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In recent years, it has been reported that a type of damage known as
axial failur occurs in the exterior column-beam joints in the lower
stories of high-rise reinforced concrete buildings during earthquakes.
This 1s due to the action of high fluctuating axial forces on the
columns.To avoid building collapse during a severe earthquake, it 1s
crucial to understand the mechanism that leads to axial failure in the
exterior beam-column joints. This study aims to elucidate the axial
failure mechanism in exterior beam-column joints by conducting a
three-dimensional nonlinear finite element method (FEM) analysis.
The FEM model 1s based on a previous experimental study involving
exterior beam-column joint specimens subjected to high varying axial
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forces. The validity of the FEM model will be examined through a
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comparison of experimental and analytical results.
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Figure 4. Varying axial force relationship with beam shear force
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» The maximum force in both positive and negative loadings in the analysis were simulated to be approximately equal to those observed in the experiment.

» The story drift angles at the time of rebar yielding were generally similar, with no significant differences observed.

»> At R =-4.0 %, the analysis is the same as the experiment ,with the damage pattern in the joint area was apparently concentrated in the diagonal central part.

» At R = +5.0%, the influence of the compressive axial forces resulted in the damage being concentrated at the beam ends. With the exception of T12-40T4C5-N-13,
the damage to the joint panels 1s generally consistent between the experiment and analysis.

In this study, analysis results from FEM models of exterior beam-column joint specimens subjected to large varying axial forces, are presented. The results are consistent in

terms of maximum yield strength, the timing of yield in each reinforcing bar, stiffness, and failure properties. This comparison demonstrates that the experiment results can be

effectively reproduced using the FEM modelling methodology used in this study.
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