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PDH Certification Information

1.5 Professional Development Hours (PDH) – see follow-up email

You must attend the entire webinar.

Questions? Contact Andie Pitchford at TRBwebinar@nas.edu 

The Transportation Research Board has met the standards and requirements of the 

Registered Continuing Education Program. Credit earned on completion of this program 

will be reported to RCEP at RCEP.net. A certificate of completion will be issued to each 

participant. As such, it does not include content that may be deemed or construed to be an 

approval or endorsement by the RCEP.

mailto:TRBwebinar@nas.edu


Learning Objectives

At the end of this webinar, you will be able to:

(1) Explain how NDE techniques are integrated into the bridge preservation decision-

making process, with a focus on structures fabricated with Grade 100 steel
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Purpose Statement

This webinar will present case studies demonstrating how non-destructive evaluation (NDE) 

results can inform bridge preservation decision-making. Presenters will share examples of 

applying NDE to evaluate Grade 100 steel during long-term structural monitoring. 



Questions and Answers

• Please type your questions into your webinar 

control panel

• We will read your questions out loud, and 

answer as many as time allows
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Today’s presenters
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Kentucky T-1 NDE and Remediation

TRB Webinar 2025



Presenter:
James Edmunds, PE



Hernando de Soto



Butt Welds and Hydrogen Cracking



Kentucky’s T-1 
Inventory



Risk





Choice of NDT

• High volume with access challenges
• Availability of Technician workforce
• Seek and remove all rejectable indications



NDT - Traditional UT



Kentucky’s Strategy
• Inspection
• Design
• Remediation Contracts per each bridge



Bridge Name

T-1 Butt 

Welds

Rejectable 

Indications

I-65 (JFK Bridge) 696 44

I-24 WB & EB 32 1

I-275 WB & EB (Combs Hehl) 343 20

I-275 (Carroll Cropper) 600 101

US 41 SB (Henderson) 547 51

Kentucky’s Findings



Remediation



Record of 
Coring



Record of 
Coring



Remediation



TRB Webinar 2025

NDE and Remediation Plans 
for T-1 Steel Members 

Jason Stith, Ph.D., P.E., S.E.

July 17th, 2025



Presenter
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Jason Stith, Ph.D., P.E., S.E.



Inspection and Testing
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Inspection Process Overview – Field Coring

• REPAIR DESIGN!
24

• Start with Desktop 
Member and Weld ID

• Field Identification of 
Welds

• Non-destructive testing
• Magnetic (Particle) Testing (MT or PT)

• Ultrasonic Testing (UT)

• Field Coring – Set by 
inspection criteria



Inspection Process Overview – Test Results

25

Bridge Name Bridge ID Bridge Type T-1 Butt Welds
Rejectable 
Indications

Inspection Dates
Year 

Constructed

I-65 SB over Ohio River
(JFK Bridge) 

056B00214L
Multi-Span 

Cantilevered Truss
676 44 (7%) 11/7/2022 - 12/13/2022 1963

US 41 SB over Ohio River 
(Henderson)

051B00007L
Multi-Span 

Cantilevered Truss
546 50 (9%) 9/25/2023 – 11/6/2023 1965

I-24 WB & EB over 
Kentucky River

079B000L&R
Continuous Two-

Girder System
32 1 (3%) 7/17/2023 - 7/28/2023 1974

I-275 WB & EB over Ohio 
River (Carroll Cropper)

008B00052N
Continuous Tied Arch 

Truss
524 102 (19%) 3/14/2023 – 4/7/2023 1977

I-275 WB & EB over Ohio 
River (Combs Hehl)

019B00040L&R
Multi-Span 

Cantilevered Truss
372 20 (5%) 4/11/2023 – 6/9/2023 1979



Repair Design
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•What do you design for?
•Member Capacity?
•Demands?: LRFD, LFD, ASD
• Load Rating?: LRFR, LFR, ASR,

• What trucks?: HL-93, H-20, Legal, EV, Permit

•Axial vs. Flexural Member

Repair Design – Project-Specific Design Criteria



Tension Capacity

𝑃𝑟 = 𝜙𝑦𝑃𝑛𝑦 = 𝜙𝑦𝐹𝑦 𝐴𝑔

𝑃𝑟 = 𝜙𝑢𝑃𝑛𝑢 = 𝜙𝑢 𝐹𝑢 𝐴𝑛𝑅𝑝 𝑈

(EQ. 6.8.2.1-1)

(EQ. 6.8.2.1-2)

