PROJECT SUMMARY

The Pacific Earthquake Engineering Research Center (PEER) is an Earthquake Engineering
Research Center administered under the National Science Foundation Engineering Research
Center Program. The mission of PEER is to develop and disseminate technology for design and
construction of buildings and infrastructure to meet the diverse seismic performance needs of
owners and society. Current approaches to seismic design are indirect in their use of information
on earthquakes, system response to earthquakes, and owner and societal needs. These current
approaches produce buildings and infrastructure whose performance is highly variable and may
not meet the needs of owners and society. The PEER program aims to develop a performance-
based earthquake engineering approach that can be used to produce systems of predictable and
appropriate seismic performance.

To accomplish its mission, PEER has organized a program built around research, education,
and technology transfer. The research program merges engineering seismology, engineering,
and socio-economic sciences in coordinated studies to develop fundamental data, tools, and
methodologies that are tested and refined using testbeds in collaboration with practicing
professionals. Primary emphases of the research program at this time are on older and new
concrete buildings, bridges and highways, and electric power distribution and transmission
systems. The education program promotes engineering awareness in the general public and
attracts and trains undergraduate and graduate students to conduct research and implement
research findings. The technology transfer program involves practicing earthquake
professionals, government agencies, and specific industry sectors in PEER programs to promote
implementation of appropriate new technologies. Technology transfer is enhanced through a
formal outreach program.

The intellectual merit of the proposed program lies in the multi-disciplinary challenge of
understanding performance metrics for complex systems and how they can be simulated and
controlled. This requires collaborative, cross-disciplinary research among earth scientists,
engineers, and social scientists.

The broader impacts of the proposed program are extensive. The research program tackles an
important and challenging problem, the pursuit of which will advance discovery and
understanding of earthquake engineering. Integration of research and education components
demonstrates a commitment to teaching, training, and learning at multiple educational levels.
The project has a diverse group of PIs and constitutes a multi-disciplinary research partnership
that did not exist before. The education program will expose a diverse population of
undergraduates to the program and promote top candidates into graduate research. The project
contributes to NSF’s Network for Earthquake Engineering Simulation. Results are disseminated
in several ways, including: involvement of a broad spectrum of faculty, students, and
government and industry partners; dissemination through print and Internet means; and broadly
used databases and software. By better understanding performance of the built environment
under earthquake effects, this project also contribute to knowledge on vulnerability and
toughening of infrastructure against effects of explosive and impact hazards.
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