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Research Need Statement 671 
 

I. Need Statement Champions and Information 
I.A. Need Statement Champion Information 

I.A.1. First and Last Name of Research Champion: Eli Ramirez 
I.A.2. Research Champion’s Office: Bridge 
I.A.3. Research Champion’s Phone Number: 651-366-4480 
I.A.4. Research Champion’s Email: eliezer.ramirez@state.mn.us 

I.B. Research Co-Champion 
I.A.1. First and Last Name of Research Co-Champion: Paul Pilarski 
I.A.2. Research Co-Champion’s Office: Bridge 
I.A.3. Research Co-Champion’s Phone Number: 651-366-4562 
I.A.4. Research Co-Champion’s Email: paul.pilarski@state.mn.us 

I.C. Research Needs Title (115 Characters): Correlation Between Deck Patching 
Quantities and Chloride Concentration Levels 
I.D. Project Sponsor:  MnDOT Research Program  

 

II. Research Need Background and Description 
II.A. Research Need Background 

II.A.1. Describe the problem or opportunity.  
Traditional methods of deck service life predictive tools involve developing deck deterioration 

prediction curves based on deck NBI. The primary cause of degrading NBI values is corrosion of top 
reinforcing bars in the deck. There exist chloride prediction models that have appeared to have good 
correlation with field sampling of chloride levels. However, the correlation between measured 
chloride and rebar corrosion severity has not been established. This research would draw on prior 
research and data analysis to determine if a predictive relationship between chloride concentration, 
time and deck patching can be established. The resulting outcome will enable better bridge asset 
management, deck patching quantities and better deck repair selection. 

MnDOT has gathered deck patching data for bridge deck repair projects in recent years to try to 
create predictive approaches for improved estimates of deck repair quantities. The deck repair 
quantities, as a percentage of bridge roadway area, are one of the main factors when choosing a deck 
preservation technique. In addition to this data, research has been completed regarding chloride 
concentration modeling and rebar section loss estimates. The results of these research efforts, 
including the literature review efforts, offers an opportunity to capitalize on these related research 
areas to obtain a highly valued deck patching formulas for asset management. 
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II.A.2. If applicable, describe how this project will build on previous research. 
Previous research MnDOT report 2018-24 developed a chloride diffusion modeling program in 

Microsoft Excel for modeling chloride diffusion through the deck and to the reinforcing depth. The 
tool can correlate quite well with chlorides found in concrete bridge decks and can be calibrated to 
field sampling to give even more accurate predictions. The tool includes the ability to model the 
effects of milling and overlaying with new concrete wearing courses. The model prediction output is 
the chloride concentration level at the depth of reinforcement. This chloride concentration can be 
classified into corrosion risk levels categories of low-medium-high. However, corrosion risk is not well 
correlated to deck patching levels. Corrosion risk is the potential for onset of corrosion and the actual 
rate of corrosion can be variable. The rate of corrosion is of less interest as is the result of corrosion: 
potholes and deck patching need. The result of corrosion is more often referred to as deck 
delamination, and deck delamination often occurs when near surface steel rebar has encountered a 
section loss between 2% and 10%. Estimating reinforcement section loss was the subject of a research 
project 2018-064 completed in 2022.  

 
In summary, the proposed research builds on Report 2018-24 and 2018-064 by examining 

correlation of modeling to the actual deck repair quantities provided by MnDOT.  
 
II.A.3. If applicable, include the title/s or previous research. 

2018-24: A Rational Method of Surface Treatment Selection for Concrete Bridge Deck Thin Polymer 
Overlays 

2018-064: Steel Reinforcement Section Loss Guidance Tables 

 

II.A.4. What is the objective of the proposed research? 
The proposed research would attempt to correlate chloride modeling with deck patching data 

and determine predictive relationships. The benefits of such correlations would be applicable to 
network level bridge preservation strategies, individual bridge preservation decisions, and service life 
estimation.  It is anticipated that this research is primarily a statistical modeling effort using the 
existing data set but could be augmented with literature reviews and incorporating relevant research 
report findings into the methodology. The product is envisioned as a series of deck patching 
prediction curves that are relevant to each bridge given inputs of top rebar cover, rebar type, mill and 
overlay history, or chloride levels. 

