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Streambank Failure Mechanisms

• Streambank Instability: an inherent property of 
alluvial systems

• The incidence and rate of instability is increased by 
disturbance
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Flow

Sediment

Frequency
Natural erosion produces nearly 30 percent of the total 
sediment in the United States.   Accelerated erosion from 
human activities accounts for the remaining 70 percent. 
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• Streambank Instability: an inherent property of 
alluvial systems

• Not just a sediment problem…
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Geotechnical Failures 
•Unrelated to tractive 
force

•Typically caused by 
variations in soil 
moisture

•Characteristics:
• Fractures
• Mass wasting
• Rotational failures

Streambank Failure Mechanisms

Hydraulic Failures 
•Occur when tractive 
force of flows > 
critical shear 
materials

•Characteristics:
• Lack of vegetation
• high boundary 

velocities
• no mass wasting at 

the the toe
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• Belleville Locks and 
Dam, 2005

• Geotechnical Failure 
Due to Rapid Draw 
Down, Due to…

• 42 miles upstream to the next 
dam, plus tributaries

• Rapid draw down up to 14 feet
• Widespread bank failures…

images by John Clarkson, USACE, 2005
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• Most Streambank failures are a combination of 
hydraulic and geotechnical failure.

Hydraulic 
Failure

Geotech. 
Failure
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• Most Streambank failures are a combination of 
hydraulic and geotechnical failure.
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Services
• Analysis, design, and permitting 

in 2016
• General ARAP for Bank 

Stabilization, 290’
• T&E Species Review
• Bat Habitat Survey
• NFIP Compliance

• Bid Documents / Bid Period 
Support

• Construction Oversight
• Construction Completed 

February 1, 2017
• Ahead of Schedule and on 

Budget
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Design Challenges
Utilities

Confined Work Space

Utilities

Traffic

Floodway

Failure Mechanisms

Erosion and Sediment Control

Space for Guardrail
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Construction Challenges
More Utilities
Stubborn Drivers
Surprise Spring
Construction Loading / 
Geotechnical Hazards

Field Adjustments
Wick Drains Beneath the Road
French Drain at Spring



Built for Versatility

2019 Ohio Stormwater Conference

Pistol Creek at Mammon Drive



Built for Versatility

2019 Ohio Stormwater Conference

Pistol Creek at McCammon Drive



Built for Versatility

2019 Ohio Stormwater Conference

Pistol Creek at McCammon Drive



Built for Versatility

2019 Ohio Stormwater Conference

Pistol Creek at McCammon Drive



Built for Versatility

2019 Ohio Stormwater Conference

Pistol Creek at McCammon Drive



Built for Versatility

2019 Ohio Stormwater Conference

Pistol Creek at McCammon Drive



Built for Versatility

2019 Ohio Stormwater Conference

Pistol Creek at McCammon Drive

Lessons Learned
Know the utility personnel and their cell 
number

Plan time for construction, labor intensive

Construction oversite is critical to schedule 
and budget

Contractor communication

Coordinate with maintenance crews
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Thank you

Patrick McMahon, S&ME

pmcmahon@smeinc.com
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