𝑃𝑟 = 0.95 (𝟏𝟎𝟎 𝒌𝒔𝒊) 𝐴𝑔 = 𝟗𝟓 𝒌𝒔𝒊 × 𝑨𝒈

𝑃𝑟 = 0.8 (𝟏𝟏𝟓 𝒌𝒔𝒊) 𝐴𝑛𝑅𝑝 𝑈 = 𝟗𝟐 𝒌𝒔𝒊 × 𝑨𝒏 𝑅𝑝 𝑈

=> Any hole reduces the capacity

‒ Fracture on Net Section

‒ Yield on Gross Section



Bolted Splice

•AASHTO 6.13.6.1.1 – Tension Members 
• Average of Demand and Capacity or,
• 75% of Capacity

•AASHTO 6.13.6.1.3 – Flexural Members
• Capacity of Flange
• Web Shear Capacity



Bolted Splice

•AASHTO 6.13.6.1.1 – Tension Members 
• Average of Demand and Capacity or,
• 75% of Capacity

•Capacity - (EQ. 6.8.2.1-1 or 2)
•Demand – LRFD Strength I 



Bolted Splice

•AASHTO 6.13.6.1.3 – Flexural Members
• Capacity of Flange
• Web Shear Capacity

•Design for load rating > 1.0

•All legal loads at operating level

• (1.25DC + 1.5DW + 1.35(LL+IM)) < 0.85*ɸRn



•What do you design for?
•Member Capacity: Can not get 100% of original 

capacity
•Demands: LRFD, LFD, ASD
• Load Rating: LRFR, LFR, ASR,

• What trucks: HL-93, H-20, Legal, EV, Permit

•Axial vs. Flexural Member

Design Criteria

0.9 DL + (LL+IM)
1.8DL+2.0(LL+IM)
1.25DL+1.75(LL+IM)



Start with Document Review
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• Some shop drawings were 
very clear, and others were 
none existent

• Field verification by the 
contractor was critical to 
project success



Repair Design – Effective Isolation

• Dog-Bone Detail
• Typically used at faulting CJP Weld

• Creates saw joint between plates

• Arrests “unzipping” behavior

• Cut longitudinally, minimally effects 
net section – still consider!
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Splice Repair Design – Overview

35



Repair Design – Flow of Forces

• NEW! Splice Plates

• Bolt Groups

• Existing Section
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Splice Repair Design – Overview

• Gross Yielding Resistance

• Net Fracture Resistance

• Block Shear Resistance
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Splice Repair Design – Bolt Resistance

• Bolt Shear Resistance

• Bolt Slip Resistance

• Bolt Bearing Resistance

• Bolt Layout, Spacing, Sealing
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Repair Design – Demand Considerations

• AASHTO 6.13.1 – Maximum Demand
• Tension Members (Truss) – Maximum of:

• Average of:
• Factored Load Effects

• Factored Resistance

• 75% of Factored Resistance (Gross Yielding)
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Repair Design – Demand Considerations

• Design Loads 
• Design Truck 

• HS-20?

• HS-20-44?

• H-20?

• H-10?

• Original LL Assumptions

• Retrofits?

• Original Design Drawings
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Splice Repair Design – Overview
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Splice Repair Design – Gross Yield/Net Fracture

• Plate Size – Relative to Gr. 100
• Good practice to match existing

• Consider grade closely

• 1-Sided vs. 2-Sided Plating
• Available plate thicknesses

42

Splice Ag
Flange Ag



Splice Repair Design – Gross Yield/Net Fracture

• Plate Size – Relative to Gr. 100
• Good practice to match existing

• Consider grade closely

• 1-Sided vs. 2-Sided Plating
• Available plate thicknesses

• Detailing conflicts
• Lateral bracing members

• Floorbeams

• Diaphragms
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Splice Flange

Floorbeam



Splice Repair Design – Existing Section Resistance

• Net Section Resistance

• Block Shear Resistance
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Options are limited.



Splice Repair Design – Existing Section Resistance

• Philosophical Considerations
• Unavoidable loss of strength

• Drilling holes in tension member/flange

• “Hippocratic Oath”

• Practical Considerations
• Holes are drilled before splice is fully 

developed

• Construction loads may control

• Determine minimum net section

• Determine all potential net sections
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Project Status Summary
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• Over 2000 welds tested starting in 
Oct. 2022

• All field testing was completed. 
Nov. 2023

• Reports by FHWA March 2024 
deadline

• 1St Repair project let in April 2024

• Last bridge repair let in Jan. 2025

• Scheduled for project completion 
March 2026



Questions?

Thank You!



