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Methodology 


	Research Project Title: Recycled Ground-Glass Pozzolan (RGGP) for Use in Cement Concrete
	Research Need Text: In the context of climate change, there is an increasing need for the development of sustainable and low-carbon concrete. Other cement replacement materials, such as fly ash and slag, are industry byproducts, which also increase carbon footprint. Recycling waste glass as a pozzolan in concrete is promising, while there exist knowledge gaps in cement hydration, mix design, quality, and long-term durability of cement concrete.
	Goals/Objectives Text: The overall research objective of this project is to evaluate the viability of recycled ground-glass pozzolan (RGGP) as a suitable replacement for hydraulic cement and alternative to traditional supplementary cementitious materials (SCM), to decrease the carbon footprint and increase the quality and long-term durability of concrete used in MassDOT projects. Anticipated outcomes and deliverables include:
• A literature review and understanding of the current state and existing knowledge gaps.
• A comprehensive understanding of the pozzolanic reactivity of RGGP.
• Insights into the hydration behavior of Portland cement containing RGGP.
• Development of RGGP cement concrete mix design formulations.
• Evolutions of physical, mechanical, and durability properties of RGGP-based concrete.
• Structural performance evaluation of RGGP-based concrete through mock-up tests.
• Specification and recommended application of RGGP and RGGP concrete.
	Principal Investigators Text: Jianqiang Wei, Kara Peterman, Sergio Breña
	Performing Organization Text: UMass Lowell, UMass Amherst
	Project Champion Text: Richard Mulcahy
	Project State Date Text: September 2023
	Expected Project Completion Date Text: May 2025
	Methodology Text: -Characterization and Enhancement of Pozzolanic Reactivity of RGGP. To characterize the reactivity of RGGP, chemical and mineral compositions, amorphousness, activation energy and reaction kinetics between RGGP and calcium hydroxide will be studied.
 
-Hydration of Cement. Thermodynamic simulation, cement hydration kinetics, the evolutions of hydration products, and microstructure will be studied.

-Concrete Mix Design and Property Evaluation. Five concrete mix formulations will be developed followed by evolutions of fresh, hardened, and durability properties.

-Mock-up Tests. The structural performance of RGGP concrete will be determined on reinforced concrete beams and panels.



