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Evaluation of the Earthquake Resistance of Double-Layer Reinforced
Concrete Rigid-Frame Bridge Piers

Touta KATSUKAWA, Isao KANEKO, Takeyasu SUZUKI and Hiroshi ENOKI

Abstract

Since the Hyogoken Nambu earthquake of 1995, it has become mandatory to check the ultimate horizontal strength during
an earthquake of rigid-frame bridge piers. Therefore, a method for evaluating the earthquake resistance of double-layer
reinforced concrete rigid-frame bridge piers urgently needs to be established. Using double-layer reinforced concrete rigid-
frame bridge piers of an existing bridge, the authors checked the ultimate horizontal strength during an earthquake by
establishing an ultimate displacement based on the results of static non-linear analysis, and evaluated their earthquake
resistance by conducting non-linear earthquake response analysis. The results of the non-linear earthquake response analysis
revealed that the bridge piers required seismic retrofit, although the results of the static analysis showed that the pier was safe.
Thus, the authors attempted to install a seismic control device (The Powerful TMD) on a bridge for seismic retrofit, and

proved the effectiveness of this device.

Keywords : double-layer reinforced concrete rigid-frame bridge piers, ultimate horizontal strength during an earthquake,
non-linear earthquake response analysis, seismic retrofit, seismic control device
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