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	Project Title: Seismic Performance and Fragility of Retrofitted Reinforced Concrete Bridge Columns to Long-Duration Earthquakes
	University: Washington State University
	Principal Investigator: Adam Phillips
	PI Contact Information: a.phillips@wsu.edu
	Funding Sources and Amount Provided by each agency or organization: WSDOT for $50,000 (match)
WSU for $31,818 (match)
	Total Project Cost: $81,740
	Agency ID or Contract Number: 
	Start and End Dates: 06/01/2021 - 05/31/2022
	Brief Description of Research Project: Long duration earthquakes are characteristic of the Cascadia Subduction Zone, which has the potential to generate a Magnitude-9.0 earthquake with strong shaking in Washington, Oregon, northern California, and Alaska. The proposed research is focused on characterization of the probability of failure of retrofitted bridge columns due to fatigue fracture of reinforcement under long-duration earthquakes. The proposed research will include the formulation of fatigue fracture models based on actual earthquake strain histories, as previous research on fatigue modeling of reinforcement has used idealized reversed cyclic loading histories. Ongoing research by the PIs on this topic has generated test data for legacy grade 40 reinforcement, typical of 1950s-1970s bridges. The proposed research will include additional testing of modern grade 40 and grade 60 reinforcement to better characterize the influence of earthquake cycle content on fatigue life. Nonlinear time history analyses, incorporating the improved fatigue fracture models, will be conducted for a range of bridges subjected to Cascadia Subduction Zone demands, and results will be used to develop failure fragilities.
	fill_13: Retrofitting vulnerable bridges in western WA greatly increases the safety of the bridge network to earthquake hazards. Additionally, bridge retrofits improve disaster resilience by facilitating quick and efficient emergency response to communities impacted by potential earthquake damage.
	Web links  Reports  Project website: 
	Text5: Research outcomes will be communicated to stakeholders at WSDOT, ODOT, and other state DOT's within the Pacific Northwest. Currently, WSDOT is implementing steel jacket retrofit programs for western WA bridges. However, this research may also support WSDOT in beginning to utilize fiber reinforced polymer retrofits as well.


