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Part 5 (Fatigue & Fracture Critical Inspection)- Tony



PRESENTATION DISCUSSION

1. Chapter Organization and Updates
2. Fracture Critical Report Requirements
3. Fracture Critical Member Diagrams
4. Fracture Critical Inspection Notes and Report
5. Fracture Critical Work Plan and Hazard Analysis
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Presenter
Presentation Notes
Briefly summarize these 5 points of the presentation.  Emphasize that this presentation is not intended to cover everything in the manual, such as field operations and inspector qualifications.  Main emphasis of this presentation is on how reporting must be done.



CHAPTER ORGANIZATION AND UPDATES

5-5.01 THE FRACTURE CRITICAL INSPECTION
5-5.01(01) Classification of Fracture Critical Members
5-5.01(02) Inspector Qualification
5-5.01(03) Inspection Interval
5-5.01(04) Inspection Preparation
5-5.01(05) Field Inspection
5-5.01(06) Field Inspection Reporting
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Presenter
Presentation Notes
Current organization of Part 5 of the Manual.  Most of the updates made were general housekeeping items to clarify areas of apparent inconsistencies and to minimize repetition of information.  Most of the updating focused on the last section – Field Inspection Reporting – and this will be the main focus of this discussion.



FRACTURE CRITICAL REPORT REQUIREMENTS
• Requirements fully detailed in Subsection 5-5.01(06)
• Most report components can be done through BIAS by selecting appropriate 

check boxes (Location Map, NBI Data, Element Data, and Photographs)
• BIAS Photographs – Software limits are 120 photographs.
• Additional Photographs need to be uploaded as additional sections.

• Three report requirement MUST be uploaded to BIAS as additional sections.
1. Fracture critical framing plan(s) or diagram(s).
2. Fracture Critical Inspection Notes and Report.
3. Fracture Critical Work Plan and Hazard Analysis (if necessary).
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Presenter
Presentation Notes
Report requirements are fully discussed in the Manual.  Important that Fracture Critical Reports for both State and LPA bridges be reported and constructed in BIAS as much as possible.  There are three sections that cannot be built in BIAS and must be uploaded to the bridge report file as PDFs.
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Presenter
Presentation Notes
Bill Dittrich covered uploading documents earlier in his discussion in Part 2.  This illustration shows how these additional report files that cannot be built in BIAS are ultimately attached.



FRACTURE CRITICAL MEMBER DIAGRAMS
• Must identify all fracture critical members, components, and connections on 

the bridge and inspected.
• Fracture Critical Members and Connections must be identified through 

structural analysis.
• Plans should also identify naming and numbering used.

Drawings and Plan Types not standardized; however, this information 
must be clear to users of these reports.
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Presenter
Presentation Notes
Discusses the first required attachment: One or more diagrams – as necessary – must be attached to the Fracture Critical Inspection Report.  These diagrams are a very important part of Inspection Preparation as discussed in Subsection 5-5.01(04)
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Presenter
Presentation Notes
Marking up and using General Plan Sheets and Framing Plans are acceptable.
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Presenter
Presentation Notes
Simple stick diagrams are also fine.



FRACTURE CRITICAL INSPECTION NOTES AND REPORT REQUIREMENTS
• Required per Subsection 5-5.01(06), Item 2 and BIM Appendix 5B.
• INTRODUCTION narrative.

• Location and Description.
• Structure History.

• FIELD INSPECTION OPERATIONS narrative.
• Members to be Inspected.
• Inspection Procedures.
• Equipment Required for Inspection.
• Bridge Cleaning Requirements.
• Traffic Maintenance Requirements.
• Other Items – availability of plans; past inspections; or other items as necessary.

• SUMMARY OF INSPECTION FINDINGS narrative.
• SUMMARY OF RECOMMENDATIONS narrative.
• TABLE(S) OF FRACTURE CRITICAL ELEMENTS INSPECTION FINDINGS.
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Presenter
Presentation Notes
Inclusion of the “Fracture Critical Inspection Notes and Report” written narrative template was a major part of the Manual Update.  Goal was to standardize how these reports are made in response to FHWA feedback.  This is the second required attachment that must be added to the FC report that is not created through BIAS.



