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Introduction of NDE in Utah
• The purpose of using these technologies was to 

validate condition findings that were gathered using 
more traditional methods (visual inspection, 
sounding, etc.)

• Advantages of using NDE methods include:
• Rapid testing speed
• Lower user impact
• No repairs needed after testing
• More informed decision making



Data Implementation

• The Data gathered from NDE technology provides several 
useful advantages for project decision making. These 
include:
• Verifying known quantities of deterioration, as well as new areas
• Using test results to define preliminary project scoping
• A helpful tool when determining how to prioritize or bundle 

multiple candidates
• Results can also help determine if more significant 

testing is required through coring, chloride testing, etc. 



Recent Study 



I-80 CAMP  -  Objective

• Perform a National Investigation of 
successful and effective testing and 
treatment methods

• Create a targeted Testing Plan based on 
findings and recommendations from 
the National Investigation

Phase I
• Conduct tests outlined in the 

approved Testing Plan
• Create a Feasibility Study for each 

bridge within the project based on test 
results

• Compile all recommendations 
together to create the CAMP and 
resulting project bundles over the next 
20 years

Phase II

Project Objective: To evaluate 36 bridges along one of Utah’s most well used 
corridors (I-84), and create a comprehensive Corridor Asset Management Plan 
(CAMP) based on the results and evaluation of various testing methods and 
treatment options.



I-80 CAMP (Phase I)  -  
National Investigation

• Several different source types were evaluated 
to determine effective testing methods, 
including NDE methods. Sources include:
• AASHTO TSP2 Bridge Preservation 

Partnerships
• State DOT websites and research publications 
• NCHRP Research Reports and Syntheses
• FHWA website, reports, and TechBriefs
• Journal papers
• Conference proceedings
• Informal interviews of select agency or 

industry experts



I-80 CAMP (Phase I)  -  
Creation of the Testing Plan

• Based on findings from the 
National Investigation, a 
testing strategy was 
developed. This strategy 
combined various NDE 
technologies, along with 
selective sampling methods 
that would be used to validate 
overall findings 



I-80 CAMP (Phase II)  -  
Executing the Testing Plan

• The following NDE methods were selected for the overall study, and were 
performed on a number of bridges within the corridor
• Automated Acoustic Sounding (SounDAR)
• Mobile 3D and Cart-based GPR
• High Resolution Imagery (HRI)
• Infrared Thermography (Static IR)
• Ultra Time Infrared Thermography (IR-UTD)
• Substructure Sounding

• Testing in the field began in August, 2021 and lasted approximately 1 month. 
Data processing, evaluation, and reporting took an additional 5.5 months 



NDE – High Resolution Imagery (HRI)

Name:

# of Bridges 
Tested:

Descriptio
n:

Pros: Cons:

High Resolution Imagery (HRI)

11

Used to collect images of the existing bridge 
decks and overlay systems. This test was 

primarily used as a tool to filter out markings 
from the riding surface that would be picked up 

with other tests, and to document existing 
patches and spalls. 

• Can be used at high speeds

• Can perform other tests at the 

same time

• Low user impact

• Result is images only, no 
automation in determining 
condition



NDE – 
Automated Acoustic Sounding 
(SounDAR)

Name:

# of Bridges 
Tested:

Descriptio
n:

Pros: Cons:

Automated Acoustic Sounding (SounDAR)

18

Automated form of sounding, mounted to the 
back of a vehicle. Identifies delaminations in 

concrete or overlay materials

- Can be used at high 
speeds

- Consistent automation

- Does not perform well on 
bridges with HMA overlays



NDE – Ground Penetrating Radar (GPR)

Name:

# of Bridges 
Tested:

Descriptio
n:

Pros: Cons:

Ground Penetrating Radar (GPR)

36

Primarily used to determine overlay thickness, 
depth of rebar, and evaluate the likelihood of 

concrete deficiencies in the bridge deck (existing 
and predicted)

- Can be used at high 
speeds

- Consistent automation

- Requires longer periods of 
time to process results

- Data is not intuitive and 
difficult to interpret 



NDE – Static Infrared Thermography (IR)

Name:

# of Bridges 
Tested:

Descriptio
n:

Pros: Cons:

Static Infrared Thermography (IR)

18

Performed concurrently with HRI testing, this test 
captures a snapshot of the thermal state of the 
riding surface. Images taken at precise times to 

show inconsistent temperature changes in hopes 
of finding delaminations and defects

- Can be used at high 
speeds

- Consistent automation

- Prone to environmental 
events

- Timing of test is difficult to 
determine and execute



NDE – Ultra-Time Domain IR (IR-UTD)

Name:

# of Bridges 
Tested:

Descriptio
n:

Pros: Cons:

Ultra Time Domain Infrared Thermography (IR-UTD)

19 (19 top side and 10 underside)

Infrared camera mounted in one location for a 
longer period of time, capturing temperature 
cycles more accurately than static images.

