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Seismic Design of Steel-strip Refuge Buildings under
High-intensity Earthquakes

JIN Xiaoyan

(Department of Railway Engineering and Civil Engineering s Shandong Polytechnic s Jinan 250104 , Shandong s China)

Abstract: The seismic performance of steel-strip refuge buildings under high-intensity earth-
quakes is improved through seismic design. The seismic fortification requirements of steel-strip
refuge buildings under high-intensity earthquake are set, and the acceleration value and maximum
earthquake affecting coefficient of the steel-strip shelter under different earthquake scenarios are
given. SAP2000 is used to analyze the elastic-plastic dynamics of the steel-strip shelter, and rea-
sonable parameters for plastic hinges are selected. The steel support is set around a building to
analyze the seismic performance of the steel-strip shelter. Experimental results show that the
steel-strip refuge building designed through the proposed method has good response and ductility
under intense earthquakes. Moreover, the horizontal displacement angle of the building under the
action of different seismic waves satisfies the seismic fortification criterion.
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Table 1 Acceleration values for fortification of seismic refuges

b 5 B i 3 B A/ gal
6 48 122 398
7 98 218 538
7.5 148 308 665
8 198 398 805
8.5 298 508 945
9 398 618 1075
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Table 2 Maximum seismic impact coefficient of seismic refuges
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7 0.22 0.48 1.16
7.5 0.32 0.67 1.53
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8.5 0.62 1.18 2.24
9 0.94 1.36 2.37
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Fig.1 Generalized force-generalized displacement relation

curve of plastic hinge
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Table 3 Parameters of plastic hinge
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Table 4 Operation result of natural period of the structure
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Fig.2 Displacement ratio curves in the case of steel brace by using SAP2000
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Table 5 Operation result in X direction with push-over method
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Table 6 The elastic-plastic story drift and the bottom shear force under large earthquake (steel brace)
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Table 7 Plastic hinges of member bar under different seismic waves
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Table 8 Ductility coefficient of the structure under different seismic waves
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