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Abstract

Behavior of critical elements up to complete failure needs to be modeled for analyzing response of
structures under extreme events. Such modeling should represent the element’s behavior as part of the
structure affected by the event. For complex element response there is a need for conducting experiments
with realistic boundary conditions in order to characterize and model their behavior. This would allow
for collapse resistance analysis of structural systems under extreme manmade and natural hazards, which
is particularly important for evaluating response of existing structures that are susceptible to failure under
extreme events. Such element and system level responses will be described and evaluated in this
presentation in the context of collapse analysis.

Collapse prevention is perhaps the most important performance criteria for buildings and structures. In
fact, the main objective of building codes and standards has been providing life-safety and collapse
prevention. One important limitation, however, is that the need for buildings’ (partial) functionality after
adverse events is not addressed. Recently, there has been a significant interest in developing
methodologies for increasing the community and societal resilience to natural and manmade hazards.
Resilience can be defined as the ability of different social units to minimize the impact of, adapt to and
recover from adverse events. The current codes and standards do not aim for achieving optimum values
of building resilience metrics such as percent functional after hazard, time to recover, and cost of repair.
Designing new resilient buildings and structures require methodologies that would explicitly consider
resilience metrics. Describing code limitations, a multi-level and multi-hazard resilience-based design
framework will be discussed in this presentation.
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