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Fig. 1 Geometric parameters of the FRP reinforced beam
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Nonlinear Stability of Timber Column Strengthened
With Fiber Reinforced Polymer

OUYANG Yu, YANG Xiao, BAO Ruo-han
(Department of Civil Engineering, Shanghai University, Shanghai 200072, P. R. China)

Abstract: Taking effect of the bi-modulus for tension and compression, of the fiber reinforced
polymer sheet ( FRP Sheet) in the reinforcement layer into consideration, a general mathemati-
cal model for the nonlinear bending of a slender timber beam strengthened with FRP sheet was
established under the hypothesis of the large deflection deformation of the beam, and nonlinear
governing equations with the second order effect of the beam bending were derived. Then, the
nonlinear stability of a simply-supported slender timber column strengthened with FRP sheet
was investigated, and the expression of the critical load of the simply-supported FRP-strength-
ened timber beam was obtained. The existence of postbuckling solution of the timber column
was proved theoretically, and the asymptotic analytical solution of the postbuckling state in the
vicinity of the critical load was obtained with the perturbation method. Parameter study was
conducted, and it was shown that FRP reinforcement layer had a great influence on the critical
load of the timber column, and a little influence on the dimensionless postbuckling state.

Key words: fiber reinforced polymer; timber column; reinforcement; nonlinear mathematical

model; postbuckling analysis; bi-modulus



