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7. Summary and conclusion

In this study, three types of buildings, namely, SPEAR, ICONS, and

an as-built school building in Turkey, were investigated under the main 
shock and aftershocks of as-recorded ground motion sequences ob-
tained from the Mw 9.0 March 11, 2011 Tohoku earthquake. Each

building is characterized by high structural irregularity in plan or ele-
vation. Numerical fiber-based finite element models of these buildings, as 
opposed to idealized system-level and component-level models used in the 
literature to study multiple earthquake effects, were established using 
ZEUS-NL [9] analysis tool. The models contained appropriate damage 
features that are capable of depicting the damage accumulation

effects in terms of stiffness degradation and strength deterioration on the 
concrete and steel material level as a result of repeated earthquake shocks. 
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