Bridge Preservation using 
Non-Destructive Testing 
on T1 Steel

Jennifer Laning, PE
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Commodore Barry Bridge
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Owner:

Reports to

 FHWA 

through 

NJ DOT

Cantilever 

truss 

Delaware River

Chester,

 PA

Bridgeport,

 NJ

Carries 

five 

lanes 

ADT: 

~35,000

Total 

length:

13,912′

Construction 

started:

April 14, 

1969

Opened 

to Traffic:

February 1,

1974

Type of 

connection:

Weld (shop) 

and 

bolt (field)
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Commodore Barry Bridge

Through Truss A514 Weld Investigation Scope:

Perform visual 

inspection of the 

truss

Confirm number 

of A514 welds in 

tension members

Perform weld 

testing to meet 

FHWA 

Memorandum 

criteria

Prepare 

preliminary design 

recommenda-

tions report

Additional scope to 

investigate other 

welds, perform 

metallurgical 

investigation of 

cores, structural 

health monitoring

Interim milestones:

- Quarterly reporting to NJDOT/FHWA

- Coordination with the biennial inspection consultant 

on ratings
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Team Experience

Implemented weld testing programs on 

T-1 steel

Designed retrofits to remediate welded 

members

Performed forensic analyses

Recognized experts with experience on 

similar high-profile projects 
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Fact: 

CBB is nearly 

2x the length 

and 50’ higher 

than the 

Hernando de 

Soto Bridge

Project Scale

Commodore Barry Bridge Total Truss length = 3,288 lf

Hernando de Soto Bridge Total Truss length = 1,800 lf
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NDT Methods & Inspection Procedures

Eddy current – weld location

Shear wave ultrasonic testing – weld defect characterization and defect location prior to core removal

Magnetic particle testing – confirmation of defect removal

Metallurgical evaluation of cores
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Critical Path Items

Inspector training and qualifications

QA/QC during testing

Coating removal

Tracking of testing and resolution of defects

Significant decision points in proposal:
• Coating removal - Ultrasonic testing through existing coating is 

achievable but highly dependent on the required amplitude correction 

factor to achieve the desired confidence level.

• Use of UT vs. PAUT 



55

Testing work performed from August 2023 through March 2024

Weld Inspection – Challenges

Goal: Complete testing by March 31, 2024 to meet the FHWA Deadline!

Lane closure 
schedules/

coordinating 
with operations 

maintenance 
needs

Weather 
(wind, snow, 

ice, cold 
temperatures) 

and events/
holidays

Steel 
cleaning 
progress

Equipment 
limitations 

and 
availability

Tester comfort 
level with 

some access 
methods
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Visual Inspection of North and South Trusses

Started in: June 2023

Primary goals:

1. Confirm and mark weld locations using 

eddy current

2. Visual inspection to confirm no cracks or 

distress

3. Collect inspection imagery with UAS

Secondary goal:

1. Set the stage for the testing and coring



57

Visual Inspection of North and South Trusses

Access methods:

Rope access

Walking top chord

Underbridge vehicle

Manlifts/bucket truck
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Bridge Elevation – Weld Tracking and Locations

Details of A514 weld locations in tension 

members in suspended span and back 

spans

This information input into PlannotateTM 

for testing data collection

Team leaders with the testing technicians 

used cell-enabled iPads to enter data on 

the bridge
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PlannotateTM for Collecting Testing Data
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Inspector Screening and Qualifications

Qualifications testing in July and August 2023

Inspectors: 

- Qualified to AWS D1.5 and by performance 

testing prior to field testing on the in-service 

structure 

- Qualified on I-40 CJP butt weld test block with 

existing hydrogen cracks or other test blocks 

with similar defects

Quality Assurance:

- On-site QA one day every two weeks to 

independently review test procedures and re-test 

welds

Fracture Surface

Weld Region

Interior Surface of Thick 

Plate

Indication 2

Indication 1
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Weld Inspection – Access Methods

Contractor started cleaning steel at weld locations in July 

and continued throughout testing

Started testing in August 2023

Access methods:

- Maintenance walkways at deck

- Walking top chord

- Underbridge vehicle

- Manlifts/bucket truck

- Spider baskets

- Rope access
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Weld Inspection – Access Methods
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Coring Work

Scope required at least 10 core samples

- Obtained 5 by end of 2023

- Started coring operations in February 
2024 for welds with single indications 
and ended in March 2024, completing 
50 cores

Core analysis by WJE
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Status of A514 Weld Testing

Previously tested 143 A514 welds under the biennial testing program

TranSystems’ testing stats for 594 welds*:

