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After each intense mainshock, a series of aftershocks typically occur, which can have a detrimental impact on
already-damaged buildings. When buildings have already lost some of their structural integrity during the main
shock, the occurrence of aftershocks can lead to complete failure. The height of buildings is a critical parameter that
directly influences their seismic behavior during an earthquake. In this research paper, the effect of building height
on the seismic behavior of reinforced concrete (RC) moment frames is evaluated under twin earthquake events. To
conduct this study, three RC moment resisting frames are designed with varying heights: 4, 8, and 15 stories. The
structural design procedures are conducted based on the latest version of the Iranian Code for Seismic Construction
of Buildings, known as Standard No. 2800 (STD 2800). By modeling these frames in the OpenSEES software, their
seismic behavior is evaluated using conditional fragility curves, specifically considering the damages inflicted by
the mainshock. To simulate real-world scenarios, the frames are subjected to 20 actual twin earthquake events. The
maximum inter-storey drift, a commonly used damage index, was considered during the evaluation process. The
criteria for collapse damage limit states were derived from the Iranian Instruction on Seismic Rehabilitation of
Existing Buildings, PBO Publication No. 360. By comparing the increase in probability of failure at conditional
fragilities for frames of different heights, the impact of the mainshock on the likelihood of failure due to aftershocks
is discerned. Findings indicated that the probability of failure due to aftershocks substantially increases with the
intensity of the mainshock. Furthermore, this increase is particularly pronounced in buildings with more stories. The
research demonstrates that taller buildings face a higher risk of failure when subjected to aftershocks following an
intense mainshock. The additional height amplifies the vulnerability of the structure, potentially compromising its
seismic resistance. This phenomenon highlights the importance of considering building height as a critical factor in
seismic design and risk assessment. The study also emphasizes the significance of adhering to seismic construction
codes, such as STD 2800, which provide guidelines and regulations to mitigate the impact of earthquakes on
buildings. Compliance with these codes ensures that structures are designed to withstand seismic forces and reduce
the risk of damage or collapse. The findings from this research can inform engineers, architects, and policymakers
involved in seismic design and urban planning. They provide valuable insights into the behavior of RC moment
frames under twin earthquake events, allowing for more informed decisions regarding building design, risk
assessment, and the implementation of appropriate mitigation measures. It is crucial to continue advancing our
understanding of the complex interactions between seismic events, building characteristics, and structural behavior.
By conducting further research and refining these models, the resilience of structures can enhance, the risk to human
life is minimized, and resulted to the development of more robust and safer communities in earthquake-prone
regions. In conclusion, this study investigates the impact of building height on the seismic behavior of RC moment
frames under twin earthquake events. The results underscore the heightened vulnerability of taller buildings to
aftershocks following an intense mainshock. The research highlights the importance of adhering to seismic
construction codes and offers valuable insights for professionals involved in seismic design and urban planning.

Keywords: Seismic Sequence Event, Nonlinear Dynamic Analysis, RC Buildings, Conditional Fragility Curve.



