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Willamson Co. I-840
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Abutment Approach Slab
Sleeper Slab

Pavmt.
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Image: The Bump at the End of a Bridge, YouTube Video, Tall Bridgeguy, May, 2023.



What is the Problem ?

Problem:  Concrete Bridge Approach Slab Cracks
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TDOT receives numerous complaints
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Safety

NCHRP Syntheses 234 Settlement of Bridge Approaches, Briaud, J.L., James, R.W., Hoffman, S.B., 1997
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Damages vehicles

NCHRP Syntheses 234 Settlement of Bridge Approaches, Briaud, J.L., James, R.W., Hoffman, S.B., 1997



Why Should We Care?

Cost:  Most research documents $100M repair per year 

Image: The Bump at the End of a Bridge, YouTube Video, Tall Bridgeguy, May, 2023.
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How is it Caused? 

• Countless research has been 
sponsored over the years

•  Use any Search engine…type 
in ‘bump at end of bridge’

 



How is it Caused? 

DOT Syntheses Results 
• Differential Settlement 
1. Foundation (Natural) Soils
2. Embankment Soils
3. Bridge\Pavement Interface 
• Horizontal Movement

NCHRP Syntheses 234 Settlement of Bridge Approaches, Briaud, J.L., James, R.W., Hoffman, S.B., 1997



How is it Caused? 

SCAN Team Rpt 20-19
• Prepared by twelve state 

DOT’s 
• Different than Syntheses
 

Scan Team Report 19-01, NCHRP Project 20-68D, Leading Practices for Detailing Bridge Ends and Approach 
Pavements to Limit Distress and Deterioration, DeRuyver, J., Eaton, D., Garcia, R.R., October, 2020



How is it Caused? 

SCAN Team Rpt 20-19
• Participating DOTs
• Including TDOT Ted 

Kniazewycz 
 

Scan Team Report 19-01, NCHRP Project 20-68D, Leading Practices for Detailing Bridge Ends and Approach 
Pavements to Limit Distress and Deterioration, DeRuyver, J., Eaton, D., Garcia, R.R., October, 2020



How is it Caused? 

SCAN Team Rpt 20-19
• Preference to eliminate bridge 

deck joints 
• Thus transfer movement to 

bridge ends.
 

Scan Team Report 19-01, NCHRP Project 20-68D, Leading Practices for Detailing Bridge Ends and Approach 
Pavements to Limit Distress and Deterioration, DeRuyver, J., Eaton, D., Garcia, R.R., October, 2020



How is it Caused? 

SCAN Team Rpt 20-19

• “Drainage” is key to longevity 
 

Scan Team Report 19-01, NCHRP Project 20-68D, Leading Practices for Detailing Bridge Ends and Approach 
Pavements to Limit Distress and Deterioration, DeRuyver, J., Eaton, D., Garcia, R.R., October, 2020



How is it Caused? 

SCAN Team Rpt 20-19

• Inspiration of TDOT Std Dwgs  
 

Scan Team Report 19-01, NCHRP Project 20-68D, Leading Practices for Detailing Bridge Ends and Approach 
Pavements to Limit Distress and Deterioration, DeRuyver, J., Eaton, D., Garcia, R.R., October, 2020



How is it Caused? 

Bump at the End of the Bridge, The University of Kansas: Bump at the end of bridge - YouTube, 2020

University of Kansas’ first place entry to the 2020 ASCE G-I Geo-Congress
 

https://www.youtube.com/watch?v=tXIc7SLfJu0


How is it Caused? 

DOT Syntheses Results 
• Differential Settlement 
1. Foundation (Natural) Soils
2. Embankment Soils
3. Bridge\Pavement Interface
4. Horizontal Movement 

NCHRP Syntheses 234 Settlement of Bridge Approaches, Briaud, J.L., James, R.W., Hoffman, S.B., 1997



How is it Caused? 

I-840 Abutment Wall

Photo:  Rivers, B. 08/19/2021
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SR-14, Shelby Co. 
Abutment Wall

Photo:  Jowers, R. 10/07/2022
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SR-14, Shelby Co. 
Abutment Wall

Photo:  Jowers, R. 10/07/2022



How is it Caused? 

SR-14, Shelby Co. 
Abutment Slab

Photo:  Jowers, R. 10/07/2022
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Smoothing the Bump at the End of the Bridge (presentation for ASCE) , Kniazewycz, T.A., September, 2020



What is TDOT doing to Fix It ? 

• STD-10-2 Misc. Abutment and Pavement at Bridge Ends Backfill Details, 2020
• Being implemented on new bridge projects and Resurfacing projects (as deemed necessary) 
• Application is known as PABE (pavement at bridge ends) by Bridge Rehab unit



What is TDOT doing to Fix It ? 

• Overly with Graded Stone and a perforated pipe



What is TDOT doing to Fix It ? 

• 301-01 Base Stone –Behind abutment beam (less permeable)
• How Deep ?  D = S + G + F



What is TDOT doing to Fix It ? 

• Geosynthetics \ Stone
• Type 2 equivalents -Tencate\Mirafi 10XT, StrataSG1200, Huesker Fortrac110T



What is TDOT doing to Fix It ? 

• 840 Abutment Approach ReWork
Image:  Region 3 TDOT
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What is TDOT doing to Fix It ? 

• 840 Abutment Approach ReWorkImage:  Region 3 TDOT



What is TDOT doing to Fix It ? 

• Roadway Profiler

– Measures IRI value
– Resurfacing projects must meet minimum Image credit: TDOT Materials and Tests



What is TDOT doing to Fix It ? 

• IRI – International Roughness Index 

– ASTM measurement of road surface roughness, typically in inches per mile in the US. 

– The lower the IRI, the smoother. The higher the IRI, the rougher.

– FHWA IRI Categories, anything over 170 is unacceptable.

– TDOT specifications for Mean Roughness for a bridge, including the approaches, is 130.



What is TDOT doing to Fix It ? 

IRI Test Results on I-840 



What is TDOT doing to Fix It ? 

EB MM 16.5/ LM10.5

• Left: 8/13/21 \ IRI 950

• Right: 3/23/23 \ IRI 425









What is TDOT doing to Fix It ? 

• UM performed Research
– Performed GPR on approach slab
– Analyzed using finite elements 

Bump at the End of the Bridge, Enhanced Remediation Decision Making via 3D Measurement and Advanced 3D 
Dynamic Analysis, Camp, L., 2020



What is TDOT doing to Fix It ? 

• Higher IRI scores could justify GPR prior to investing in reworking an abutment.
• TDOT has advertisement for pavement testing that closes 11/10/23

Bump at the End of the Bridge, Enhanced Remediation Decision Making via 3D Measurement and Advanced 3D 
Dynamic Analysis, Camp, L., 2020



Wrapping it Up. 

• Implementing TDOT’s Bump End of Bridge Solution 

– Abutments on new bridges will be installed using Std Dwg 10-2

– Abutments on Resurfacing List will be IRI evaluated for PABE  



Wrapping it Up. 

TEAMWORK

NCHRP Syntheses 234 Settlement of Bridge Approaches, Briaud, J.L., James, R.W., Hoffman, S.B., 1997



Wrapping it Up. 

TEAMWORK

Smoothing the Bump at the End of the Bridge (presentation for ASCE) , Kniazewycz, T.A., September, 2020
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