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Culvert Failure Video
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Presenter Notes
Presentation Notes
Key MessageThis video shows the failure of a culvert during a high flow event where the culvert opening was clogged, and the water overtopped the road and eroded away the road embankment being breached. Background InformationThe event took place in Freeport, Maine.  Slide ControlSelect “play” to begin the video.This is a participant engagement slide. Instructional MethodsVideo.Video length: 2 minutes, 10 seconds. Instructor cues:Key points for instructor to point out during video:The road has been overtoppedThere is erosion of the downstream embankmentAs erosion causes pavement to break near the inlet, a whirlpool forms near the inlet.The overtopping subsides as the piping beneath the embankment/and along the pipe gains capacity.Pavement over culvert collapsesCulvert then floats out of showing inlet end was crushed/upturned/damaged, which substantially reduced capacity of the culvert. Ask: What are likely causes of the damage to the culvert inlet?Answer: It is very possible that there was erosion beneath the inlet invert of the culvert, which permitted either debris, like a tree, to catch on the invert, or the force of the water to fold the invert into the opening of the culvert choking off capacity Notes and ReferencesVideo provided by NHI.
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Scour Program

 Federal Highway Administration (FHWA) established 
a national scour evaluation program as an integral 
part of the National Bridge Inspection Program
 23 CFR 650 Subpart C - NBIS- Scour Critical 

Bridges

Presenter Notes
Presentation Notes
New section title slide option 2
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23 CFR 650 Subpart C – Scour critical bridges
Due to 60% bridges fail by scour -FHWA study

 Requires a bridge owner to identify scour critical bridges
 Report to FHWA.
 Develop a POA to monitor known and potential scour deficiencies. 
 Address critical findings of these bridges. 

Regulation requiring action by the owners.

Presenter Notes
Presentation Notes
Release Updated Regulation in January 2005, which underscores the guidance in the FHWA’s Advisory regarding POAs.
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Strategies to Meet CFR Requirements

 Inspect Scour Critical bridges.
 Resolve Unknown Foundations bridges.
 Report to FHWA; data management.
 Work with Local Agencies on Deficient brides.
 FHWA Inspection QA Audit annually.

Identify Deficient bridges
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Bridge failures - Oregon

 Umatilla County
 February 2020

Presenter Notes
Presentation Notes
New section title slide option 2



Scour Critical Bridge Failures
Umatilla County Br#59C435
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Presenter Notes
Presentation Notes
Bridge approach failed due to spread footing undermining.  Snow melt and the flood diverted around the bridge causing the bridge approach to fail.



Scour Critical Bridge Failures
Umatilla County Br#59C439
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Presenter Notes
Presentation Notes
Single-span bridge on short piles.  Piles got undermined and the ridged single-span bridge rotated and failed.  The bridge is much shorter than the channel and the channel widened causing the water to go behind the bridge.  Furniture against the tree



Scour Critical Bridge Failures
Umatilla County Br#59C378
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Presenter Notes
Presentation Notes
20-ft single span bridge failure.  This bridge is typically dry



Scour Critical Bridge Failures
Umatilla County Br#59C428
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Presenter Notes
Presentation Notes
Upstream of the bridge embankment is well protected and the riprap installation is intact.  Downstream embankment is another story.  The same embankment protection has failed and the house in danger of lost



Scour Critical Bridge Failures
Umatilla County Br#59C93
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Presenter Notes
Presentation Notes
Picture of bridge and the roadway flooding.  No roadway due to flooding
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Scour Code Rating - Changing
Two Parts: Theory: Calculated scour and Observed scour

 N: Not over waterway
 U: Unknown foundations-scour critical due to no documentation.



Scour Code Rating
Scour critical for Observed.
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Presenter Notes
Presentation Notes
Br#41c12 Br#16837 &8 Two-span bridge on piles. The incipient overtopping scour depth is 5.3 feet and the pile embedment is 6.6 feet after the anticipated scour per the hydraulic report on file. The report evaluates the scour code as a 3. HMW  Three-span bridge on piles. The incipient overtopping flow scour depth is 4.0 feet and the pile embedment 5.3 feet per the hydraulic report on file. The report evaluates the scour code as a 3. Br#08100  Footing is less than 6 foot embedment11536f footing exposed but minor (12”) undermining



Purpose of Plan Of Action

Describes the 
countermeasures selected to 
address the vulnerability of 
the bridge scour.

