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ABSTRACT

This talk introduces a fundamental shift in the design of concrete-filled steel tubular (CFST) columns: the
Confinement-Based Design (CBD) method. Faced with the urgent need to reduce embodied carbon in the
construction industry, we must move beyond conservative, over-design approaches that lead to significant material
waste. The CBD method directly addresses this challenge by providing a precise, mechanics-based model that
unlocks the true strength of CFSTs through an accurate calculation of the lateral confining pressure. The method
represents a performance-driven and universally applicable framework, rigorously validated for a wide range of
conventional and advanced cross-sections—including double-skin, stiffened, FRP-strengthened, and rubberized-
concrete columns. Crucially, CBD is not limited to short columns; it has been successfully extended to model the
strength-slenderness relationship of slender columns, making it a comprehensive design tool. This precision is the
foundation for major material savings and a drastically reduced environmental footprint. By eliminating over-
design, CBD enables the creation of stronger, safer structures using less material. Furthermore, its reliability gives
engineers the confidence to specify innovative, low-carbon materials like crumb-rubber concrete, turning waste
into a structural resource. Finally, we demonstrate how this method is being simplified and adapted for practical
use, accelerating its adoption to achieve carbon reduction at scale. This makes CBD particularly suited for
optimizing columns in modern construction methods like modular buildings, where material efficiency and
predictable performance are paramount. The Confinement-Based Design method is more than a technical
improvement—it is a clear pathway to a more sustainable and efficient built environment.
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