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Abstract With the continuous improvement of seismic design methods and performance evaluation standards
for buildings, the application of performance-based seismic design in engineering has become increasingly
wide spread. Taking a circular high-rise steel structure over-limit project as an example, this paper adopts
traditional seismic design methods based on high ductility-high bearing capacity and performance-based
seismic design methods with different performance objectives, including high ductility-low bearing capacity
and low ductility-high bearing capacity. By comparing differences in structural dynamic characteristics, elastic
response under frequent earthquakes, actual performance factors of energy dissipation zones under
intermediate earthquakes, elastoplastic response under rare earthquakes, seismic resilience under
intermediate and rare earthquakes, and economic efficiency among different models, this paper elucidates the
underlying patterns and logic to explore the optimal solution among various seismic design methods. The
results indicate that when there is ample structural bearing capacity margin, performance-based design can be
adopted according to the low ductility-high bearing capacity provisions of the ‘Standard for design of steel
structures’. By enhancing the seismic bearing capacity grade of energy dissipation zones and reducing the

ductility grade of its cross-sections, steel consumption can be saved. The research findings of this paper
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provide practical references for the performance-based seismic design of multi-story and high-rise steel frame

structures in low-intensity seismic regions.
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Table 4 The elastic response of structures under frequent earthquakes
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Table 6 The evaluation results of seismic resilience under intermediate earthquakes
fEiAl St s2 BiE=H S3 S4 S5
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Table 7 The evaluation results of seismic resilience under rare earthquakes
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