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Abstract: This paper investigates modeling approaches describing the hysteretic behavior of R/C bridge piers
subjected to cyclic loading. Corresponding to the low-cycle reversed loading test of 6 R/C bridge piers, different
pier models are created firstly using ANSYS software and evaluated experimentally, where bridge piers are
circular-sectioned and flexure & shear dominated. Then, the following related points are discussed including the
influences of the shear retention coefficients, the strain softening in the concrete stress-strain relationship, the
Bauschinger effect of reinforcing steel, the bond-slip relationship between the longitudinal reinforcement and the
concrete, and the effect of concrete failure surface. Finally, a modified analysis model is presented and its
accuracy is verified by comparing the calculated hysteretic curves and skeleton cutves with the experimental
tesults.
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Table 1 Pier design details
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Al 300 37.2 8d14 1.74 $6@80 0.54 0.15
A2 300 40.7 10014 2.18 $6@80 0.54 0.15
A3 300 1.5 37.2 10014 2.18 $6@60 0.72 0.10
A4 300 2.5 38.1 10014 2.18 $6@60 0.72 0.10
AS 300 2 34.6 1214 2.61 $6@60 0.72 0.15
A6 300 2 40.7 1214 2.61 $6@40 1.10 0.10

VE: JREIRER ST 150mmx 150mmx 150mm.
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Fig.2 Lateral loading history for the testing
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Fig.3 Failure modes of the bridge piers
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Fig.5 The influence of the shear retention coefficients to
the hysteretic behavior
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stress-strain relationship to the hysteretic behavior
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