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Spatial Finite Element Analysis for the Whole-process of RC Core
Tubes Based on the Layered Shell Element

Lin Xu-Chuan, Lu Xin-Zheng, Miao Zhi-Wei,Ye Lie-Ping

( Department of Civil Engineering, Key Laboratory of Structural Engineering and Vibration of China Education Ministry, Tsinghua University,
Beijing, 100084)

Abstract Asthe most widely used lateral resistant structures, RC core tubes consist of various members
and perform spatial mechanical behaviors. Therefore, how to accurately simulate the RC tubes for the
whole process of nonlinear behaviors is a significant subject in seismic analysis of structures. Based on the
layered shell element the whole process simulation of a pseudo-dynamic testing on RC core tubes is
presented in the paper. By correct modeling of the key structural elements (such as walls, coupling beams,
reinforcements), the model is able to reflect the spatial behavior of the tube as well as the complicated
nonlinear behaviors of the yielding and shear failure of coupling beams, cracking of the tube and so on.
Furthermore, results from the simulation match well with those from the tests, which show the finite
element model is of some help on elasto-plastic calculation of high-rise RC tubes in severe earthquakes.
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