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Residual Seismic Capacity of Reinforced Concrete Beam-Column Moment-resisting
Frames Damaged with Joint-hinging Failure
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The test results of specimens of RC interior and exterior beam-column joints
those were damaged with joint-hinging failure by preliminarily loading indicate that 1) restoring
force, stiffness, and energy dissipation deteriorate significantly due to the preliminary damages in

the range of experienced deformation, and 2) the damages do not affect the restoring force
characteristics in the range of deformation that has not been experienced and limit deformation. In
addition, damage classes for RC beam-column joints based on damage on reinforcing bars and concrete
such as cracking, yielding, and crushing are defined.

In the seismic response analysis of RC frames where the beam-column joint is damaged, (1) response
deformation of frames does not increase significantly compared to the beam-hinging type frame if the
ratio of joint-hinging columns in the story is 40% or less, and (2) the ductility index for the
beam-beam joint is about 1.5 to 4.
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