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Finite Element Analysis of CFRP Strengthened Steel Tubular
Short Columns Under Axial Compression

LI Zhaoyang, GAO Xiaoyu, CHEN Yanchen
(School of Highway, Chang’an University, Xi’an 710064, China)

Abstract: Based on the test of CFRP strengthened round steel tubular short columns under axial compression, a new
numerical simulation method of CFRP steel tube under axial compression is carried out by overall consideration of mechanical
properties of fiber cloth. The finite element modelling is conducted for the test specimens pasted along loop and bothway of
fibre bundle. According to the test and the finite element results, the mechanical behavior of the reinforcement mechanism of
CFRP is analysed. The results show that the hoop fiber layers restrict the development of buckling deformation of steel tube by
providing the circumferential tensile force. The longitudinal fiber layers are in compression state at the beginning of loading
and can undertake partial pressure. With the development of buckling deformation, some of the longitudinal fiber turn into
tension state. Accordingly, the development of deformation is restricted, so the ductility of the test specimens is improved.

Key words: CFRP strengthened round steel tube; axial compression stability; the finite element; fiber direction





