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2021-2022 NRRA Research and MnROAD Construction Development
(Updated Form – March 23, 2021)


Initial Proposal is for NRRA Executive Team to Approve for further development (keep to two pages)









	Research Title: 
	Impact of Flooding and Inundation on Concrete Pavement Performance

	NRRA Team(s):
	Rigid

	Type of Effort:
	Research

	Developed By:
	Brett Trautman and John Donahue

	Email:
	Brett.Trautman@modot.mo.gov

	Phone:   
	573-751-1036



	Research Funding Estimate:
	$150,000

	Research Years Expected:
	2

	Beneficial Partnerships:
	Potential partnership with American Concrete Pavement Association



	Number of Test Sections:
	Four 150 foot long test sections in the aggregate stockpile area or on  LVR

	Instrumentation Effort:
	Moderate: dynamic strain, VW, TC, moisture in base/subgrade 

	MnROAD Monitoring:
	Routine FWD testing, IRI, distress surveys, load testing, faultmeter, MIRA, joint opening pins, measure warping and curling, coring



Research Objectives:
	FHWA Technical Brief on Climate Change and Pavement Sustainability (FHWA-HIF-15-015) provides an introduction on how pavement may be fortified against climate change impacts due to higher temperatures, longer heat waves and flooding, and discusses how these changes will accelerate the deterioration of highway pavements.  However, it recognizes that the state of the practice is largely limited to general observations and is lacking with regards to specific adaptions strategies.  Research is needed to determine the impact that inundation has on concrete pavements in order to determine its potential resiliency capabilities as a mitigation strategy for flooding.  Some of the questions that this research is anticipated to answer, include:
· What is the impact of flooding on the structural performance of concrete pavement? 
· Are there design features (e.g. the use of dowels, widen slabs, etc.…) that impact the performance of concrete pavement due to flooding?
· Does improper curing negatively impact concrete pavement performance due to flooding?
· What mitigation strategies can be used for concrete pavements exposed to flooding events?




Pavement Test Cells Needed:
	To evaluate the structural performance of concrete pavement subjected to flooding, it is estimated that 4 test sections each 150 ft. long will be needed (600 ft.).  These test sections could be constructed in the aggregate stockpile area where the Farm Loop was construct in 2007, or to determine the longer term impact traffic loading will have on flooded concrete pavements, these test sections could be could constructed on the low-volume road. 






NRRA Sustainability/Resiliency and or Intelligent Construction:
	Climate change has resulted in an increase in the number and severity of storms leading to flooding and inundation of highway pavements for extended time periods.  Another major concern with climate change is “sea level rise”.  According to the Climate Institute, during the 20th century, the sea level rose about 15 to 20 centimeters, with the rate at the end of the century greater than over the early part of the century and projection suggest that the rate of sea level rise is likely to increase during the 21st century.  The Southeast Florida Climate Change Compact is projecting that the SE Florida region will see a sea level rise of between 9 and 24 inches in the next 50 years.  It will be critical for transportation agencies to consider resiliency when design concrete pavements to withstand flooding and inundation. 




Cross-cutting Opportunities:
	The NRRA Flexibility Team may be proposing similar research involving asphalt pavements exposed to flooding conditions.  Combining the research could be beneficial by allowing both pavement types, concrete and asphalt, to be flooded at the same time with a minimal increase in cost.




Implementation Plan:
	Weather and flooding events already influence pavement systems.  Many states have experienced severe precipitation events and flooding during the past several years.  It is anticipated this research would provide transportation departments information on what pavement properties have an influence on behavior and performance of flooded concrete pavements.  Implementation would involve dissemination of the information in the form of a tech brief and final report posted on the NRRA Team webpage(s), as well as presentations at NRRA and other pavement related conferences. 
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