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Abstract

This presentation will discuss two seismically resilient bridge column designs, namely, the hybrid sliding-rocking
(HSR) columns and the polyurethane-enhanced (PU-enhanced) rocking columns. The HSR columns are post-
tensioned precast concrete segmental columns with end rocking joints and intermediate sliding joints. The internal
unbonded posttensioning and the dry end rocking joints provide HSR columns with self-centering capabilities. The
sliding joints significantly increase the energy dissipation of HSR columns and reduce their rocking-induced
damage. The PU-enhanced rocking columns offer explicit damage control through damage-resistant end segments
made of PU (or a bi-layered PU-concrete design), achieve self-centering through internal unbonded post-tensioning
and provide energy dissipation and flexural stiffness/strength through external replaceable links in the form of
buckling restrained yielding steel bars. The replaceability of these links can offer low-cost rapid post-earthquake
retrofit without operation disruptions. This presentation will discuss basic concepts, response mechanisms,
simulation strategies as well as the findings of two large-scale testing programs conducted at the testing facilities
of Texas A&M'’s Center of Infrastructure Renewal.
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