

Pumps

Example 3: Time Sensitive Diversions or Attenuating Storage

II.  When Would I Use Steady Flow?

1. Big

2. Quick

3. Perks
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II.  When Would I Use Steady Flow?

1. Big – Need Fast Runtimes

2. Quick

3. Perks

Mekong 
River

Model
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800,000 m
~500 miles

Mekong River Model
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II.  When Would I Use Steady Flow?

1. Big

2. Quick – Expedited Analysis

3. Perks

Espanola Valley Ecosystem Restoration
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• Steady State Model developed with recurrence peaks
• Used to evaluate inundation and upstream and downstream

connections of restoration features
• Quick and inexpensive.
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0.2 % Event

50 % Event

50 % Event

0.2 % Event

II.  When Would I Use Steady Flow?

1. Big Models (Fast Runtime)

2. Quick Analyses

3. Perks - Steady Flow Only Options

i. Scour
ii. Floodways (for now)
iii. Ice
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Bridge 
Scour

Bridge 
Scour
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https://www.hec.usace.army.mil/confluence/rasdocs/rastraining/latest/rsm-river-mechanics-podcast

River Mechanics Podcast
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Ice Jam

Feb 2, 1988 Feb 2, 1988 

Feb 2, 1973 Dec 9, 1966

Muskegon 
Ice Jam
Model
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Building Model Cross Sections
Community LiDAR + USACE Survey

Calibration
Data
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Ice Jam Calibration

I. What is Steady Flow?

II. When Would I Use Steady Flow?

III. What are the Components of a 
Steady Flow Model?
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I. What is Steady Flow?

II. When Would I Use Steady Flow?

III. What are the Components of a 
Steady Flow Model?

II.  When Would I Use Steady Flow?

.fxx
Steady Flow File

.gxx
Geometry File

.pxx
Plan File

.prj
Project File

Steady Flow Model Components
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.fxx.gxx

.pxx

.prj

.fxx
Steady Flow File

.gxx
Geometry File

.pxx
Plan File

.prj
Project File

Steady Flow Model Components
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Steady Flow Model Components

Steady Flow Model Components
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Steady Flow Model Components

Steady Flow Model Components

Cross Sections
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Steady Flow Model Components

Cross Sections

Blocked Obstruction

“Levee”

Ineffective
Flow

Channel Banks

Steady Flow Model Components
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Steady Flow Model Components
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