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ABSTRACT

Structures in seismic active zones are often exposed to earthquakes that
occur consecutively in a short time together. Therefore, there is not
enough time to repair, rebuild or evacuate the damaged structures under
the first shock before the second shocks. Despite what is often assumed by
seismic design codes, the designed structures based on a single design
earthquake are not capable of predicted service and performance.
Considering the high damage potential of successive earthquakes, the
seismic performance of RC and steel moment frames under successive
shocks has been evaluated by comparing the deflection amplification
factor (Cq) in the present paper. In this regard, nonlinear dynamic
analysis has been performed for three steel and RC frames with 3, 7, and
11 stories under single and consecutive critical earthquakes. The results
indicate that the seismic sequence phenomenon can lead to an increase in
Cqfor the studied frames. Average Cq for RC and steel frames under single
shocks is equal to 3.5 and 3.4 and for consecutive shocks is 3.7 and 4.
Also, the largest increase in Cyq was about 15% for the 3-story steel
frame.In the next step, for more comprehensively investigation of the
seismic performance of the studied frames, an ideal artificial neural
network is designed and after the sensitivity analysis of the maximum Cq4
factor, empirical equations are presented to estimate this parameter with
acceptable accuracy.
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