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ABSTRACT ARTICLE INFO

The investigation of the possibility of structural failure against seismic Receive Date: 12 March 2025
parameters has attracted the attention of researchers, and given that combined Revise Date: 28 May 2025
systems are used to improve the seismic behavior of structures, the effect of Accept Date: 09 July 2025
simultaneous use of energy absorption and energy dissipation systems in metal

frames has been evaluated less. In this study, the effect of the combination of

) - ) £ Keywords:
buckling braces and yielding dampers on the behavior of the fragility curve of a Fragility curves, structural
steel structure has been investigated. According to the results obtained, this study collapse ’

can be used as a reliable source in the field of designing and optimizing metal yielding damper
earthquake-resistant structures. For this purpose, the time history dynamic incremental time history
analysis method of the fragility curves of structures has been investigated. The unbuckling bracing,
results of the study show that in all structures, the use of a combined system of

yielding dampers and buckling braces increases the resistance to collapse. In the

three-story structure, the collapse capacity of the structure has increased by 51,

75, 38 and 78 percent in the partial, medium, extensive and total collapse state,

respectively, in the 50% collapse state, and in the 80% collapse state, the collapse

capacity has increased by 88, 80, 86 and 48 percent for the three-story structure

in the partial, medium, extensive and total collapse states, respectively. In the 5-

story structure, these values have increased by 47, 116, 83 and 58 percent for the

50% collapse state, respectively. Also, in the 10-story structure, the collapse

capacity has increased by 39, 44, 37 and 15 percent in the 50% collapse state,

respectively, in the mentioned criteria. For the 15-story structure, the values of

the increase in the 80% collapse capacity for the partial, medium, extensive and

total collapse states have increased by 57, 63, 47 and 17 percent, respectively.

Also, in the 20-story structure, the values of 26, 51, 54, and 17 percent

respectively in the 50% collapse state of the structure's collapse capacity have

increased. In general, it can be concluded that the simultaneous use of torsional

buckling braces and yielding dampers improves the behavior of the structure.

However, the effect is greater for structures with more intermediate floors.
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Name Event Name Year Magnitude Station Mechanism PGA(g)
USGS 2800

Series1 Coalinga-01 1983 6.36 Cantua Reverse 0.677 C 11T
Series2 Duzce, Turkey 1999 7.14 Bolu Strike slip 0.348 C 11T
Series3  Friuli,Italy-01 1976 6.5 Codroipo Reverse 0.35 C 1
Series4 Tabas,Iran 1978 7.35 Boshrooyeh Reverse 0.836 C 11T

0.597 C 11
Series5  ChiChi Taiwan 1979 7.60 Icy Bay Reverse

0.742 C 11
Series6 Kobe,Japan 1995 6.9 Fukushima Strike slip 0.276 C 1
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