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Abstract:
Earthquake engineering is one of the most challenging disciplines in modern society. Just when life-safety during

an earthquake has become an achievable goal, the bar has been raised to continuing functionality. The advent of
sophisticated computational tools, backed up by experimental validation, has given confidence that buildings and
bridges can be designed to protect life and limb. Building codes and standards promote life-safety as their primary
goal. Structures may need to be demolished after the design earthquake, but occupants should be able to walk
away. However the economic costs of business disruption due to loss of function can be crippling, not just in the
epicentral region but nationally and globally. This is because we live in a flat world where the interconnectedness of
society greatly expands the affected area and a local disaster can quickly become a national/global one. This in
turn leads to an escalation in financial losses not seen a decade ago. What was ‘acceptable’ damage in the 1990s
is no longer acceptable. This painful lesson has led to the concept of ‘performance-based’ design (PBD) — a range
of performance levels is offered for the owner’s selection. But barriers to implementation are many and research is
required to deliver on the promise of PBD. The problem is further compounded by the need to contain costs.
Current efforts applying PBD to civil infrastructure in the U.S. are focused on new materials and innovative
technologies. Large-scale experiments have recently been conducted on multi-span bridge systems with shape
memory alloys in plastic hinges zones, and/or protective systems in the superstructures. Both show great promise
in reaching the goal of damage-free behavior, even in earthquakes larger than the design-basis earthquake. To be
fully effective however, these techniques require an improved understanding of soil-structure interaction,
particularly at the abutments, and this topic should be the subject of an accelerated, large-scale, research program.

Biography:

Dr Ign gugkle is the director of the Center for Civil Engineering Earthquake Research and Foundation Professor at
the University of Nevada, Reno. He has previously served as Deputy Vice-Chancellor (Research), University of
Auckland, New Zealand, and as Deputy Director of the National Center for Earthquake Engineering Research,
University at Buffalo, New York (now the Multidisciplinary Center for Extreme Events Research). He is currently
President-Elect of the Earthquake Engineering Research Institute. Dr Buckle directs the Large-Scale Structures
Laboratory at Reno, which houses a multiple shake table facility, one of the fourteen Equipment Sites established
in 2004 by the National Science Foundation in the George E. Brown Jr. Network for Earthquake Engineering
Simulation (NEES). Dr. Buckle's research interests include seismic performance of bridges, lifelines and buildings;
design and retrofit criteria for bridges; earthquake protective systems for bridges; bridge performance for extreme
loads such as earthquake, differential temperature, and overload; and nonlinear analytical techniques for structures
subject to dynamic loads. He has conducted full-scale field testing and large-scale laboratory testing of structures
using static and dynamic loads; has been a member of earthquake reconnaissance teams in California, Japan,
Taiwan, and Chile; and has conducted short courses in bridge engineering, seismic retrofitting, and the seismic
isolation of highway bridges.

Note: The lecture will be preceded by a 20-min presentation on “Introduction to holistic research in Earthquake
Engineering at the University of Auckland” by AP Nawawi Chouw (Director of UACEER) and Dr Rolando Orense
(Leader of the Geomechanics Group) and followed by a discussion session. Everybody is invited to enjoy nibbles
and drinks from 5.30pm at the Neon Foyer/401-400L4.

For enquiries, please contact: Assoc. Prof. Nawawi Chouw (n.chouw@auckland.ac.nz)
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