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	Project Title: Design of Fly Ash-Based Geopolymer Concrete-Filled FRP Tube Composite for Highly Durable and Environmentally Friendly Infrastructure
	University: Washington State University
	Principal Investigator: Xianming Shi 
	PI Contact Information: Phone: 406-600-0886 Email: xianming.shi@wsu.edu
	Funding Sources and Amount Provided by each agency or organization: TriDurLE and Washington State Department of Transportation, each $90,428
	Total Project Cost: $180,856
	Agency ID or Contract Number: 
	Start and End Dates: 05/01/2021 - 09/30/2022
	Brief Description of Research Project: This proposed project will build on the team’s patented fly ash geopolymer (FAGPR) technology and develop a novel tube/concrete composite, which features promising load-bearing capacity, durability performance, and damping properties. The final design of this composite consists of a fiber-reinforced polymer (FRP) tube filled with well-designed concrete of expansive FAGPR. At the first stage of this work, the laboratory study aims to:
1) Design a FAGPR concrete that features promising strengths, expansion characteristics, and damping coefficient, and
2) Design a FAGPR concrete-filled FRP tube composite that features outstanding load-bearing capacity, durability performance, and damping behavior.
Specifically, a novel nanomaterial (graphene oxide) and silica fume will be introduced into the alkali-sulfate-activated FAGPR to improve the mechanical strengths of the cementitious material. The volume expansion of the FAGPR concrete will be adjusted by sodium sulfate and lime, which are known to also benefit the development of strength properties. Surface-modified crumb rubber (powder) will be introduced into the mix design to improve the damping coefficient of the geopolymer concrete. Advanced characterization tools will be employed to investigate the hydration mechanisms of the nanomodified FAGPR paste and to shed light on how the constituent materials affect the strength, expansion, and damping properties of the concrete.
	fill_13: To be determined once the project is complete
	Web links  Reports  Project website: Not available yet
	Text5: Anticipated: Building on the success of this research, the team will work closely with local communities/agencies to apply the newly designed FAGPR concrete/tube composite as bridge columns. Prospective users of the research product include highway agencies, municipalities, ready mix concrete producers, and other stakeholders related to design and construction of concrete infrastructure.  The field demonstration aims to improve the understanding pertinent to the functionality, cost-effectiveness, durability, and maintenance requirements of the newly-designed expansive FGFT composites.
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