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Abstract: A fabricated damage-controllable steel hinge is proposed to improve the hysteresis performance of fabricated
beam-to-column joints and achieve controllability of the damaged region, the flanges of the fabricated damage-controlla-
ble steel hinge are bog-bone weakened to concentrate the plastic damage in the reduced section and achieve the out-
ward movement of the plastic hinge away from core joint. Two damage-controllable steel hinges with different configura-
tion were designed, and the hysteretic performance as well as the damage controllability was investigated through low-
cycle reciprocating load tests and finite element parametric analysis. The results showed that the plastic accumulative
energy dissipation of the proposed steel hinge concentrated in the dog-bone weakened area, while no yield was found in
the non-weakened area of the flange. The hysteretic curve for the proposed steel hinge was plumped, with stable hys-
teresis behavior and good energy dissipation capacity. The ductility coefficient of the two steel hinges was more than
7.0, and the equivalent viscous damping coefficient is above 0.5, while no obvious strength degradation was found.
The hysteretic performance of specimen D was better than that of specimen T, since the plastic behavior developed in
the web segment of specimen D, leading to improvement of the flexural bearing capacity, stiffness degradation capacity
and energy dissipation capacity. The change of L/b; .b/L and ¢/b, rarely affected the initial stiffness, while the bearing
capacity decreased with the increase of L/b, .b/L and ¢/b;.

Keywords : fabricated beam-to-column joints; damage-controlled steel hinges; dog-bone weakened flange ; low-

cycle reciprocating load test; hysteretic performance
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