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Abstract

During the Northridge and Kobe earthquakes, numerous beam-to-column
moment connections in steel moment-resisting frames were damaged with limited
nonlinear behavior. To improve the cyclic behavior of the moment connections,
research conducted after the earthquakes emphasized on either strengthening the
beam-to-column interface or weakening the beam section, and both improvements
lead to the formation of the plastic hinge in the beam section away from the
beam-to-column interface. This research, however, proposed that by utilizing
supporting members the moment demand at the beam-to-column interface is
reduced, so the maximum flexural moment of the beam occurs far away from the
interface. Theoretical study shows that the yielding mechanism of the beam
depended on the elastic stiffness of the supporting member and supporting
location of beam. The beam can form plastic hinge on the beam at the supporting
location or develop shear yielding within the supporting segment of the beam. The
full-scale tests confirmed the behavior, and demonstrated that the proposed
connections can diminish the potential brittle failure in the beam-to-column
interface and develop satisfactory ductility required by the codes.
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