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A Review on the Evolution of Stability Design Methods for Steel and Concrete-Filled
Steel Tube Structures: From the Effective Length to Direct Analysis Method

N. Bakrani balani, S. Epackachi, A.R. Sadeghirad

Abstract

This study, adopting a review-analytical approach, examines the evolution of stability design methods for steel and
concrete-filled steel tube (CFT) structures, from the classical Effective Length Method to the modern Direct Analysis
Method. In this context, code developments and the underlying physical fundamentals governing each approach are
systematically analyzed, with a focus on how initial geometric imperfections, stiffness reduction due to residual stresses,
and inelastic material behavior are accounted for. The results reveal that the transition from the Effective Length
Method to the Direct Analysis Method is not merely a modification in design formulations, but represents a fundamental
change in the logic of stability assessment, shifting from implicit approaches to explicit modeling of destabilizing effects
within code-based frameworks. Moreover, the study shows that in the design of concrete-filled steel members, although
the fundamental principles of the Direct Analysis Method have been adopted, the effect of the axial load level on member
stiffness reduction is still treated in a simplified and implicit manner in current design codes. The novelty of this study
lies in providing an integrated analytical synthesis of the evolution of stability design methods, elucidating their
underlying logic, differences, and limitations, and establishing a foundation for developing more refined stability design
models particularly for concrete-filled steel tube members.
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Effective Length Method, Direct Analysis Method, Second-Order Effects, Concrete-Filled Steel Tube Members
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