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Purpose

 To develop a breach outflow hydrograph that can be routed 
downstream to determine flood inundation, flood wave arrival 
timing, and ultimate consequences.  

 Options:
 Use parametric equations for peak discharge and formation time to 

approximate a breach hydrograph.
 Use physically based breach models.
 Use parametric equations and guidelines for breach width, side slopes, 

and formation time to develop the breach within a flood routing model.



3

Types of Dams

 Know what kind of dam you’re 
breaching
 Concrete Gravity
 Concrete Arch
 Embankment
 Combination
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Types of Failures

• Concrete Gravity Dams
• Composed of multiple monoliths
• Foundational failure

• Sliding, shifting, sinking of one or more 
monoliths

• Extreme overtopping
• Sliding shifting, toppling of one or more 

monoliths

Austin Dam (Pennsylvania)
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Types of Failures

• Concrete Arch Dams
• Composed of multiple monoliths
• Very thin (relative to gravity dams)
• Arch translates force from impoundment to 

abutments
• If strength of arch is compromised, breach could 

include entire dam section.

Malpasset Dam (France)
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Types of Failures

• Embankment Dams
• Earth or rockfilled
• Erosional Failure

• Overtopping
• Piping

Credit Hydrologic Engineering Center, “Using HEC-RAS for 
Dam Break Studies”, August 2014
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Breach Development Guidelines

Credit Hydrologic Engineering Center, “Using HEC-RAS for Dam Break Studies”, August 2014
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Parametric Equations

• Embankment Dams
• Need size, shape and 

formation time of the 
breach opening

• Several regression 
equations exist for width, 
side slope, formation 
time, and peak discharge

• Resources:
• Wahl, Tony L., 1998.  Prediction of 

Embankment Dam Breach 
Parameters – A Literature Review 
and Needs Assessment.  Dam Safety 
Research Report DSO-98-004.  U.S. 
Bureau of Reclamation.

• Hydrologic Engineering Center, 
2014.  Using HEC-RAS for Dam 
Break Studies.  Technical Document 
TD-39.
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Physical Constraints

• Evaluate site-specific conditions that might affect breach 
development
• Erosion-resistant foundation, Cutoff walls, adjoining structures
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Physically Based Computer Models

• Can produce breach size, shape, 
and formation time, as well as 
breach outflow hydrograph

• Examples:
• NWS-BREACH (BRCH-J)
• WinDAM
• HR-BREACH
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Probabilistic Approach

• Acknowledge the high degree of uncertainty with breach 
development prediction

• Use Monte Carlo Method to predict exceedance 
probabilities of breach outflow hydrographs

• Automation
• McBreach, HR-BREACH
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Thank You!

Chris Goodell, Kleinschmidt Associates
Chris.Goodell@KleinschmidtGroup.com

www.TheRASSolution.com
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