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









	Research Title: 
	Thin Concrete Pavements/Overlays

	NRRA Team(s):
	Rigid

	Type of Effort:
	Research

	Developed By:
	Charles Wienrank-ILDOT, Luke Pinkerton-Helix, Matt Offenberg-OwensCorning, Tom Burnham-MnDOT

	Email:
	tom.burnham@state.mn.us

	Phone:   
	



	Research Funding Estimate:
	$350,000 ($250,000 for analysis of test sections, $100,000 for new/enhanced method to evaluate fiber dispersion).

	Research Years Expected:
	5

	Beneficial Partnerships:
	Donation of materials by material and fiber suppliers (OwensCorning, Global Fiberglass Solutions). Test section validation with other research organizations (California, Illinois).



	Number of Test Sections:
	Up to nine 180 foot long test sections

	Instrumentation Effort:
	High: Joint opening, VW, TC

	MnROAD Monitoring:
	Frequent FWD testing, seasonal IRI, distress surveys, load testing, faultmeter, MIRA



Research Objectives:
	Two primary mechanisms of sustainability include the use of less resources and/or the use of recycled materials. One way to accomplish that with pavements is to use thinner sections. Thinner concrete sections however pose some challenges that must be dealt with to ensure long service life. Examples include: lightweight panels can be moved around much easier by heavy axles, far less aggregate interlock is available at transverse joints, and it is difficult to incorporate load transfer devices with sufficient clearance. Ultrathin concrete pavements also rely on bonding to a stiff substrate to share tensile stresses. Many thin concrete test sections have been studied at MnROAD with mixed success. 
One solution to making thinner concrete pavements more robust is to add structural fibers to the mix. While several types of common synthetic structural fibers have been tried at MnROAD, there appears to be a need to continue to explore fibers that can aid joint load transfer. If new types of fibers can provide this ability, while being sourced from recycled materials, that increases its contribution to sustainability. 
           There is clearly a need to study additional test sections toward optimizing the performance and the sustainability aspects of these pavement types. This NRRA research project proposes to construct new thin concrete pavement test sections at MnROAD as either slab-on-grade or as overlays on existing test cells. Features would be innovative and emphasize elements of sustainability as much as possible. Ideas discussed include the following:  
· Thin ultra-high strength concrete (i.e. 15,000 psi compressive using alternative cementitious materials rather than increased cement) in addition to various types and dosages of structural fibers to enhance joint load transfer capacity. Fiber types could include:  
· Enhanced polypropylene fibers
· Fiber-glass fibers (preferably recycled material) 
· Steel fibers (standard and noncorrosive).
· Thin concrete overlays placed on treated/non-treated FDR.
· Deep diamond grind existing PCC, then add ultrathin bonded ECC (PVA fibers) overlay.
Furthermore, there is interest in potentially replicating thin concrete test sections that have been or will be tested at pavement test facilities and sites in California and/or Illinois, for the purpose of validation of performance in different climates. Since several of the proposed test sections would incorporate structural fibers, it was also suggested that development or enhancement of existing testing methods to evaluate fiber dispersion (i.e. QC/QA during paving) could be included in this study.



Pavement Test Cells Needed:
	Up to nine 180 foot long test sections. Possible overlap with test sections proposed in other rigid team ideas (alternative cementitious materials).



NRRA Sustainability/Resiliency and or Intelligent Construction:
	Two aspects of sustainability can be addressed in this study, the first being the use of less overall resources, the second being the potential use of recycled materials (in the form of fibers). In addition to potential use of fibers made from recycled materials, there will also be the goal of using alternative cementitious materials to achieve higher strengths, rather than a non-sustainable increase in cement content. Finally, this project has the potential to duplicate and validate the performance of test sections developed to study improved resiliency. 



Cross-cutting Opportunities:
	There is potential for the NRRA Geotech team to propose innovative base types. Possible overlap with test sections proposed in other rigid team ideas (alternative cementitious materials).



Implementation Plan:
	Findings from this study could result in new innovative and sustainable concrete pavement and/or overlay designs. It could also result in the development of new or enhanced methods to evaluate fiber dispersion. 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. A hands-on training course could be developed if a new field procedure to evaluate fiber dispersion is created.
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