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Scour Overview

• 60% of Bridge Failures are due to scour (American Society of Civil Engineers, “In Search of Solutions: Proceedings of the Hydraulic Engineering Sessions at 
Water Forum 92”)

• History of Bridge Scour in Connecticut:
• National Scour Evaluation program initiated in  early 1990s
• Recording and Coding Guide for the Structure Inventory and Appraisal of the Nations Bridges

• Types of Scour:
• Aggradation and Degradation 
• Contraction Scour
• Local Scour
• Lateral Stream Migration 

• Scour mitigation/prevention/monitoring:
• Bridge Foundation Depths
• Bridge Scour Countermeasures
• Scour Monitoring (Bridge Watch)



National Scour Evaluation Program

• Push from FHWA for States to evaluate all bridge structures for 
scour

• Technical Advisory – Evaluating Scour at Bridges (Oct. 28, 1991)
• Federal Regulations 23CFR 650 Subpart C – National Bridge 

Inspection Standards.
• Connecticut initiated evaluation of all bridge structures.

• This was largely a result of the Schoharie Creek Bridge Collapse in 
Fort Hunter, New York.

• Failed due to scour of weak rock under the spread footings.



NBIS Bridge Evaluation Guide

• NBIS Recording and Coding Guide for the Structure  Inventory and Appraisal of the Nation’s bridges.
• Guidance Document has multiple category's related to different components of the bridge called items.

• Items most related to scour are Items 113, 71, and 61.



NBIS 113 Rating



NBIS Bridge Evaluation Updates

• Updates to the NBIS Bridge Evaluation Guidance.



Aggradation and Degradation

• Long-term streambed elevation changes due to natural or 
maninduced causes.



Aggradation

Aggradation: Deposition of upstream sediment

• Sediment Deposition is common at multi-box 
culvert crossings.

• Can be due to poor alignment.



Degradation

• The lowering or scouring of the 
streambed over relatively long 
reaches due to deficit in sediment 
supply from upstream.

• Downstream exposed utility pipe 
indicates possible degradation 
problem.



Degradation (Continued)

• Project No. 0102-0303: Route 123 in 
Norwalk, July 2007 Exposed Footings 
due to Stream Degradation.

• Emergency Repairs in 2003 under 
Proj. 0102-0313 involved a Grout Bag 
Revetment, followed by a full Bridge 
Replacement in 2008.



Contraction Scour occurs when the flow area of a stream at flood stage is reduced, either 
by a natural contraction (or constriction) of the stream channel or by a bridge.

Contraction Scour



Contraction Scour (continued)

• Proj No. 137-153, Bridge No. 02779 Failure: Rt. 184 in Stonington, March 2010 – Tropical Storm Irene
• Contraction at Inlet Generates High Velocity, Pressure Flow Condition Exacerbating Local Scour, Undermining Outlet 

Wingwall.
• Proposed: Larger Span Structure with Riprap Spill-Through Abutments on Piles.



Local Scour

• Local Scour is the removal of material around piers, abutments, spur dikes, and embankments caused by blow 
acceleration and turbulence.

• Near bridge sub-structural elements and embankments. Local scour can be exacerbated by accumulation of 
debris in a bridge opening.



Local Scour (continued)
Local Scour at Bridge Pier



Lateral Stream Migration
Lateral Stream Migration such as flow around a bend where the scour may be 

concentrated near the outside of the bend.



Lateral Migration (continued)

Outside of River 
Bend Susceptible to 
Erosion



Lateral Migration (continued)

Lateral Stream Migration Case:
Bank Erosion on Outside of River 
Bend.

Project No. 0149-0088: Route 45 in 
Warren on March 2020
Embankment Failure due to Stream 
Meandering.

Proposed: Riprap Revetment 



Project 0149-0088 Roadway Embankment Revetment Design



Scour Mitigation/Prevention/Monitoring

• Bridge Foundation Types and Depths
• Bridge Scour Countermeasures
• Scour Monitoring



Bridge Foundation Types and Depths



Bridge Scour and Foundation Depth at Bridge No. 04770



Bridge Scour Countermeasures

Project 148-0213
• Scour countermeasures are used when 

foundations cannot be designed to 
resist scour.

• The scour countermeasures prevent 
scour from occurring.



Various Scour Countermeasure Designs



Most Common Countermeasure is Riprap



Scour Monitoring
• Scour Critical Structures NBIS Item 113 Rating of 3.
• Scour Monitoring Systems
• Bridge Watch



Scour Monitoring Systems
• Active Sonar Monitoring Station

Cons 

•Interference caused 
by biological 
material (plants/fish) 

•Requires 
intensive installation 
process 

Pros  

•Continuous Real 
Time Monitoring  

•Records erosion 
and deposition 

 

• Tilt Monitor

Cons 

•Provides only 
limited information 
about the scour 
occurring, only 
the health of the 
bridge

Pros  

•Continuous real 
time monitoring  

•.1 degree resolution 

•Easy installation  

 



Scour Monitor System Example
• Detail of sonar scour monitoring system for Project 0200-0038 Rail structure over the 

Willimantic River.



Bridge Watch



BridgeWatch NEXRAD Data



THANK YOU FOR YOUR TIME AND ATTENTION

Q & A
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