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Abstract

The primary clientele of bridge structures is the public. To
better serve the public, bridges need to be constructed
rapidly and efficiently with minimal interruption to traffic and
reduced delays, be durable, require minimal maintenance
under environmental and other loads, and be resilient under
extreme loads such as earthquakes, hurricanes, fires, blasts,
etc.

Accelerated bridge construction (ABC) is a
nationwide initiative to address some of the requirements of a
successful bridge. ABC relies heavily on precast members
that are connected in the field. Because connections are
critical under seismic loads, ABC becomes particularly
challenging in earthquake prone areas. An extensive
experimental and analytical study has been in progress at the
University of Nevada, Reno to address different aspects of
ABC in high seismic zones. Both emulative design utilizing
standard steel couplers and innovative details and materials
are being investigated. The objective of emulative design
research is to facilitate the adoption of ABC for seismic
bridge design. The study of emulative design consists of
testing and analysis of large-scale column models with
different connection details under cyclic loads. Research on
innovative details consists of developing new pipe-pin
connections for column bases, column pile-shaft connections,
precast columns with high-performance concrete, plastic
hinges with shape memory alloys, plastic hinges with built-in-
rubber segments, and grouted ducts with high-performance
concrete.

The presentation will summarize the benefits of
emulative and innovative ABC and will include the highlights
of the research projects and lessons learned with a brief
discussion of bridges of the future.
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