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Judgment Standard of Buckling Mode and Simplified Algorithm of
Critical Load for Steel-concrete Mixed Structure System
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Abstract: In order to investigate the influence of the lateral resistance by the core tube on
buckling mode and critical buckling load, the simplified mechanical model of the steel-concrete
mixed structure system was established. Based on the finite element analysis, the influence of the
relative relations of the frame and tube for steel-concrete mixed structure system on buckling
mode were studied. According to the different buckling modes, the steel-concrete mixed structure
system was categorized into four types, and the reliable judgment standard of buckling mode was
summarized. Furthermore, the simplified algorithms of critical load corresponding to various
buckling modes were put forward. The study results show that the calculation results of the
simplified algorithm are accurate and reliable, can provide references for the designer.
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Fig. 1 Plane of Typical Steel Frame-RC
Corewall Mixed Structure
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Fig. 2 Simplified Model of Steel-concrete Mixed Structure
System Under Top Vertical Concentrated Loads
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Fig. 3 Steel-concrete Mixed Structure System
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Fig. 4 The First Order Buckling Modes of
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Tab.1 Cross Section and Critical Buckling Loads of Members for Models A-1 to A-5
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Fig.5 Relation Curves of ¢" and ¢" for Models
A-1 to A-S at the First Order Buckling Mode
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Tab. 2 Cross Section and Critical Buckling Loads of Members for Models B-1 to B-5
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Fig. 6 Relation Curves of ¢" and ¢" for Models
B-1 to B-5 at the First Order Buckling Mode
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Tab.3 Cross Section and Critical Buckling Loads of Members for Models C-1 to C-5
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Fig. 9 Combinations of Buckling Load for
Steel-concrete Mixed Structure System
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