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Seismic Performance Evaluation Based on Mechanical Model for Reinforced Concrete
Beam-Column Joint Suffering Axial Collapse after Joint-hinging Failure
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It is fatal collapse behavior in reinforced concrete (R/C) buildings
consisting of beam-column frames that the beam-column joint region which failed in joint-hinging is
not able to sustain the column axial load during earthquakes. Such a collapse mechanism for R/C
perimeter column-beam joints and corner column-beam joints was investigated through tests using
beam-column subassemblages subjected to bi-directional lateral loads and varying column axial load.
A kinematic model for axial collapse in a beam-column joint after joint-hinging failure was
proposed. Primary findings drawn from the study are as follow.

Axial collapse at a perimeter column-beam joint occurred after joint-hinging failure as well as a
corner column-beam joint. Local buckling of column longitudinal bars in a joint region caused axial
collapse of the joint. Closely-spaced joint lateral hoops contributed to prevention of axial
collapse of the joint.
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