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Scour at Bridges

 Erosion of streambed or bank material 
due to flowing water  
– Contraction scour

• Constricting the channel at a 
bridge opening

–  Pier Scour 
• Obstructions to flow in the channel

3



Bridge Scour Evaluation Webinar March 25, 2024

Bridge Foundation Exposure 

 Loss of axial and lateral capacity
 Substructure slenderness concerns
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Chapter 1  Scour Evaluation Guide



Bridge Scour Evaluation Webinar March 25, 2024

Embankment Instability 

 Erosion around abutments 
 Slope failures
 Undermining rigid structures
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Chapter 1  Scour Evaluation Guide
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Scour Program Goals

 Predict and evaluate the effect of scour on bridges
 Track scour progression over time
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https://ftp.txdot.gov/pub/txdot-info/des/guides/scour-
guide.pdf 

https://ftp.txdot.gov/pub/txdot-
info/library/pubs/bus/bridge/scour-guide.pdf 
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Scour Program Requirements 

 Scour Evaluations are required for all bridges over waterways 
– Scour Summary Sheet (Form 2605)
– Accompanying scour evaluation

 Bridge Class Culvert
– Scour Summary Sheet (Form 2606)
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Chapter 2  Scour Evaluation Guide
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Figure 2-1 Scour Evaluation Guide
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TxDOT Scour Evaluation Method
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TxDOT Scour Evaluation Method

Field Observation 
Approach

Prediction 
Approach

 Ideal for older structures and culverts

 Evaluation based on current and 
historical performance

 Evaluation based on screening the 
scour vulnerability (e.g. erodible vs 
non-erodible channel materials).

 Required for new span bridges

 Evaluation based on analysis
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Existing Bridges 

 Scour Evaluation Methods
– Screening 

• Identify low-risk structures 
– Assessment

• Detailed evaluation based on scour history
– Analysis 

• Detailed analytical evaluation based on hydraulic analysis 
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Section 2.5 Scour Evaluation Guide
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Existing Bridges

11

Chapter 7  Scour Evaluation Guide
 Evaluation based on Screening 
 SVS Form 538

– Bridges found in non erodible strata
– Evaluate at maximum possible scour 

depth
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TxDOT Scour Evaluation Methods
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Scour Vulnerability Assessment (SVA - Form 537)
Chapter 8  Scour Evaluation Guide

 Sum of Risk Factor to identify Scour Vulnerability Class
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Tables 8-1 to 8-4 Scour Evaluation Guide
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Existing Bridges

14

Chapter 9  Scour Evaluation Guide
 Analytical Scour Evaluation with 

calculated scour depths
– High risk structures 
– Structures highly vulnerable 

to scour 
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New Bridges 

 Scour Analysis based on hydraulic and hydrologic analysis required for all 
bridges 

 Bridges designed to resist damage resulting from the scour design flood

15

Section 2.2 Scour Evaluation Guide
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Bridge Class Culverts

 Scour Evaluations are required for bridge class culverts
– Scour Summary sheet for Culverts (Form 2606)
– From 2606 also serves as scour evaluation 
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Appendix A Scour Evaluation Guide
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Scour Coding 

TxDOT Coding Guide for Item 113
NBI Item 113 - Scour Critical Bridge

Item 113.1 - Scour Plan of Action

Item 113.2 – Unknown Foundations

17

Section 5.1 Scour Evaluation Guide
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TxDOT Coding Guide for Scour –Item 113 for Span Bridge
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Code Description for Span Bridges
  N Bridge is not over a waterway.

  U Unknown foundation and lacking scour evaluation and/or 
 documentation.

  T Over tidal waters and lacking scour evaluation and/or 
documentation.

  7 Previously observed scour has been remediated: 
countermeasures have been installed and are performing 
well.

  6 Lacking scour evaluation and/or documentation.  
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TxDOT Coding Guide for Scour - Item 113 for Span Bridge

19

Code Description for Span Bridges
9 All foundation components, including piles or shafts, are 

above flood waters.
8 The calculated scour depth would cause minimal 

foundation exposure.  The observed scour depth has caused 
minimal foundation exposure.

5 The calculated scour depth would cause moderate foundation 
exposure. The observed scour causes minimal foundation 
exposure.

4 The observed scour depth has caused moderate foundation 
exposure. The calculated scour depth would cause minimal or 
moderate foundation exposure. Action is required to address 
the observed scour.
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TxDOT Coding Guide for Scour – Item 113 for Span Bridge
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Code Description for Span Bridges
   3 The calculated scour depth would cause major foundation exposure. 
 The observed scour has caused minimal or moderate foundation 
 exposure.  A Bridge Scour Plan of Action (Form 2604) is required.

  2 Observed scour has caused major foundation exposure.  Immediate
 action is required to remediate the observed scour.  A Bridge Scour
 Plan of Action (Form 2624) is required.

  1 Observed scour exceeds the maximum allowable scour depth.
 Failure is imminent and the bridge is closed to traffic.  A Bridge Scour
 Plan of Action (Form 2609) is required.

  0 Failure has occurred and the bridge is closed to traffic.
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Maximum Allowable Scour 

21

Chapter 3 Scour Evaluation Guide
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Maximum Allowable Scour 

22

Figure 8-1 Scour Evaluation Guide
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Maximum Allowable Scour
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Figure 3-2 Scour Evaluation Guide
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Maximum Allowable Scour

24

Figure 8-1 Scour Evaluation 
Guide
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Scour at Abutment Slopes 
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Figure 8-2 Scour Evaluation Guide
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Scour Coding - SVA
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Table 8-5 Scour Evaluation Guide
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TxDOT Coding Guide for Scour – Item 113 for Pipe/Box Culvert
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Code Description for Span Bridges

  N Bridge is not over a waterway.

