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Comparative study on shear strength of RC thin-walled hollow
bridge piers under seismic effect
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Abstract: Research on seismic behavior of RC thin-walled hollow bridge piers is of great significance to the seismic
safety of large bridges. Two rectangular RC thin-walled hollow pier specimens were designed and tested. One specimen
was subjected to constant axial load and cyclic lateral displacements and the other was subjected to varying axial load
and cyclic lateral displacements. The test results indicate that flexural and shear concrete cracks developed firstly and
then concrete spalling and longitudinal bar buckling were observed in regions close to the bottom of specimens. The
ultimate performance of specimens is dominated by local compression flange buckling failure of pier walls and specimens
may collapse suddenly. The shear strength analysis models from bridge seismic design codes and literatures were
evaluated and compared based on available test results for RC thin-walled hollow bridge piers. It is found that both
Chinese bridge seismic design code and Eurocode 8 code give good or conservative predictions for shear strength of
specimens and hence they are applicable to the seismic design of thin-walled hollow bridge piers. However the UCSD
and Aschhiem models may overestimate the shear strength of specimens so that they could be inappropriate to the shear
strength analysis of piers. Comparatively the proposed modified UCSD model may predict the shear strength of thin—
walled piers very well while the Modified Compression Field Theory ( MCFT) gives the most accurate predictions of
shear strength for the piers with thin walls.
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Fig.1 Design details of thin-walled hollow bridge piers
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Table 1 Deformation capacity of specimens
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Fig.8 Analysis of shear strength of hollow bridge piers—compared with bridge seismic design codes
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Fig.9 Analysis of shear strength of hollow bridge piers—compared with shear analysis model
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