TABLE(S) OF FRACTURE CRITICAL ELEMENTS INSPECTION FINDINGS
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Presenter
Presentation Notes
Required standardized “Table of Fracture Critical Elements Inspection Findings” that must be part of the second attachment (Fracture Critical Inspection Notes ad Report).  This can be all part of one large attachment or multiple smaller attachments.  Easily created in both Microsoft Word or Excel.  This template represents the MINIMUM INFORMATION THAT MUST BE INCLUDED.  I’ve seen some reports with additional columns that includes hyperlinks to photographs.



TABLE(S) OF FRACTURE CRITICAL ELEMENTS INSPECTION FINDINGS
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Presenter
Presentation Notes
This is a small excerpt from a fracture critical inspection report done by INDOT on one of its major Ohio River bridges.  This was created using Microsoft Word.



FRACTURE CRITICAL WORK PLAN AND HAZARD ANALYSIS
• Template provided in BIM Appendix 5C
• 2019 Fracture Critical Inspection – Bridge 237-62-06512 C (Sample)

• Emergency Services
• Inspection Personnel
• Information regarding roadway safety (speed limits, traffic counts)
• Safety equipment
• Anticipated inspection and traffic hazards, with mitigations.

For State Roads and Local/County Roads carried by smaller fracture critical 
bridges – Work Plan and Hazard Analysis NOT REQUIRED.
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Presenter
Presentation Notes
Discusses the third required attachment: Fracture Critical Work Plan and – as necessary – a Hazard Analysis (with mitigations).  This document must also be attached to the Fracture Critical Inspection Report and are a very important part of Inspection Preparation as discussed in Subsection 5-5.01(04).  Please note the disclaimer – INDOT recognized that many smaller sized fracture critical bridges, especially LPA bridges on lower volume roads do not need this documentation.  This slide references one of the State’s larger Ohio River Bridges where you can see just how complicated this document can get.



IN SUMMARY

Most of the updates made were general housekeeping, streamlining 
information, and deleting duplicate information.

Requirements detailed in the Manual MUST be included in ALL Fracture 
Critical Reports (State and LPA); FHWA will hold us accountable if any 
required item is missing from any Fracture Critical Report.

Part 5 (Fatigue & Fracture Critical Inspection)- Tony

Presenter
Presentation Notes
Again – this was feedback that we received from FHWA during their reviews.  They noted the differences and informed us that we must enforce what we require in our Manual.



Thank you for your time and attention!

Anthony Marino, P.E.
INDOT Bridge Inspection Area Engineer

Crawfordsville, Seymour, and Vincennes Districts
(812) 681-1032

AMarino@indot.in.gov
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Presenter
Presentation Notes
Check with moderator concerning time.
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PRESENTATION DISCUSSION

1. Chapter Organization and Updates
2. Scour Plans of Actions
3. Scour Inspection Triggers
4. Scour Monitoring
5. Scour Inspection Reports

Part 6 (Scour)- Tony

Presenter
Presentation Notes
Briefly summarize these 5 points of the presentation.  Emphasize that this presentation is not intended to cover everything in the manual – especially the earlier efforts regarding scour screenings and appraisals.  Main emphasis of this presentation is on the State’s efforts to better standardize Scour Plans of Action, Triggers, and Monitoring (if needed).



CHAPTER ORGANIZATION AND UPDATES

6-1.01 BRIDGE SCOUR EVALUATION PROCEDURES FOR STATE BRIDGES
6-1.02 BRIDGE SCOUR EVALUATION PROCEDURES FOR LPA BRIDGES
6-1.03 SCOUR ASSESSMENT/SCOUR ANALYSIS PROCEDURES
6-1.04 SCOUR RATINGS DURING FIELD REVIEWS
6-1.05 BRIDGE SCOUR PLAN OF ACTION (POA) PROCEDURES

Part 6 (Scour)- Tony

Presenter
Presentation Notes
This is the organization of Part 6 of the Manual.  The bulk of the updates done were in the first subsection.



