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









	Research Title: 
	Concrete Joint Initiation Timing

	NRRA Team(s):
	Rigid

	Type of Effort:
	Research (or Synthesis as Phase 1)

	Developed By:
	Bernard Izevbekhai (MnDOT), John Donahue (MODOT) Larry Scofield (ACPA) W. James Wilde ; Fatih Bektas (MNSU Mankato)

	Email:
	Bernard.izevbekhai@state.mn.us

	Phone:   
	6513665454



	Research Funding Estimate:
	$50,000 for synthesis, or $130,000 for research 

	Research Years Expected:
	4 years

	Beneficial Partnerships:
	NRRA Geotech team, or other Rigid Team initiatives



	Number of Test Sections:
	None. Will utilize existing test cells or be included in construction of other new MnROAD test sections. Could also utilize satellite test sites in NRRA states.

	Instrumentation Effort:
	Low (Maturity, Temperature).

	MnROAD Monitoring:
	IRI, FWD, Surface Degradation, MIRA testing.



Research Objectives:
	The current methods adopted by certain contractors and agencies for determining when to saw joints are very anachronistic. They are based on heuristic factors such as twisting a coin on the concrete surface and examining the degree of indentation, or merely by experience. Sometimes these methods lead to detrimental effects such as aggregate movements and associated cavities.
       Some agencies have has tried maturity methods extensively and even developed specifications based on this technology. Additionally, the progressive development of HIPERPAVE, from a forensic tool to a predictive tool, has provided sufficient ground to transition in to a thermodynamic and structural approach to timing and sawing of the joints. However, the maturity and structural factors in the back end of maturity protocols and HIPERPAVE have not been coalesced with the learned experiences of joint sawing. Use of nondestructive devices such as the MIRA serve to provide information of strain at joints as well as improper mixing and curing, thus providing a forensic tool for the condition of the joint that had been sawn. Consequently, there is a need for a new hardware that will reflect the best time to saw a joint, given maturity, aggregate hardness, pavement thickness joint intervals, pozzolanic substitution, temperature regime and other variables. 
     This study will involve sawing transverse joints at various times based primarily on maturity levels of 250, 300, 350 and 400 deg C Hrs. For each joint, aggressive monitoring and joint deployment information will be examined using imaging devices. An overall condition score will be a geometric mean of a NTPEP score and an imaging device score. The family of scores will be corelated to maturity to statistically arrive at either a logistic regression or a stepwise regression analysis leading to a phenomenological pr logistic model.  The goal is to optimize such time the best time for sawing is determined. This experiment will be replicated with the use of  HIPERPAVE or equivalent in lieu of maturity methods.
     There is an option of a robust synthesis as a precursor to this initiative. This will warrant examining in detail all the studies that were related to this subject matter so that the missing link is properly identified.



Pavement Test Cells Needed:
	This project does not require a dedicated test cell. The study will be performed alongside an initiative where joint development would not be a confounding variable.



NRRA Sustainability/Resiliency and or Intelligent Construction:
	In this section an argument is made that optimal timing for sawing results in durable and consequently resilient and sustainable pavements. When sawing precedes the optimum timing, aggregate movement and uneven features are formed. This is characterized by widespread deterioration evident in petrographic analysis. Additionally, sliver-spalling is followed by local damage, widespread joint spalling, and other sequelae of the initially distressed joints. Contrariwise, late sawing will be preceded by the inception of disoriented cracking since autogenous shrinkage forces and concomitants of hydration will induce shrinkage forces that will ordinarily crack the concrete. This is what is controlled and channeled by sawing. Consequently, optimal intervention provides the basis for durable pavements. Such a pavement will be resilient as it will not be susceptible to the ides of material, chemical and structural capitalization on pre-existing cracks that accelerate degradation.



Cross-cutting Opportunities:
	There are several cross-cutting opportunities for this topic. The research will utilize new test cells constructed for other initiatives.



Implementation Plan:
	It has been argued that the optimal timing for sawing is required for durable pavements. In this direction, a logistic regression or any other analytic method will result in a framework that can be a simple software developed for member states and associates to use for the determination of the optimal timing for joint establishment. 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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