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	Research Project Title: Cracks of Low-P Rapid Set Concrete in Deck Repairs: Analysis, Prevention, and Alternatives
	Research Need Text: The occurrence of full-depth transverse cracks in Low-P rapid-set concrete highlights the need to investigate the cracking mechanisms in repaired bridge decks, as well as to develop prevention strategies and alternative materials.
	Goals/Objectives Text: The overall objective of this project is to analyze the correlations between cracks in Low-P rapid set concrete and factors including concrete mix design, construction practices, curing conditions, and the service environment/weather conditions of bridge decks. This analysis aims to deepen the understanding of cracking mechanisms and to develop strategies for preventing crack formation in this special concrete. The outcomes will guide the treatment of deck repair materials for MassDOT projects, ultimately enhancing the durability and longevity of repaired bridge decks. Anticipated outcomes include:
1. A comprehensive literature review.
2. Detailed data collected via laboratory tests per selected AASHTO and ASTM test methods.
3. An thorough understanding of the causes and mechanisms behind crack formation in young Low-P rapid set concrete.
4. Recommendation for preventing cracks in bridge decks repaired with Low-P concrete.
5. Development of high-performance alternative materials for bridge deck repair.
	Principal Investigators Text: Jianqiang Wei
	Performing Organization Text: University of Massachsuetts Lowell
	Project Champion Text: Jonathan K. Lee
	Project State Date Text: 12/12/2024
	Expected Project Completion Date Text: 9/30/2027
	Methodology Text: The objectives of this project will be achieved via the following methodologies and efforts:
1. Conduct a literature review on the current state and challenges of rapid-setting concrete, and compile testing standards and methods. 
2. Investigate cement hydration kinetics,  as well as phase and microstructure evolution.
4. Determine the early-age properties of Low-P binder and concrete, with a focus on their correlation with cracking mechanisms .
5. Identify the primary factors driving the formation of transverse cracks in Low-P concrete for bridge deck repairs through field inspections and laboratory testing.
6. Develop a rapid-setting UHPC (R-UHPC) that integrates exceptional mechanical properties and durability with rapid-setting and hardening characteristics suitable for emergent structural repairs.