CHAPTER ORGANIZATION AND UPDATES

6-1.01 BRIDGE SCOUR EVALUATION PROCEDURES FOR STATE BRIDGES
• Scour vulnerability determined through analysis by INDOT Hydraulics Division.
• Initial scour inspections following trigger event.
• Establishes approved trigger events.
• Scour monitoring.
• Final Scour Inspection Report.
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Presenter
Presentation Notes
These are the main subsections for the section governing scour evaluation of State Bridges.  This section was updated in partnership with the INDOT Hydraulics Division.  In particular, Marc Bailey (the Director of the Hydraulics Division) provided our group with guidance on establishing standard scour triggers that should be used for triggering scour inspections of the State’s scour critical bridges.  The INDOT Hydraulics Division is currently working towards completing Scour Analyses and summary memos to establish the scour vulnerability of all the State’s bridges over waterways.  Pre 1998, this number is 5,435 bridges (finish by March 2022).  This number also includes around 400 or so culvert bridges that are not susceptible to scour.



CHAPTER ORGANIZATION AND UPDATES

6-1.02 BRIDGE SCOUR EVALUATION PROCEDURES FOR LPA BRIDGES
6-1.03 SCOUR ASSESSMENT/SCOUR ANALYSIS PROCEDURES

• These two sections specified primarily for LPA Bridges.
• No major changes were made in this revision – only minor housekeeping.
• Initial Scour Screenings and Scour Assessment Procedures are to 

establish SCOUR CRITICAL EVALUATION RATINGS for NBI Item 113.
• Most of this work has already been completed for LPA Bridges.
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Presenter
Presentation Notes
These procedures are mainly for the LPA bridges.  These procedures were detailed in the last Manual and since the work had been essentially finished for the LPA bridges, we didn’t want to make any major changes.



CHAPTER ORGANIZATION AND UPDATES

6-1.04 SCOUR RATINGS DURING FIELD REVIEWS
6-1.05 BRIDGE SCOUR PLAN OF ACTION (POA) PROCEDURES

• Discusses information required in Scour Plans of Action.
• Discusses required actions during scour trigger events at scour critical bridges.
• Goal is to encourage actions by bridge owners to mitigate scour risks through 

properly designed and installed countermeasures.

• Scour POA template cited in BIM Appendix 6A – This template is not correct!
• ALL State and LPA Bridges identified through NBI Item 113 as Scour Critical 

shall use the BIAS Scour Plan of Action Template.
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Presenter
Presentation Notes
This was a main part of the Manual update, as INDOT created a standardized Scour POA form, monitoring form, and clarified inspection and reporting procedures that will be discussed more fully.



SCOUR PLANS OF ACTION (POA)
• Required for all State and LPA bridges when NBI Rating = 3 or less

• NBI = 1 or 0 (LPA Bridges) - MUST BE CLOSED TO TRAFFIC

• Scour POA template in BIAS – MUST BE USED FOR ALL BRIDGES
• Must be written by the Responsible Inspection Team Leader
• Initial Scour POA must be approved by responsible supervisor
• Scour POA must be updated regularly:

• State Bridges = following each Routine Inspection.
• LPA Bridges = updated every 24 months, preferably during the Routine Inspection.
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Presenter
Presentation Notes
Emphasize that for LPA bridges with Item 113 = 1 or 0 – those bridges must be closed until corrective action is taken, and field verified, or when the bridge is replaced.
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Presenter
Presentation Notes
Red circled area shows where the new standardized Scour POA is located in BIAS.  This tab will show up on all bridge files created, but only requires inclusion when Item 113 is Coded 3 or less.



Most of this information is populated from the NBI Data.
Comment box provided for scour or flood history narrative (as necessary).
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Presenter
Presentation Notes
Form is all on one page – for clarity, this is only the upper part.  Also, please note that all editable fields are essentially behaving as “chalkboards” where information and text can be erased and changed as necessary.  When a BIAS inspection report is approved, a PDF record of the form will be preserved so long as the inspection author includes the Scour POA in the report TOC sections.



Most information will not change from Initial POA unless event requires monitoring.
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Leave blank with 
initial POA.

Presenter
Presentation Notes
This is the same form, but just the middle part.  Most of this information can be provided when the Scour POA is first created.  It will then be part of the BIAS bridge file and ready for use with the first scour triggering event.



