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Resilience of a Mid-Rise Special Moment Resisting Frame Based on
Mathematical Functions

*Behrouz Asgarian®, Parisa Toofani Movaghar*

Abstract

Over the past 15 years, different methods for evaluating the resilience of
structures, and designing resilient buildings have been proposed. These methods
include mathematical functions and vulnerability assessment software which are
based on the recovery time of the buildings. Although these procedures do not
cover all resilience attributes, they play an important role in calculating the
resilience parameter. Recognizing all elements in a structure, determination of
different failure modes, damage classification, and the effect of nonstructural
components have to be taken into consideration as factors which affect the
resilience. In addition, for achieving this goal, a system needs to be used which
assesses the resilience with different parameters such as loss, direct economic
damage and lost time. In this article, a moment resisting frame is modeled by
OpenSEES software and incremental dynamic analysis (IDA) is used for deriving
loss assessment and fragility curves of structural and nonstructural components.
Furthermore, resilience is calculated by mathematical functions. Finally, the
results show that the frame has the least resilience in an operational performance
level because it is not designed for this performance level.
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