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As a typical thin-walled structure, I-section beam tends to have severe instability phenomena such as buckling, local buckling and 
global-local coupled buckling due to its large slenderness ratio and narrow cross-section features. This work proposes a numerical 
model based on a hierarchical one-dimensional unified formulation for the analysis of global/local buckling phenomena in the thin-
walled I-section beams. Within the framework of Carrera's Unified Formulation (CUF) [1], a model is built by using Lagrange 
polynomials to describe the three-dimensional displacement field as an arbitrary order approximation by displacement variables 
over the beam cross-section. Due to its high efficiency and step length adaptability, the Asymptotic Numerical Method (ANM) [2] is 
adopted to solve the nonlinear governing equations. Several typical buckling problems in I-section beams, including global buckling, 
local buckling and global-local coupled buckling, are investigated. The numerical results demonstrate the validity and efficiency of 
the proposed model.

This work establishes a numerical model for the global/local buckling analysis of I-section beams within the frame work of CUF and 
ANM. The results are compared with the three-dimensional finite element solution. The proposed model improves the computational 
efficiency on the premise of ensuring accuracy. In addition, because of the generality in selecting the expansion function of the beam 
cross-section and significant reduction for integration points, CUF has potential advantages to be applied in data-driven computational 
mechanics. 
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Global-local coupled 
buckling case [3]. 

Local buckling analysis of a simply supported beam [3]. 


