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XIE Lin-lin' , HUANG Yu-li*, LU Xin-zheng' , LIN Kai-qi' , YE Lie-ping'

(1. Department of Civil Engineering, Tsinghua University, Beijing 100084, China; 2. Arup, San Francisco, CA 94105, United States)

Abstract: Elasto-plastic analysis has been widely applied in the design of tall buildings. However, most
analyses are conducted by using commercial software, which limits the further in-depth research on relevant
topics. In this work, a new shear wall model and a concrete constitutive model are developed based on the open
source finite element code, OpenSees, by which the elasto-plastic seismic analyses of super tall RC frame-core
tube structures can be performed. A series of shear walls and a 141.8m frame-core tube building are simulated. By
comparison with the experimental results and the analytical results by using MSC.Marc, the rationality and
reliability of the proposed element and analysis method are validated, which will provide an effective tool for
further research of the seismic behavior of tall buildings based on OpenSees.
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Table 1 Comparison between experimental results and simulated results of shear walls
WS msl WL EIRREIR (%) IR RZEA(%)  AREIWEIR /(%)

SW1-1 2.0 0.1 2.3 6.4 -3.1

SW1-2 2.0 0.2 0.8 0 1.5

SW1-3 2.0 0.3 25.3 9.6 —4.5

SW1-4 2.0 0.4 27 11.2 10.2

SW2-1 1.0 0.3 3.6 1.2 9.6

gy SW2-2 1.5 0.3 19.3 5.6 1.2
SW4-1 2.0 0.3 7.9 2.4 2.9

SW4-2 2.0 0.3 4.6 2.9 8.4

SW5-1 2.0 0.3 2.6 1.5 2.1

SW5-3 2.0 0.3 2.2 2.3 2.2

SW6-1 2.0 0.3 20.1 32 5.5

SW6-3 2.0 0.3 9.6 2.8 -1.4

A SW-3 1.9 0.26 1.3 45 102
SW-4 1.9 0.26 8.6 5.7 4.3

I Y g kg CcW-3 — — -16 0.6 7.4
SW1-1 - - 9.6 0 12.9

S R S 9 SWI-2 - - 11.2 0 -5.8
SW1-3 — _ 10.5 0 9.4

iR e BMH — — — 8.9 3.3 4.1
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