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Research on a new toughness improvement method for reinforced concrete piers
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In order to improve the toughness ratio of RC piers, positive and negative
cyclic loading tests were conducted on ordinary RC piers (Type 1) and HTP piers with bent steel bars
at the pier bases (Type 2). The results showed that the toughness factor of Type 1 piers was p =6.
5, while that of Type 2 piers was p =7.2. In the experiment, the out-of-plane buckling of the axial

bars of the HDP piers at a displacement of 70 y resulted in a lower toughness ratio than expected.
Next, a Type 2 parametric study was performed using nonlinear FE analysis. The parameters used were
radius of curvature, length of bent section, and ratio of transverse reinforcement bars, and their
influence coefficients a 1-a 3 were calculated. The results show that the toughness improvement
ratio of Type 2 is 1.44 times higher than that of Type 1 for oceanic earthquakes and 1.65 times
higher than that of Type 1 for direct earthquakes.
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