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Performance-based seismic design of Zhongzhou Phrase II structure

CHEN Xuewei' , HAN Xiaolei®, LIN Shengyi', WU Peifeng' , HE Weigiu'
(1. Tall Building Structure Research Institute, South China University of Technology, Guangzhou 510640, China;
2. State Key Laboratory of Subtropical Architecture Science, South China University of Technology, Guangzhou 510640, China)

Abstract: The Zhongzhou Phrase II structure is composed of two 86.5m high towers which are linked by a 120m span
higher corridor at the building top, and a lower corridor at a height of 16. 5m with an angle of 45-degree to the higher
one. Frame-shear wall dual structure with viscous dampers is selected for the two towers. Steel structure with viscous
dampers was is for the higher corridor and pure steel structure for the lower one. The seismic behavior of the structure
is complex due to that several structural indexes exceed the limitation of current design code, such as long-span
connected structure and abrupt change in stiffness etc. Elastic analysis under frequent and moderate earthquake
action, static push-over analysis and inelastic time history analysis under rare earthquake are carried out using
PERFORM-3D. To evaluate deformation performance of the components, a guideline is proposed in this paper based
on ASCE-41. The elastic analyses under frequent and moderate earthquake show that, the behavior of the whole
structure and the components satisfy the code requirement. The comparison between the result of static nonlinear
analysis and the base shear of the whole structure under rare earthquake indicate the adequate lateral performance of
the towers. The analytical result is reasonable by comparing the analysis of elastic and elasto-plasticity. It can also be
concluded that the damper can effectively improve the seismic performance of structures and reduce the nonlinear
damage of the components.

Keywords: connected structure; fiber model; vicious damper ;nonlinear time-history analysis; seismic performance
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Table 2 Deformation performance limit of main

components at each level
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Table 3 Comparison of calculated results

IR MJERA Ty /s T,/s Ty/s T,/s

ETABS 20531 2.465 1. 877 1.672 0. 885
SATWE 19900 2.638 1. 924 1.767 1.177
PERFORM-3D 20531 2.409 1.776 1. 589 0. 959
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Table 4 Mass participate factors of mode shapes
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Table 5 Parameters of seismic analysis
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Table 6 Comparison of base shear between time history

analysis and spectrum analysis
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Table 7 Analysis results under frequent earthquakes
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Sketch of shear wall elements
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Fig. 16  Comparison of time histories top displacement in

elastic analysis and elasto plastic analysis
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