Scour POA (continued) – Countermeasures, Closure and Detour, Approvals.
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Future Update will 
add a comment box 
to this form.

Presenter
Presentation Notes
This is the bottom part of the form.  Again, most of the information should be provided when the Scour POA is first created.  Once created, it will then be a fixed part of the BIAS bridge file and ready for use with the first scour triggering event.  Also having it in BIAS allows the Scour POA to be updated as conditions change.  Please note that the bottom of the form allows recording when the Scour POA is authored, approved, and updated.  We will be adding a comment box to allow written recommendations; this was inadvertently not added.



SCOUR INSPECTION TRIGGERS
• Subsection 6-1.01(3) defines THREE triggers for STATE Bridges.

1. Rainfall event resulting in 2.5 inches or more of rain in a 24-hour period.

2. Channel exceeds the 50-year flow rate or flood stage (Q50)

3. Notification of significant flood event requiring road served by a scour critical 
bridge to be closed.
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National Water Information System Web Interface – U.S. Geological Survey
https://waterdata.usgs.gov.nwis/rt

Presenter
Presentation Notes
One of these triggers MUST be specified when writing the Scour POA for a scour critical bridge.  These were developed in partnership with the INDOT Hydraulics Division.  If inspectors want to specify Trigger 2, they can reach out directly to INDOT Hydraulics to obtain the Q50 flow rate.  The hyperlink below provides access to obtaining real-time precipitation data and stream flows, and allows users to set up text message notifications.

https://waterdata.usgs.gov.nwis/rt


SCOUR INSPECTION TRIGGERS
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Presenter
Presentation Notes
When using the USGS web site, users can select from a wide number of predefined settings.  This one shows current stream flow information.



SCOUR INSPECTION TRIGGERS
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Presenter
Presentation Notes
This is a partial view of the precipitation table.  Caution should be used when using this means for a scour trigger, as the available rain gauges are scattered.  One would need to view the gages on a map and see if it is reasonably close to a selected scour critical bridge.



SCOUR INSPECTION TRIGGERS

Section 6-1.05 (LPA Scour Critical Bridges)
“The scour triggering event criteria specified in the Bridge Inspection Manual for 
State-owned scour critical bridges may be used for LPA Bridges identified as scour 
critical.  Other scour triggering event criteria may be used if they can easily be 
determined.

SCOUR INSPECTION TRIGGER REQUIREMENTS DETAILED FOR STATE BRIDGES ARE 
NOT SPECIFIED FOR LPA BRIDGES.  THEY MAY BE USED, BUT INTENTION WAS TO 
ALLOW FLEXIBILTY IN DEFINING THESE TRIGGERS.  MAY SELECT A COUNTY-WIDE 
TRIGGER FOR ALL SCOUR CRITICAL BRIDGES WITHIN A COUNTY.
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Presenter
Presentation Notes
Red text should be emphasized.  A suggested county-wide trigger could be a weather service flood warning or similar.



SCOUR MONITORING
• Required for all State and LPA bridges when field conditions do not 

allow scour inspections to terminate with the initial scour inspection.
• Scour Monitoring Template is shown in BIM Appendix 6F and provided 

directly in BIAS bridge files. 
• Scour Monitoring Form to be used for reporting scour conditions for 

State and LPA bridges for follow up inspections.
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Presenter
Presentation Notes
Red circled area shows where the new standardized Scour monitoring log is located in BIAS.



Part 6 (Scour)- Tony
This function in BIAS allows additional data tables 
to be created for reporting ongoing monitoring. 

Presenter
Presentation Notes
This is how the form appears in BIAS.  The “Add New” button will add log boxes for use for each scour monitoring field inspection.
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Presenter
Presentation Notes
This is from the Appendix in the Manual, and represents how the monitoring form will generally appear in BIAS as a PDF, which can be attached to a scour inspection report.



SCOUR INSPECTION REPORT REQUIREMENTS (STATE BRIDGES)
• Detailed in Subsection 6-1.01(05).
• Must be done in BIAS
• Required after every scour triggering event at a scour critical bridge.
• Required whether monitoring was or was not done.
• BIAS Scour Inspection and Report (Select SCOUR inspection type).