 

 

 

 

https://researchprojects.dot.state.mn.us/projectpages/pages/projectDetails.jsf?id=14100&type=CONTRACT&jftfdi=&jffi=projectDetails%3Fid%3D14100%26type%3DCONTRACT
https://researchprojects.dot.state.mn.us/projectpages/pages/projectDetails.jsf?id=14100&type=CONTRACT&jftfdi=&jffi=projectDetails%3Fid%3D14100%26type%3DCONTRACT


                                                                                                   

Research Needs Statement 
Last updated 6/2/2021  Page 3 of 5 

III. Strategic Priorities, Benefits, and Expected Outcomes 
Section III. is for MnDOT sponsored and co-sponsored projects only; all LRRB projects proceed to 
section IV. 

III.A. MnDOT Strategic Priorities 
Instructions: Briefly describe how the project aligns with the following MnDOT Research 
Strategic Priorities. Complete all that apply.  

III.A.1. Innovation & Future Needs: 
The need to determine predictive methods to determine better future bridge preservation and capital 
improvement investments. 

IIIA.2. Advancing Equity: 
NA 

III.A.3. Asset Management: Predicting deck patching levels is a key ingredient to 
understanding bridge deck life, and ultimately the bridge service life. 

 

III.A.4. Safety:  
Bridge deck safety is a function of the deck deterioration levels. Developing better deterioration 
modeling tools enables better bridgtions of deck safety  

III.A.5 Climate Change & Environment:  
Longer lasting bridges through the right timing of preservation actions reduces the DOT carbon 
footprint. Cement production – most of it for new construction - contributes up to 8% of the worlds 
carbon footprint, just for cement production excluding construction emissions. 

 

 

III.B. Expected Outcomes 
Instructions: Check all expected direct outcomes of this research. 
☐  New or improved technical standard, plan, or specification 
☐  New or improved manual, handbook, guidelines, or training 
☐  New or improved policy, rules, or regulations 
☒  New or improved business practices, procedure, or process 
☐  New or improved tool or equipment 
☒  New or improved decision support tool, simulation, or model/algorithm (software) 
☐  Evaluation of a new commercial product 
☐  Other. Please specify below: 
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III.C. Expected Benefits 
Instructions: Select all expected benefits that may be realized if the findings and 
recommendations from this research is adopted or implemented 

III.C.1. Construction Savings   Cost savings achieved by a reduction in time 
Better asset management and targeting the right repair strategy with less uncertainty. 

III.C.2.Decrease Engineering/Administrative Costs   Choose an item. 
 
III.C.3. Environmental Aspects Prediction of full deck patch quantities and locations can 
prevent full depth break throughs when chipping at deck for patching over waterways. 
Preventing exercising too aggressive of construction that increases the carbon footprint of 
construction actions. 

III.C.4. MnDOT Policy Choose an item. 
 

III.C.5. Lifecycle Products with longer lifespan 
 

III.C.6. Operations and Maintenance Savings Reduced labor 
Reduced change orders due to construction over-runs in deck patching quantities. 

III.C.7. Reduce Risk Lessen risk of construction over-runs and unanticipated full-depth deck 
repairs when deck patches are more accurately predicted. 
 

III.C.8. Reduce Road User Cost Less potholes in decks between work types would improve 
rideability and reduce the risk of vehicle damage and service interruption. 
 

III.C.9. Safety Programming the right repair based on level of deterioration improves the 
safety of crews because they are not forced to deal with unanticipated deterioration 
conditions in the same contract time.  
 

III.C.10. Technology Other technology related benefit. Please describe below. 
Using chloride prediction tools, which are based on chloride ion transport prediction, and linking 
with corrosion rate observations based on Minnesota data.  

III.C.11. Other, please describe below: 
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IV. Technical Advisory Panel 
Instructions: Please list the name and affiliation of individuals to consider for the Technical Advisory 
Panel. 

 Kyle Fritz – Bridge 

 Rachel Middlestead– Bridge 

 Jake Gave – Materials Office 

 Sarah Sondag – Bridge 

 Nick Haltvick – District 6 

Curtis Haglin – Metro Structure Inspection Programming  

 District Team Lead  - Andrew Lawver? 

  

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

Your assigned Project Advisor is available to answer questions and provide guidance (assigned by the 
Office of Research & Innovation).  
Your Project Advisor is:  Marcus Bekele, (651)366-3903, marcus.bekele@state.mn.us 
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