Describes procedures for 
inspectors and engineers to 
implement before, during, and 
after a flood event to protect 
the traveling public.
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Plan Of Action (POA) –What is in POA
ODOT provides support for local agencies

1. General Information
2. Responsibility for POA 
3. Scour Vulnerability
4. Recommended Action(s) (see section 6 & 7)
5. NBIS Coding Information
6. Monitoring Program
7. Countermeasure Recommendations
8. Bridge Closure Plan
9. Detour Route
10.Attachments
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Who is Responsible? 
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Presenter Notes
Presentation Notes
City of salem



Plan Of Action
Section 2 –Who is responsible for POA?
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Plan Of Action
Section 3 –How the vulnerability are accessed?
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Presenter Notes
Presentation Notes
Field observation & verify the scour or calculated scour
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Presenter Notes
Presentation Notes
Mill Ck bridge –city of Salem-Observed or Calculated



Plan Of Action
Section 4 –What are the recommendations?
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Presenter Notes
Presentation Notes
City of salem 470602 what is the recommendation, will be remove the drift



Plan Of Action
Section 5 – Coding and notes on the vulnerability.
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Presenter Notes
Presentation Notes
Document the scour code 



Field observation of the footing vulnerability 

Debris between 
column & footing 
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Presenter Notes
Presentation Notes
Bearing loss



Plan Of Action 
Monitor for Maintenance Personnel
Section 6- What Flood monitoring Program planned?
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Presenter Notes
Presentation Notes
What needed to be ding at high water flow



What Plan of Action Needed –provide riprap
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Presenter Notes
Presentation Notes
Br#19C46, upstr bt 2, span 2 – protect the bridge by installing riprap and monitor during high water flow



What Remedy? 
Visual inspection 
after a high water 
event and routine 
inspection to 12 
months

Loss of bearings
27



Plan Of Action, Bridge Closure
Section 8 –When Maintenance Personnel to close Bridge
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Presenter Notes
Presentation Notes
When bridge fail, then what detour need to be in place, what other bridges are vulnerable



Plan Of Action, Bridge Closure
Section 8 –When Maintenance Personnel to close Bridge
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Close the bridge 
what detour?

Presenter Notes
Presentation Notes
When bridge fail, then what detour need to be in place, what other bridges are vulnerable



Plan Of Action - attachments 
Section 10 – Information for Maintenance Personnel.
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Plan Of Action
 Section 10- Attachments- detour map 
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Three Scour 
Countermeasures

• Flood Monitor and 

Inspection.

• Fix Monitoring.

• Hydraulic/Structural Fixes.

Scour Fixes - Countermeasures
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What is needed to evaluate scour code per NBIS?

 As-Built Drawings
 Foundation Report.
 Pile Records and Drill Logs
 Hydraulic Reports (scour analysis report included report). 

Presenter Notes
Presentation Notes
As-Built Drawings (signed, final copy containing final construction notes).



Agency Involvement | Update ODOT with Repairs

Monitoring 
during and 
after high 

water events

Document 
history of 

Scour  
inspection & 
Scour fixes 

Update POAs & 
Detour Maps
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Examples of 
Local Agency Structure 

Failures from scour
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Summary of Local Agency 
Structure Losses 2007- Present
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Presenter Notes
Presentation Notes
Ayers Road Bridge:Installed a Bailey Bridge using Salem, Milwaukie bridge crews, LGS & countyAssisted with Federal Emergency Funding Kutch Road:Cost comparison of Repair Options vs Replacement Assisted with Federal Emergency Repair Funding



Scour Critical Bridge Failures
Oregon Local Agency Bridge Failures

Josephine Co | Culvert 
January 2017
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Presenter Notes
Presentation Notes
Bridge failure from flood and debris.  Debris caused spread footing to undermined and ultimately causing the bridge to fail



