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Fig. 1 Tllustration of the modified compression field theory
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Fig. 2 The analysis model including shear deformation

for the thin-walled hollow bridge piers
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Fig.3 The skeleton curve for shear force-shear

displacement relationship of RC bridge piers
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Fig.4  Shear force-shear displacement relationship

of the thin-walled hollow bridge piers
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Fig.5 The hysteretic shear model proposed by Ozcebe
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Fig. 6 Design details of the thin walled hollow

bridge piers
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Fig. 7 Comparison of the hysteretic curves of the thin-walled hollow pier specimens
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Hysteretic analysis model considering shear deformation
for RC thin-walled hollow bridge piers

S| Bing-jun"', SUN Zhi-guo®*, WANG Dong-sheng’

( 1.Vibration & Strength Test Center, Dalian University of Technology, Dalian 116024, China;
2. Institute of Road and Bridge Engineering, Dalian Maritime University, Dalian 116026, China )

Abstract: A new numerical model considering elasto-plastic shear deformation for RC thin-walled
hollow bridge piers was proposed. In this model, the shear force-shear displacement relationship of
the pier was obtained by the modified compression field theory (MCFT) and implemented in the
hysteretic shear model proposed by Ozcebe, while the flexural deformation was simulated by fiber
element model. And then, the MCFT and fiber element model were incorporated into a series model to
account for the flexure-shear interaction of the piers under seismic effect. The hysteretic curves for
one rectangular and three circular thin-walled hollow pier specimens were simulated and compared
with experimental results. It is found that the fiber element model without considering shear
deformation gives inadequate results and is incapable of predicting the pinching effect and energy
dissipation capacity of the piers. Moreover, the fiber element model would overestimate the lateral
stiffness and residual displacement of the pier specimens. Comparisons between test and simulation

results reveal the adequacy of the proposed numerical model.

Key words: thin walled hollow bridge piers; hysteretic behavior; simulation; fiber element model;

modified compression field theory (MCFT)