- Low user impact
- Simple set up and 

equipment

- Prone to environmental 
events

- Accuracy



I-80 – Tests Results and Feasibility Study
• Based on the data from both NDE 

and traditional testing methods, the 
project team was able to make 
recommendations for the 
treatment options of each structure 
within the corridor 

• Quantity thresholds were 
developed to consistently decide 
between treatment alternatives (i.e. 
Deck Replacement vs 
Rehabilitation)



I-80 – Corridor Asset Management Plan (CAMP)
• From the individual Feasibility Studies of each bridge, an overarching plan was developed to 

properly address each structure within the corridor over a 20 year period
• Eight projects were created through this effort, and were grouped based on location, scope, 

and priority of work
• This final report included project costs, maintenance of traffic considerations, schedules, 

and justification for decisions made



I-80 – Lessons Learned

• Achieved a great deal of 
coordination between project 
team, stakeholders, maintenance 
forces, etc

• Gained valuable information on 
test variety and capabilities

• Possess a well documented and 
elaborate plan for this corridor 
over the next 20 years

• Validated some of the decision 
making currently used within the 
Department

Successes

• Limit testing methods to most 
effective technologies

• Take into account environmental 
factors while recommending 
tests

• Individual project reports

Possible 
Improvements



Conclusion

• UDOT found this study and the associated test results extremely 
useful in evaluating and programming future projects

• The Department has already applied to two separate grants based 
off of the work completed within this study as part of the Bridge 
Investment Program (BIP)

• We plan on using some of this same NDE technology for other 
projects going forward, for example, a deck preservation project 
along I-15 in 2023.



SLC 
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I-80  Project 1



I-80  Project 1



PAY ITEMS
• OVERLAYS

• Asphalt Surfacing Removal (Structures), Highly Modified Hot Mix Asphalt (HMHMA) and 
Waterproofing Membrane
• Asphalt Polymer Treatment, Parapet Joint Sealing and Inspection Hole

• Thin Bonded Polymer Overlay, Type I and III
• Bridge Deck Methacrylate Resin Treatment

• APPROACH SLAB REPLACEMENT
• Granular Backfill Borrow, Remove Approach Slab and Parapets, Reinforcing Steel Coated (Plan 

Quantity), Structural Concrete, Structural Concrete – Fiber, Prepare Structure for New Corbel and 
Structural Steel

• OTHER
• Pavement Marking Paint, Relief Joint Sealing, Penetrating Concrete Sealer, Parapet Sealing, 

Parapet Repair, Curb Repair, Sidewalk Repair, Girder End Protection, Structural Pothole Patching, 
Open Pothole Deck Repair, Compression Joint Seal (Type A), Compression Joint Seal (Type A) 
Modification and Joint Gland Replacement 

I-80  Project 1



I-80  Project 1 Differences



STRUCTURAL POTHOLE 
PATCHING (SPP)

I-80  Project 1 Differences



I-80  Project 1 Differences

OPEN POTHOLE DECK REPAIR



1. Concrete Coating and Abutment and Wingwall Repairs removed
2. Parapet Sealing added
3. Joint Gland Replacement added

I-80  Project 1 Differences



I-80  Project 1 Differences

RESET ELASTOMERIC 
BEARINGS



• 5% TO 7% Polymer
• Target rate of 3.5% voids
• 15 Year treatment life
• Cost

Highly Modified Hot Mix Asphalt (HMHMA)



Highly Modified Hot Mix Asphalt (HMHMA)



Highly Modified Hot Mix Asphalt (HMHMA)



Approach Slab Replacement



Approach Slab Replacement



Results



Results



Questions

Rebecca Nix, UDOT Bridge Management Engineer
Cody Parker, UDOT Structures Project Engineer for 
Preservation
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