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In engineering designs, the desired goal is to reduce the project cost as much as possible. In structural
engineering, this goal is pursued in different stages, including the design, construction and installation stages. The
goal of optimal design is to reduce the cost in the design stage. For this purpose, many meta-exploratory algorithms
inspired by nature have been developed. Another important point in the optimal design is the structure analysis and
design method. Since seismic loads have an unpredictable nature, if the design is such that the structure stays within
the linear limit during an earthquake, the weight of the structure obtained from this design method will increase
uneconomically. Therefore, building codes and design methods consider the inelastic range of structural behavior
with safe design methods. A strong approach for designing structures and considering the inelastic range is
performance-based design, which is a multi-level approach for designing structures at different seismic levels. The
new concept of performance-based design in various regulations is based on the three principles of no damage in
low-intensity earthquakes, no structural damage but partial non-structural damage in moderate-intensity
earthquakes, and no collapse but structural and non-structural damage in strong-intensity earthquakes. This seismic
design approach is based on the principle that the structure must meet different performance objectives and increase
the safety of the structure in the face of seismic hazards with low intensity and short period of time to earthquakes
with high intensity and long period of time. Optimization methods can be effectively used in performance-based
designs, and structure performance can be defined as one of the design goals or problem constraints. According to
the design codes, the structural members should be designed in such a way that they can withstand the incoming
forces with a suitable safety margin that depends on the design method. Today, optimization is considered a very
efficient process for economic savings in the process of designing, building and maintaining structures. On the other
hand, the performance-based design method is one of the most advanced seismic design methods for structures.
Therefore, the optimal design of structures based on performance will obtain economical structures and have good
safety and reliability. In the seismic analysis of a structure, its need and capacity play an important role. There are
many methods that evaluate the need and capacity of the structure for seismic excitations. One of the common
methods to evaluate the structural capacity is incremental dynamic analysis. Nowadays, dynamic analysis is
increasingly introduced as a precise tool for structural capacity estimation. In this analysis, the structural model was
subjected to a number of earthquake records, which were scaled from low intensity to high intensity. One of the
challenges in the path of analysis is how to select records and their impact on answers and uncertainties. The aim of
this study is the seismic evaluation of the performance base of optimally designed tall RC moment frames,
considering the effect of increasing the height compared to the width of the frame. In the first step, the tall RC
moment frames were optimized using push-over modal analysis in the performance-based framework based on
ASCE41-17 and FEMA356 regulations and MATLAB and Open-Sees software, using a meta-heuristic algorithm. In
the second step, the seismic evaluation using the incremental dynamic analysis and the fragility curves and the
collapse margin ratio obtained have been discussed. In these studies, 18- and 21-story tall RC moment frames with
heights of 3, 3.2, and 3.4 meters are the examples investigated in this research. According to the obtained results, by
choosing structures with a height of 3.2 meters, the reason for the design is structures with a favorable collapse
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capacity ratio and low fragility compared to the optimal designs with the height of the floors is 3 and 3.4 meters.
Therefore, the ratio of the collapse capacity in the optimal plans with a height of 3.2 meters is 15% and 12% higher
than the optimal plans with a height of 3 and 3.4 meters, respectively.

Keywords: Tall RC Moment Frame, Optimization, Performance-Based Design, Incremental Dynamic Analysis,
Collapse Margin Ratio.