• Location Map.
• Narrative paragraph(s) in Executive Summary.
• Updated NBI information and data.
• Photographs – BIM specifies photos that must be taken.
• Completed and UPDATED Scour Plan of Action.
• Completed Bridge Scour Monitoring Form (if done).
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Presenter
Presentation Notes
These are the items that must be included in a Scour Inspection Report that must be completed when a scour trigger is reached, requiring a scour inspection and (if needed) monitoring.  Everything required in the report can be created in BIAS – there is no need to create and upload additional forms.  Important to remember that when creating a scour inspection report, that the report type be checked as “SCOUR” on the INSPECTION INFO tab (make sure that “ROUTINE” or any other is not selected – also do not change the Item 90 date).  This is usually the default section that opens when a report is created or re-opened for editing.



SCOUR INSPECTION REPORT REQUIREMENTS (LPA BRIDGES)

Subsection 6-1.05

“An Initial Scour Inspection shall be carried out for each or all LPA Bridge identified as a scour 
critical bridge when the triggering event criteria is either detected, reported, or measured at 
each applicable bridge.  If the conditions observed during the initial scour inspection 
determine that no appreciable scour has occurred, or that any scour action that has occurred 
has not resulted in any adverse [effect] to the bridge or any of its scour critical components, 
or that any observed effects are not detrimental and can be corrected by the bridge owner’s 
maintenance forces, then no further monitoring triggered by that event may be necessary.”

INSPECTION REPORT REQUIREMENT DETAILED FOR STATE BRIDGES ARE NOT SPECIFIED FOR 
LPA BRIDGES, BUT ARE RECOMMENDED.
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Presenter
Presentation Notes
Reporting on LPA scour critical bridges were left more open-ended, as the intention was not to create too much changes to the LPA processes.



Thank you for your time and attention!

Anthony Marino, P.E.
INDOT Bridge Inspection Area Engineer

Crawfordsville, Seymour, and Vincennes Districts
(812) 681-1032

AMarino@indot.in.gov
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Presenter
Presentation Notes
At this time, I would like to return the presentation back to our Inspection Area Engineer, Randy Strain, who will be discussing Part 7 on bridge deck wearing surfaces.


	Presented by: 
	Part 5 (Fatigue & Fracture Critical Inspection)- Tony
	Part 5 (Fatigue & Fracture Critical Inspection)- Tony
	Part 5 (Fatigue & Fracture Critical Inspection)- Tony
	Part 5 (Fatigue & Fracture Critical Inspection)- Tony
	Part 5 (Fatigue & Fracture Critical Inspection)- Tony
	Part 5 (Fatigue & Fracture Critical Inspection)- Tony
	Part 5 (Fatigue & Fracture Critical Inspection)- Tony
	Part 5 (Fatigue & Fracture Critical Inspection)- Tony
	Part 5 (Fatigue & Fracture Critical Inspection)- Tony
	Part 5 (Fatigue & Fracture Critical Inspection)- Tony
	Part 5 (Fatigue & Fracture Critical Inspection)- Tony
	Part 5 (Fatigue & Fracture Critical Inspection)- Tony
	Part 5 (Fatigue & Fracture Critical Inspection)- Tony
	Part 5 (Fatigue & Fracture Critical Inspection)- Tony
	Part 6 (Scour)- Tony
	Part 6 (Scour)- Tony
	Part 6 (Scour)- Tony
	Part 6 (Scour)- Tony
	Part 6 (Scour)- Tony
	Part 6 (Scour)- Tony
	Part 6 (Scour)- Tony
	Part 6 (Scour)- Tony
	Part 6 (Scour)- Tony
	Part 6 (Scour)- Tony
	Part 6 (Scour)- Tony
	Part 6 (Scour)- Tony
	Part 6 (Scour)- Tony
	Part 6 (Scour)- Tony
	Part 6 (Scour)- Tony
	Part 6 (Scour)- Tony
	Part 6 (Scour)- Tony
	Part 6 (Scour)- Tony
	Part 6 (Scour)- Tony
	Part 6 (Scour)- Tony
	Part 6 (Scour)- Tony
	Part 6 (Scour)- Tony

