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Abstract: Based on the coupled shear link, shape memory alloy (SMA) bars and disc springs, an innovative self-centering
coupled shear link (SC-CSL) is developed, which can effectively improve the seismic performance and seismic
resilience capacity for the concentrically braced steel frame structure. The mechanical property of the SC-CSL was

analyzed by the validated finite element method, so the hysteretic performance and failure mode can be obtained.
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Then ten numerical models were established to investigate the influence of SMA bar diameters and disc spring

stiffness. Numerical results show that the SC-CSLs have excellent bearing capacity and self-centering capacity with

low residual deformation. The SMA bars mainly sustain tension with the static disc springs under tension, and the

disc springs mainly sustain compression with the static SMA bars under compression, while the coupled shear link

can provide the bearing force during the whole loading process. Increasing the SMA bar diameters and disc spring

stiffness of SC-CSL can improve the bearing capacity, secant stiffness and self-centering capacity, and reduce the

residual deformation and equivalent viscous damping ratio simultaneously. Finally, the proposed mechanical model

can accurately predict the maximum loads, which can provide the theoretical basis for the design and analysis of the

SC-CSL.
Keywords:

concentrically braced steel frame structure; self-centering coupled shear link (SC-CSL) ; hysteretic performance;

mechanical model; shape memory alloy (SMA) ; seismic performance
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diameters
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Fig. 11 Hysteretic curves of SMA bars in different

diameters
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