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Background and Motivation Models of Reinforced Concrete Frame Structures
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» Recent studies have demonstrated an increased likelihood of » 10 buildings ranging in height from 2 to 20 stories were considered. These were previously designed according to the provisions of the current
structural collapse under longer duration ground motions. This 2012 International Building Code and analysed by Raghunandan et al. (2015) and Haselton et al. (2010).
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deformation capacity of a structure.
» Two-dimensional concentrated plastic hinge models of the archetype buildings were developed in OpenSees. The hysteretic behaviour of the

» Characterise the influence of ground motion duration on o . . . .
plastic hinges was modelled using the Ibarra-Medina-Krawinkler peak-oriented model.

structural dynamic deformation capacity.
» The models incorporate the in-cycle and cyclic degradation of strength and stiffness of structural components, and the destabilising P-A

» Devise methods to incorporate the observed effect of duration in . )
effect of gravity loads, to adequately capture the effect of duration on structural response.

seismic design and assessment guidelines.
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Long Duration record from 2011 Tohoku earthquake (My 9.0) » The structural models were analysed using 2 sets of 44 short and 44 long duration ground motions.
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Conclusions

» The dynamic deformation capacities of the analysed structures estimated using the long duration set were found to be 43% lower than those
estimated using the short duration set, on average. A consistent decreasing trend in deformation capacity with durations (longer than a
critical duration) was also observed from regression models fit to the data.

» In general, a larger effect of duration was observed in shorter period structures, which experience a larger number of deformation cycles,
leading to a faster rate of deterioration.

» The findings of this study provide the basis for a method to account for the effect of duration by modifying the structural deformation
capacities based on anticipated durations.




