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Seismic Performance of Tall Piers Influenced by
Higher-mode Effects of Piers

CHEN Xu, LI Jianzhong, LIU Xiaoxian
(College of Civil Engineering, Tongji University, Shanghai 200092,
China)

Abstract: In this paper, incremental dynamic analysis was
used to investigate the effects of higher modes on seismic
reposes of tall piers. Firstly the limitation of current design
method focusing on conventional bridges was presented. Then
the seismic performance of tall piers was investigated by
incremental dynamic analysis method. The results show that
with the contributions of higher modes of massive piers,
multiple plastic zones are formed along the pier height under
strong earthquake. The ultimate displacement at the pier top
cannot be estimated by methods in current design codes, and
the displacement varies out-of-phase with the curvature at the
pier hottom. Further, the distribution patterns of shear force
and bending moment along pier height are more complex than
the linear and triangular distributions of conventional piers.

Finally, some improvements for seismic design of tall piers
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are proposed.
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Fig.1 Diagram of conventional design method
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Fig.2 Seismic response of tall piers
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Fig.3 Configuration of a four-span continuous bridge
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Fig.4 Finite element model
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Fig.5 Stress-strain relationship of materials
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Tab.1 Parameters of numerical models
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Tab.2 Yield and ultimate curvature for bottom section
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Tab.3 Information of selected ground motions

WRIHS L Pk BER PGA/g
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Fig.8 Curvature progress of tall pier (E2)
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Tab.5 Comparison of critical displacement at pier top
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Fig.10 Distribution of curvature and displacement along pier height
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