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NONLINEAR ELASTIC BUCKLING BEHAVIOR OF CFRP REINFORCED STEEL
CYLINDERS UNDER AXIAL COMPRESSION

Akira TSUJIOKA, Yukihiro MATSUMOTO and BHETWAL KRISHNA KUMAR

In recent years, the use of CFRP has been widely introduced by various researchers. For example,
CFRP is used to the high pressure vessel or shell tank. Recently, the authors have presented their research
on the buckling behavior of thin-walled steel cylindrical shells subjected to the axial pressure and made
clear the effect of the CFRP, when they are reinforced externally and internally. However, method of re-
inforcing both surfaces is difficult for the existing structures. Based on these, in this paper, the effect of
CFRP reinforcements on external surface under axial compression has been studied through three kinds
of analytical procedures; the linear Eigen value analysis, the RS (reduced stiffness) analysis and the fully
nonlinear numerical analysis. Firstly, nonlinear elastic buckling behavior and the effects of CFRP rein-
forcement are investigated. Secondly, effects of initial geometric imperfection on the lower buckling load
carrying capacity obtained by RS criterion are made clear. Finally, this paper shows the optimum fiber
orientation angle for desigh CFRP reinforced steel cylinder.
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