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Abstract: To optimize the safety and environmental protection performance of green steel struc-
ture buildings, the seismic and environmental protection performances of a 40-story, steel-braced
frame structure were analyzed. According to the actual building parameters, a profile of the green
steel structure is presented, and the variations in horizontal displacement with time under differ-
ent seismic waves were recorded using a time-history analysis method. Based on the Pushover a-
nalysis method, the base shear force and elastic-plastic deformation of special-shaped. square,
concrete-filled steel tubular (SCFT) columns were analyzed under rare earthquakes conditions.
Results of the comparative experiments lead to the following conclusions: the special-shaped

SCFT building columns met national requirements for seismic performance. Compared with rein-
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forced concrete and brick-concrete structures, green steel structures can effectively save water

and electricity consumption during construction and reduce construction noise, and show strong

earthquake resistance and excellent environmental protection.

Keywords: green building; seismic performance; time history analysis method; special-shaped

column; pushover analysis method; environmental protection factors
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Fig.1 Section of the green steel structure building
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Table 1 Parameters design of key components (Unit:mm)
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Fig.2 Load-bearing frame diagram of H-type building
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Table 3 Natural vibration characteristics of the structure

with special-shaped columns
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Fig.3 Time-history analysis of the green building

under X-direction seismic wave
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Fig.4 Base shear force-vertex displacement curve
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Table 4 Performance point parameters of the green

steel structure with special-shaped columns
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Table 5 Maximum story drift ratio of the steel structure

with special-shaped columns under different

load conditions
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