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In order to explore the determination of the number of strengthened stories and the arrangement of strengthened story
components for super high-rise frame-tube structures with large aspect ratios, and to obtain a strengthened story
layout plan that can meet the structural needs while minimizing the adverse effects of vertical stiffness and internal
force mutations caused by the strengthened story, the T2 tower of Qingdao Haitian Center is taken as the research
object, and a three-dimensional structural model is established based on ETABS software for analysis. After
comparing the traditional scheme of arranging strengthened stories with improved schemes, a setting principle of
strengthened story of super high-rise frame-tube structure with large aspect ratio based on this structure is proposed.
The outrigger trusses and waist trusses are arranged in the direction with low stiffness, while the outrigger trusses are
not arranged in the direction with high stiffness, and waist trusses are only set within the end spans. This approach not
only can meet the structural demands of lateral displacement and inter-story drift, but also can reduce the abrupt
change of inter-story drift and internal force. At the same time, the stiffness difference between the two main axes at
the strengthened story is reduced, which is most beneficial to the structure.

large aspect ratio; super high-rise structure; frame-core tube structure; strengthened story; outrigger truss; waist

truss; sudden change of internal force
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Fig.2 Composition of structural numerical model
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Table 2 Cross section information of concrete-filled

square steel tubular columns
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Table 3 Cross section information of concrete-filled

circular steel tubular columns
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Table 5 Cross section dimensions of primary and

secondary floor beams
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Table 6 Setting schemes of strengthened story
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Fig. 3 Influence of the number of strengthened stories

on the first three natural vibration periods
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Table 7 Lateral stiffness differences in two main-axis directions of different schemes

under xy-direction earthquake action
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Table 8 Lateral stiffness differences in two main-axis directions of different schemes
under yx-direction earthquake action
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