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The applicant studied the seismic repair by retightening anchor bolts with
residual deformation using a numerical analysis. The findings obtained from the analysis indicated
that seismic repair by retightening anchor bolts must be completely retightened. Furthermore, it was

shown that an unbalanced repair pattern could amplify the deformation at the corner of the
gymnasium, which in turn could induce damage.
In addition, structural experiments were conducted to investigate seismic repair by reinforcing
exposed column bases that had failed due to cone failure. It was found that the maximum strength and
residual strength of the reinforcement can be evaluated by different mechanical models depending on
the failure type.
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