Total A514 welds in tension members on the bridge: 725

Total welds with Class A rejectable indications: 113 (15.5%)
Note: retested 12 welds from the 143 previously tested welds

Note: inaccessible welds will be monitored in future inspections

South Truss
Status Count % of Total

Inspected 306 97.1

Rejectable 67 21.8%

Inaccessible 9

Total A514 Welds 315

North Truss
Status Count % of Total

Inspected 270 96.8%
Rejectable 46 17.0%

Inaccessible 9
Total A514 Welds 279 *As of 3/31/24 
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Testing Conclusions

Many indications were found that would not pass today’s AWS 
inspection standards

- Not all were crack-like indications

- Suggests that similar rejectable indications exist in many 
non-T-1 welds.

Plan of Critical Action 

- Remediation to be complete by September 2025

Emergency remediation contract underway in May 2024

- Coring and plating solutions

Preliminary Design Report: 

- Document practices and procedures for the testing 
program and our recommended solutions

- Draft report submitted in December 2024 but will be 
finalized when remediation contract is complete
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Indication Remediation/Repairs

Emergency remediation contract:

- Coring remediation locations (1.5” and 3” cores typical, 54 locations)

- Intermediate repairs (multiple cores, cores with slots, 13 locations)

- Plating repair locations (42 total)

- Structural analysis performed to evaluate member capacity with reduced 
section

- All indications re-confirmed with UT prior to coring

- Note that coring locations have potential to convert to intermediate repairs or 
plating if post-core magnetic particle testing is not NSI.
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Access for the coring operations; 
technician to relocate the crack with UT, 
driller to work and MT the cored surface

Long term wide load restrictions/lane 
closures in place for crane to install 
platforms and lift steel repair plates

Challenges to get people/equipment at 
height for extended periods 

Access/work within box members

Weather issues, including removal of 
closures

Provide a horizontal safety line across the 
top chord for independent worker tie-off

Repair Contract Key Considerations
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Repair Contract Access Methods

Access methods:

Underbridge vehicle, manlifts, 
spider baskets for:

- Shop drawing field verification

- Plate installation on verticals, 
diagonals and bottom chord

- Coring repairs

Suspended work platforms for 
plate installation on top chord
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Typical Coring Remediation

Coring remediation locations 

(1.5” and 3” cores typical, 

54 locations)
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Typical Plate Repairs

Plating repair locations (42 total)
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Typical Intermediate Repairs

Intermediate repairs (multiple cores, cores with slots, 13 locations)
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Lessons Learned

Emphasis on inspector qualifications

Ensure that you have ongoing QA for NDT 

Many things can affect production rate

Invest in a testing management /
tracking application



Thank You!



Today’s presenters

74

Dr. Hoda Azari

Federal Highway Adminstration 
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Upcoming events for you

July 29, 2025

TRB Webinar: Remote Sensing and 

Drone Tools for Rural Road Resilience

July 31, 2025

Impacts on Shipping and Commercial, 

Tribal, and Recreational Fisheries 

from Development of Renewable 

Energy on the West Coast (Tribal 

Perspectives on Offshore Renewable 

Energy)

https://www.nationalacademies.org/trb/events

https://www.nationalacademies.org/trb/events


Spread the word and subscribe!
https://bit.ly/ResubscribeTRB
Weekly 

Subscribe to TRB Weekly

Each Tuesday, we announce the latest:

• RFPs

• TRB's many industry-focused webinars 
and events

• 3-5 new TRB reports each week

• Top research across the industry

If your agency, university, or organization 
perform transportation research, you and 
your colleagues need the TRB Weekly 
newsletter in your inboxes!

https://bit.ly/ResubscribeTRBWeekly
https://bit.ly/ResubscribeTRBWeekly


Discover new 
TRB Webinars weekly

Set your preferred topics to get the latest 

listed webinars and those coming up soon 

every Wednesday, curated especially for 

you!

https://mailchi.mp/nas.edu/trbwebinars

And follow #TRBwebinar on social media

https://mailchi.mp/nas.edu/trbwebinars


Get involved 

https://www.nationalacademies.org/trb/get-involved 

TRB mobilizes expertise, experience, and knowledge to 
anticipate and solve complex transportation-related challenges. 

TRB’s mission is accomplished through the hard work and 
dedication of more than 8,000 volunteers.

https://www.nationalacademies.org/trb/get-involved


We want to hear from you

• Take our survey

• Tell us how you use TRB Webinars in your work 

at trbwebinar@nas.edu

Copyright © 2025

National Academy of Sciences.  All rights reserved.
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