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Seismic performance of prefabricated pier with replaceable damper
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Abstract: In order to reduce the plastic seismic damage of prefabricated pier with grouting sleeve and
resume the function of the pier in a timely manner, the concept of the prefabricated pier with grouting
sleeve and replaceable damper was proposed. A conventional prefabricated pier with grouting sleeve and a
pier with grouting sleeve and replaceable damper were analyzed using numerical modeling method. Two
models were established to compare the seismic performance between the conventional pier and the bridge
pier with replaceable damper. The result shows that the horizontal bearing capacity and cumulative energy
dissipation of the prefabricated pier with replaceable damper are 10% and 27 % higher than conventional
bridge pier, respectively. The maximum residual displacement of the prefabricated pier with replaceable
damper decreases by 19%. The damper can effectively control the structural dynamic responses, reducing
the prefabricated pier damage.
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Fig. 1 Installation scheme of the viscoelastic damper Fig.2 Configuration of the viscoelastic damper



100 TR K FFHK % 16 &

2 HEHERERARTR

2.1 HEESH
SC T AR A OB A S 2 SR (11 ] v B A A b R R AR S A ST AR S RS IR B 1 s, o7 R BC AT i
TN 3 Fros . SR T A R E M S S B R — 20 E B S R R 1 MR 2 FoR . R BUBRL b
B Ve AT N T PR TIE T I A AT N A A o B e SRR T C80 misiiRBE . S A BB R
T ICFh LS TN 7 A7 A S A Ao AR TR 9 X TG 8 5 UL 0 5 ) & . g L 1T 0L B IR 190.3 C BB i
FN WU 1 447 MPa IR,
£1 FHEEEHSH

Table 1 Main design parameters of prefabricated pier
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Table 2 Main design parameters of prestressing tendons
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Fig. 3 Reinforcement of column section (unit: mm)
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Table 3 Constitutive parameters of polynomial model
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Fig. 5 Comparison of the simulated and experimental results of the hysteretic curves
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Table 4 Characteristic values of strength and deformation
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Fig. 6 Hysteresis curves of load-displacement
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