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Fragility Analysis of Transverse Seismic Reinforcement of
Double-column Piers Bridge

RAN Londfei

(Hainan Branch of China Railway 12th Bureau Group Co. , Lid. , Haikou, Hainan 570206, China)

Abstract: Based on a typical reinforced concrete double-column three-span continuous beam bridge
structure, the influence of the self-centering reinforcement device on the transverse seismic performance
of the double-column pier is analyzed. Through the seismic fragility analysis based on the IDA method,
the fragility curves of the self-centering reinforced double-column pier structure and the traditional double-
column pier structure are established. The analysis results show that the spectral acceleration is an
appropriate index of ground motion intensity. In the state of slight damage, moderate damage, extensive

damage and complete damage, the self-centering reinforcement device can significantly reduce the failure
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probability of double-column piers.

Keywords : double-column pier; self-centering; reinforcement ;fragility ; spectral acceleration
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Fig. 1 Device structure
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Fig.2 Pier structure
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Fig.3 Reinforcement position
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Table 1 Earthquake motion for incremental

dynamic analysis

U W fE

Pl wi ke
/g (em-s)
68 San_Fernando 0.21 19 0.25
125 Friuli 0.35 31 0.13
174 Imperial 0.38 42 0.25
721 Superstition 0.36 46 0.13
725 Superstition 0.45 36 0.25
752 Loma_Prieta 0.53 35 0.13
767 Loma_Prieta 0.56 45 0.13
829 Cape_Mendocino 0.55 44 0.07
900 Landers 0.24 52 0.07
953 Northridge 0.52 63 0.25
1111 Kobe 0.51 37 0.13
1116 Kobe 0.24 38 0.13
1148 Kocaeli 0.22 40 0.09
1158 Kocaeli 0.36 59 0.24
1787 Hector 0.34 42 0.04
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Fig.4 Earthquake response spectrum
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Fig.5 Regression analysis of maximum displacement
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Table 2 Definition of failure mode
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Fig. 6 Single fiber stress-strain curve of fiber hinge
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Table 3 Displacement ductility ratio under

different device parameters

i H A, /mm A,/ mm Mea Memax
A 18.0 50. 4 2.80 5. 80
Jom i 22.8 52.8 2.32 2.32
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Fig.7 IDA curves of the maximum displacement

of structure
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Fig.8 IDA curves of the residual displacement of structure
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