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ABSTRACT

Seismic retrofitting of bridges that were designed and constructed using old design codes that do
not satisfy the current seismic performance is being vigorously advanced. However, there are still
many bridges that have not yet been retrofitted. In this study, a seismic retrofitting method focusing
on two phases was proposed for such existing reinforced concrete (RC) bridge piers that do not have
the current seismic performance, and its validity was investigated from an experimental aspect.

In the first study, a seismic retrofitting method was proposed for the bridge piers before they were
damaged by the seismic disaster, in which seismic retrofitting rebars were embedded into the pier
surfaces and covered with Aramid Fiber Reinforced Plastics (AFRP) sheets, so that the cross-sectional
dimensions of the retrofitted pier columns would not be changed as little as possible. Cyclic loading
tests on the reinforced concrete bridge pier model, that has a smaller axial bar ratio than that
determined following the current design code applying the proposed method were conducted to
evaluate the effectiveness of the proposed method in improving the seismic performance and the
validity of the method. From these tests, the following results were obtained: (1) the horizontal seismic
strength of the model could be increased without significantly degrading the ductility by applying the
proposed method; (2) the energy absorption ability of the model has been improved by applying the
proposed method; (3) the model applying the proposed retrofitting method had improved seismic
performance and satisfied the current seismic performance verification requirements.

The second study, the seismic performance of RC bridge piers damaged at the column bases by
seismic disasters was verified when AFRP sheets were covered after the piers were damaged. Cyclic
loading tests on the reinforced concrete bridge pier model, in which that have limited damage and
covered with AFRP sheet after damage were conducted to evaluate the effectiveness of the method in
improving the seismic performance. From these tests, the following results were obtained: (1) the
ductility of the model was improved even when the sheets were covered after damage; (2) the energy
absorption ability of the model has been improved; (3) the model that covered with AFRP sheet after
damage had improved seismic performance and satisfied the current seismic performance verification

requirements.
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