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Study on mechanical properties and design methods of
new beam-column joints in FRP-steel-concrete composite
structures
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Abstract

FRP-steel-concrete composite structures, owing to their superior mechanical properties and outstanding durability, have shown great
potential in modern civil engineering. As the critical load transfer hub of these composite structures, the mechanical performance
of beam-column joints directly affects the safety and stability of the entire structure system. This paper focuses on new FRP-
steel-concrete composite beam-column joints, systematically exploring the stress evolution mechanisms, typical failure modes,
and deformation characteristics under various loading conditions, including axial pressure, bending moment, and shear force. It
emphasizes the collaborative working mechanism between FRP composite materials and steel-concrete interfaces, establishing a
detailed mechanical model that considers the nonlinear constitutive relationship and geometric nonlinearity of the materials. The
paper proposes a set of node design methods and construction techniques suitable for practical engineering applications, providing
solid theoretical support and technical references for the engineering application of such composite structures.
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