Josephine Co | Sand Creek
January 2017

Scour Critical Bridge Failures
Oregon Local Agency Bridge Failures
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Josephine Co | Three Mill Rd
McMullin Creek
January 2017

Scour Critical Bridge Failures
Oregon Local Agency Bridge Failures
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City of Portland | Johnson Creek
December 2016

Pictures from City of Portland

Scour Critical Bridge Failures
Oregon Local Agency Bridge Failures
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Tillamook County| December 2018

Scour Critical Bridge Failures
Oregon Local Agency Bridge Failures
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Benton County| December 2012

Scour Critical Bridge Failures
Oregon Local Agency Bridge Failures
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Local Agency Scour Bridge Failures
Yamhill County, 2007

Ayers Creek Bridge failure Kutch Road approach and interior footings failure

Installed a Bailey Bridge using Salem, Milwaukie 
bridge crews, LGS & county.

• Cost comparison of repair options vs. replacement. 
• Assisted with federal emergency repair funding.

43

Presenter Notes
Presentation Notes
In-mates



Local Agency Scour Bridge Failures
Tillamook County, 2007

Salmonberry Bridge failure

• Cost analysis of repair option vs 
replacement.

• Assisted for federal emergency funding.
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County ODOT involvement with solutions

Yamhill Ayers Road Bridge:
• Installed a Bailey Bridge using Salem, Milwaukie bridge crews, LGS & county.
• Assisted with federal emergency funding.

Kutch Road:
• Cost comparison of repair options vs. replacement. 
• Assisted with Federal Emergency Repair Funding.

Tillamook Salmonberry Bridge
• Cost analysis of repair options vs. replacement. 
• Assisted for federal emergency funding.

Blain Road
• Installed Bailey Bridge by Milwaukie Bridge Crew, LGS & County.
• Champion to receive ARRA funding.
• Reviewed plans.
• Review plans and assisted with delivery of project.

Solutions
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Local Agency Scour Bridge Failures
Tillamook County, 2009

Blaine Road culvert failure

Installed Bailey Bridge by Milwaukie 
Bridge Crew, LGS & County

• Champion to receive ARRA funding. 
• Review plans and assisted with delivery 

of project. 46



Local Agency ODOT involvement with solutions.

Baker
Gulick Road Bridge
• Coordinated with the county for POA for approval from FHWA.
• Provided engineering expertise to Bridge Selection Committee for bridge 

funding.

Holbrook Creek Road
• Coordinated with county for POA for approval from FHWA.

Marion
Nusome Road
• Worked with ODOT to acquire used prestressed concrete slabs.
• Replaced with culvert.

Solutions
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Local Agency Scour Bridge Failures
Baker County, 2010

Gulick Road bridge failure. Holbrook Creek Road bridge failure

Provided engineering expertise to 
Bridge Selection Committee for 
bridge funding.

Coordinated with county for POA for 
approval from FHWA.
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Presenter Notes
Presentation Notes
Bent 2, interior bent had approx. 18” undermined and abutments had big riprap



Scour Bridge Failures 
Baker County, 2010

Halbrook Road bridge failure

Coordinated with county for POA for 
approval from FHWA.
Scheduled to be replaced with Local 
Bridge Program Funding
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Local Agency Scour Failures
Marion County, 2011

Nusom Road culvert failure 

• Worked with ODOT to acquire used prestressed concrete slabs.
• Replaced with culvert. 50



 Scour Critical bridges: know your 
scour critical bridges and their 
vulnerabilities are.
 When to monitor: visual 

inspection during and after high 
water events of plan of action 
for Scour Critical Bridges. 
 Stop monitor: know when you 

can stop monitoring.
 What to look for: know what to 

look for during high water event 
that would require closing a 
bridge.

Conclusion
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Presenter Notes
Presentation Notes




 Update ODOT: repairs so we can 
re-evaluate the scour code.
 Inform: the state if there are 

changes. 
 Due diligence: in sending 

documents.
 Follow-up: with consultants to 

submit documents.

Conclusion
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Presenter Notes
Presentation Notes




Thank you!

Holly.M.Winston@odot.oregon.gov
503-798-3364

mailto:Holly.M.Winston@odot.oregon.gov
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