[image: ]


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: 
	Performance Engineered Mixtures in Concrete Rehabilitation

	NRRA Team(s):
	Rigid

	Type of Effort:
	Research

	Developed By:
	Peter Taylor  (ISU) Bernard  Izevbekhai(MnDOT) Maria Masten  (MnDOT) Xijun Shi (TxState) MnDOT; David Lim  (Caltrans) Brett Trautman (MODOT); AET

	Email:
	Bernard.izevbekhai@state.mn.us

	Phone:   
	6513665454



	Research Funding Estimate:
	$100,000

	Research Years Expected:
	3 years

	Beneficial Partnerships:
	Suppliers of innovative repair materials




	Number of Test Sections:
	If existing MnROAD cells are unsuitable for a comprehensive matrix of repair types, one 500 foot long dedicated test section would be constructed. Could also do PEM testing on repair projects in other NRRA states.

	Instrumentation Effort:
	Low (Will use instrumentation in neighboring test sections)

	MnROAD Monitoring:
	PEM tests during installation, distress surveys, MIRA tests



Research Objectives:
	The Performance Engineering Mixture (PEM) portfolio of tests is a significant advancement over standard prescription to performance (P2P) testing. While PEM tests were conducted during MnROAD concrete repair initiatives in 2017, the factorial of materials were limited.
         Most repair products are proprietary and unconventional and do not include air entrainment. This research will ascertain if in such products, other PEM tests such as V-Kelly and Box tests will be sufficient in the absence of a SAM number to predict the long-term performance of the repair material. Moreover, many Agencies including MnDOT have developed unconventional materials such as the harvesting of slurry from repairs for use as part of the repair mortar. Other products may include the use of recycled concrete aggregates in lieu of virgin aggregates in creating the repair mix. This research would include such repair products in the evaluation.



Pavement Test Cells Needed:
	For an adequately controlled experiment, in the absence of a suitable existing test section on the MnROAD mainline or LVR, it may be necessary to construct a dedicated 500 foot long test section where a full matrix of repair types can be installed. The matrix would include major and minor concrete rehabilitations, panel repairs and replacement, as well as dowel bar retrofits. The performance of the repairs will be correlated to the portfolio of PEM tests.





NRRA Sustainability/Resiliency and or Intelligent Construction:
	Sustainability: This initiative is predicated on the premise that testing should be related to performance. The P2P initiative thus identified the PEM portfolio of tests as a good indicator of good performing pavements. The use of recycled material in concrete repairs is also a sustainable process as it positively influences the environment, is cost effective and can be optimized to improve performance.
Resiliency: If a repair material test fails the SAM test we have a foreknowledge (all things equal) that they will not be resilient against freeze thaw damage. That can guide the concrete engineer or pavement engineer on some next steps in a construction process. The use of these portfolio of tests on repair materials gives an insight into resilience from the onset. This is therefore an important tool for ensuring resiliency as it wields in its arsenal a latitude for corrective action.



Cross-cutting Opportunities:
	The primary goal would be to use an existing MnROAD test section, however, if a dedicated test section needed to be constructed, there may be an opportunity for the NRRA Geotech team to choose an innovative base material.



Implementation Plan:
	The PEM portfolio of tests has not been deployed fully despite its popularity. Agencies need initiatives of this nature to provide the confidence required to adopt it in their specifications. This study will include a draft language for repair materials and products that may also go into the PEM document in some form. 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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