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Brief Description of
Research Project

Bridge columns are typically designed to behave in a ductile manner
during large earthquakes, sustaining significant damage without collapse.
This is not a resilient approach, as post-earthquake repair may be
substantial and lead to bridge closure. The seismic performance of many
of these bridges is essential to post-earthquake mobility, as bridges are
relied upon as critical lifelines into urban centers after natural disasters.
Bridge closure can impede emergency response, and significant financial
losses may be associated with downtime of the bridge. State DOTSs in
Washington and Oregon recently have begun to require bridges along key
emergency response lifelines to be designed to remain in-service following
a Magnitude-9.0 Cascadia Subduction Zone (CSZ) earthquake. There is a
need for cost-efficient, low-damage bridge columns to meet this objective.
One approach, used recently by WSDOT on the SR-99 bridge, is shape
memory alloy (SMA) as longitudinal column reinforcement in combination
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