  8 Refer to the table and figure in Appendix A

  7 Previously observed scour has been remediated: countermeasures 
 have been installed and are performing well.

  6 Lacking scour evaluation and/or documentation.
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TxDOT Coding Guide for Scour –Item 113 for Pipe/Box Culvert
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Code Description for Span Bridges

  4 Refer to the table and figures in Appendix A

  2 Refer to the table and figures in Appendix A. A Bridge Scour Plan of 
Action (Form 2624) is required.

  1 Failure is imminent and the culvert is closed to traffic. A Bridge Scour 
Plan of Action (Form 2609) is required.

  0 Failure has occurred and the culvert is closed to traffic.
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Scour at Culverts
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Appendix A Scour Evaluation Guide
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Scour at Culverts

30

Appendix A Scour Evaluation Guide
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Scour at Culverts
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Appendix A Scour Evaluation Guide
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Scour at Culverts
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Appendix A Scour Evaluation Guide
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Scour Coding 

 Maximum Allowable Scour
– Based on Foundation and Structural Capacity

 Compared to Evaluated Scour 
– Observed Scour 

• SVA Vulnerability Category
– Or Calculated Scour 

33

Appendix A Scour Evaluation Guide
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Evaluation Examples
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Evaluation Examples

35

Latest Inspection Channel Profile
• As-built survey at Center Line, Inspection measured 

Downstream
Latest Inspection Photo: 
New bridge with no Scour
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Evaluation Examples

36

 Scour depth assumed in design 
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Evaluation Examples

37

Total embedment Eo

Calc. Scour depth (Yscal)

H

1st Trigger

As-built Ground Level

Eo’ /2

Designed Embedment Eo’=Eo - Yscal

Minor, Yscal + 1/4 Eo’

Moderate, Yscal + 3/8 Eo’  

Extreme 

Exposure Conditions

Major, Ya = Yscal + 1/2 Eo’
2nd Trigger

3rd Trigger



Bridge Scour Evaluation Webinar March 25, 2024

Evaluation Examples

38
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- Scour above bottom of footing is considered minor 
exposure.

- Original Embedment (E0) of foundation or Ya (Both 
Yal and Yab) should count from the bottom of footing 
to the tip of piling/DS. 

As Built Channel Profile At or Above the Bottom of 
Footing.

As-Built 
Channel Profile

1Minor

2Moderate

3Major

4Extreme

H
f

Footing 
Bottom

Excavation 
& Backfill

Evaluation Examples
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Evaluation Examples

40

Pile Tip

Scour 

As-built 
Channel Surface 

Enough Capacity 

 In-depth capacity analysis
– Scour critical bridges
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Scour Critical 

 Classification for a bridge that is unstable or may become unstable, as 
determined by a scour appraisal
– Observed scour depth in the “Major” scour category
– Calculated scour depth in the “Extreme” scour category

41

Appendix A Scour Evaluation Guide



Bridge Scour Evaluation Webinar March 25, 2024

Scour Critical 

 Item 113 coded as a 3, 2 or 1
– Coding of 3

• Often used when calculated scour exceeds the maximum allowable scour 
depth

• POA Form 2604 is required
– Coding of 2

• Major foundation exposure from observed scour depth
• Immediate action required to remediate
• POA Form 2624 is required
• Bridge Division should be notified in Scour@txdot.gov

42

Appendix A Scour Evaluation Guide 
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Scour Critical 

 Coding of 1 
– Extreme foundation exposure from observed scour depth
– Failure is immanent and bridge is closed to traffic
– POA form 2609 is required
– Contact Bridge Division Immediately

 Scour Critical Structures
– Require action plans from the bridge owner 

43

Appendix A Scour Evaluation Guide
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Countermeasures 

 Measures to improve or control stream stability and scour vulnerability
– Revetment/Armoring
– Foundation Underpinning
– River Training Structures
  

44

Chapters 5 and 11 Scour Evaluation Guide
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Countermeasures

45

Stone ProtectionGabion Mattress

Interlocking Articulated
Concrete Block (IACB)

Gabions

Concrete Armor Unit
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Designed Countermeasure 

 Designed Countermeasure
– Detail sheet including fully detailed plan in assetwise 
– Calculations in accordance with design in HEC 23 and based on 

calculated hydraulic data (flow velocity) at the bridge

46

Chapter 5  Scour Evaluation Guide
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Countermeasure 

 Not-Designed 
Countermeasure
– Countermeasure may not 

be able to handle 
common flows

– Countermeasures can 
have a negative effect on 
structure if effects are not 
evaluated

– May not fully arrest the 
scour

47

Chapters 5 and 11 Scour Evaluation Guide
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Scour Countermeasure Coding Requirements 

 Countermeasures and Item 113
– Designed Countermeasures to address calculated scour risk

• Can be coded to 8 if design documentation included in Assetwise 
– Designed Countermeasures to address observed scour

• Coding can be increased if design documentation included in assetwise
– Non-Designed Countermeasures

• No immediate coding change
• Functionality must be verified by future inspections, then coded to 7 

 Functionality of all countermeasures should be verified at inspection
– Coding should be adjusted if countermeasures not intact

48

Chapter 5  Scour Evaluation Guide
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SNBI
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Appendix A Scour Evaluation Guide
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SNBI
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Appendix A Scour Evaluation Guide
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SNBI
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Appendix A Scour Evaluation Guide
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