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Seismic Performances and Failure Mode Analysis of

Hybrid Frame-Core Tube Structures
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(' Department of Civil Engineering, Key Laboratory of Structural Engineering and Vibration of China Education
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Abstract: Frame-core tube system is a type of structure which is widely used in the high-rise buildings. In this
paper, the seismic behaviors are analyzed and the rational failure mode of this structure system is discussed. And it
is proposed that by controlling the yielding mechanism and failure mode of the core tube based on the idea of the
capacity design method and making sure the outer frame has sufficient loading carrying capacity and ductility at
the same time, the seismic performance of the frame-core tube structure will be improved and multiple seismic
fortification lines can be established. A practical frame-core tube hybrid structure is analyzed with pushover
method and dynamic time-history analysis respectively as an example. The analytical results show that the
reasonably designed frame-core tube structure can form effective dual seismic resistant system which has three
seismic fortification lines: coupling beam, sub-tubes and outer frame. Besides, the structure system has adequate
energy dissipation ability and can achieve the rational failure mode.
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