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2021 Initial Idea Development
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: 
	Joint Sealing - Materials and Timing

	NRRA Team(s):
	Rigid, PM?

	Type of Effort:
	Research

	Developed By:
	Alex Middleton-MissDOT, Kevin McMullen-WCPA, Jim Wilde-TSU, Tom Burnham-MnDOT

	Email:
	tom.burnham@state.mn.us

	Phone:   
	



	Research Funding Estimate:
	$250,000 ($150,000 field study, $100,000 lab study)

	Research Years Expected:
	5

	Beneficial Partnerships:
	Potential donations from sealant manufacturers/suppliers



	Number of Test Sections:
	Up to nine 180 foot sections, plus joints in other new concrete sections

	Instrumentation Effort:
	Moderate: Joint opening, VW, TC 

	MnROAD Monitoring:
	5 years, seasonal distress surveys, FWD, joint opening pins, cores



Research Objectives:
	One of the intended purposes of sealing joints in concrete pavements is to reduce water infiltration into the support layers below. Yet in the severe climate of Minnesota, recently placed hot-pour asphalt sealant materials are commonly observed to fail in under 2 years. Such failures could be attributed to a number of factors, including:
· Difficulty in adequately cleaning the faces of 1/8” wide saw cuts prior to sealant installation (poor initial bond),
· The formation of early dominant (wide) joints due to lack of neighboring joints deploying early (common in concrete overlays on asphalt),
· A poor shape factor for the material, resulting in too little material available to “stretch” as needed.
Since there are still good reasons to specify sealed joints in certain situations (reduce joint deterioration in poor draining bases and/or preserve layer bonding in overlays on asphalt), there is continuing interest in improving sealant materials and timing of their installation. This project proposes to address these issues by exploring the following objectives:
· Characterize and understand deployed joint patterns and movements, especially in thinner concrete pavements.
· Discover or develop improved joint formation methods, geometries, and/or sealing materials that can accommodate features like dominant joints, without having impact on ride quality and noise.
· Determine if current sealing materials work better with different reservoir shapes?
· Determine the optimal timing for joint sealing, as well as the timing and efficacy of joint resealing.
· Develop or modify an existing joint sealant lab testing procedure that would better represent the day-to-day movement and materials in actual concrete pavement joints, toward expediting the approval of new sealant materials.
This effort would involve constructing a matrix of reservoirs and materials in MnROAD test cells, as well as the development of a laboratory procedure.


Pavement Test Cells Needed:
	To accommodate the various reservoirs, sealant material types, and timing of installation, it is estimated a minimum of nine 180 ft long test sections would be needed. If some configurations could be incorporated into other new test sections being constructed for other studies, less length would be needed strictly for joint sealants or additional configurations could be considered. NRRA member states could also provide joint sealing satellite test sites for comparison to MnROAD performance.



NRRA Sustainability/Resiliency and or Intelligent Construction:
	Well-sealed joints have been shown to extend the life span of many types of concrete pavement. Thus, any improvements that can be made to the materials and or forming methods would benefit the sustainability of concrete pavements.



Cross-cutting Opportunities:
	There may be multiple opportunities to install various joint sealing types in new test sections associated with other NRRA Rigid Team initiatives. If joint sealing becomes a procedure carried out some time after initial constriction, it might be associated with topics considered by the NRRA PM Team.



Implementation Plan:
	Findings from this research could be used by agencies to determine best practices for sealing various types of concrete joints. The improved laboratory procedure could be used to ensure project level quality assurance, as well as expedite the approval of new sealant materials. Implementation would be 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. A new laboratory procedure could be demonstrated via a new hands-on training course.
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