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Fig.1 Force transformation diagram of belt trusses as “virtual outriggers”
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Fig.2 Force transformation diagram of basement as “virtual outriggers”
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Fig.3 Lateral displacement of exterior column subjected to
X-direction horizontal seismic action
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Fig. 5 Storey drift of exterior column subjected to Fig.6 Storey drift of intermediate column subjected
X-direction horizontal seismic action to X-direction horizontal seismic action
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Tab.2 The base reaction force of each scheme under X-direction earthquake action
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Fig.7 The shearing force of frame column under X-direction Fig.8 The shearing force of middle column under
earthquake action X-direction earthquake action
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Mechanical Behavior of Core Tube Hybrid High-rise Building
with Virtual Outrigger

Gao Jianping, Zhou Fangchao, Luo Dan

(School of Civil Engineering and Architecture , East China Jiaotong University , Nanchang 330013, China)

Abstract: Through finite element analysis software SAP2000, this paper firstly conducts the response spectrum
analysis for different design schemes of outrigger storey in the SRC frame - RC core tube hybrid high- rise
structures,, which are subjected to wind load and seismic action. Then, it studies the influence of virtual outrig-
ger in the elastic region on the top horizontal displacement and mechanical properties of the SRC frame - RC
core tube structure . The results indicate that when the strengthened storey is established only with belt trusses,
the number and the rigidity of belts has further effects on top horizontal displacement of high-rise frame-core
wall structure and the shearing force of columns, which can effectively weaken the shear - lag effect and better
display the overall function of all outside frame columns. What’ s more, the belt trusses can increase the disad-
vantageous effects of shear mutation on the horizontal strengthened storeys.

Key words: frame-core tube; virtual outriggers ; belt trusses ; outrigger storey ; mechanical property.



