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The Anti-seismic Performance of Reinforced Concrete
Frame Structure Combined with Stairs

LI Bixiong ,WU Demin , WANG Xuan

(College of Architecture and Environment, Sichuan University ,Chengdu , China, 610065 )

Abstract ;. In order to study the impact of the presence of stair components and its placement on the
overall seismic performance of the reinforced concrete frame structure ,and on the stress state of the
surrounding main structural members and the stair components themselves, the design method is
proposed to reduce the adverse effect of the staircase on the frame structure and evaluated. Static
Pushover analysis and dynamic elastoplastic time history analysis were carried out by MIDAS/
GEN finite element analysis software and its results with the actual earthquake damage was com-
pared. It shows that the stair component can increase the lateral stiffness and the torsional effect of
the structure ,the internal force of the main structure girders and columns around the staircase is
greatly affected by the stair components, the stair components and the frame beams and columns
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connected with them appear plastic hinge earlier comparing with other frame structure components.

The arrangement of stairwells in the middle of the structure has the greatest impact on the seismic

performance of the structure. The stairwells has a great influence on the stiffness distribution and

internal force distribution of the frame structure. The use of slipping-foot,to weaken the connection

between the stairwell and the frame structure, can obviously reduce the adverse influence of the

stair components on the frame structure.

Key words : stairwell ; anti-seismic performance ; frame structure ; plastic hinge ; finite element analy-

sis ; time-procedure analysis
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Fig.1 The plan of the frame structure
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Fig.2 Three dimensional model diagrams of the frame structure
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Table 1 The comparison of the natural vibration periods
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Fig. 4 Floor displacement curves and inter-story
displacement angle curves of the frame

structure
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Fig. 12 Floor displacement curves and inter-story displacement angle curves of different staircase locations
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