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Seismic Performance Analysis of Self — resetting Pier with Lead Squeeze Damper
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Abstract: In order to reduce the seismic damage of the self — resetting pier and improve its energy dissipation capacity, a kind
of lead squeeze damper is added to the self - resetting pier to obtain the external lead squeeze damper self — resetting pier. Based
on OpenSees platform model, models of self — resetting pier and self — resetting pier with lead squeeze damper are established.
The accuracy of the models is verified by pseudo — static test results of lead squeeze damper and self — resetting pier respectively.
On this basis, the seismic performance of the two pier models is analyzed by pseudo — static and dynamic time — history analysis.
The results show that the yield stiffness of self — resetting pier with lead squeeze damper is 8. 32 kN/mm under the reciprocating
loading condition; In the process of dynamic time history analysis, the self — resetting pier with lead squeeze damper can

withstand 0. 6g PGA earthquake; The self — resetting pier with lead squeeze damper has stronger seismic ability and can protect
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the prestressed tendons inside the pier to some degree.

Key words: seismic behavior; aseismic of bridge; self - resetting energy — consuming pier; security and stability; OpenSees
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Fig.1 Lead extrusion damper construction
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Fig.2 Self - resetting pier construction with
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Fig.5 Self - resetting pier model with lead squeeze damper
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Fig.7 Hysteresis curve of lead squeeze damper
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Fig. 9 Variation of PL residual displacement
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Fig. 10 Skeleton curve comparison diagram
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Fig. 11 Energy consumption of piers in one cycle of stagnation
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Table 1 Selected ground motion information
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Fig. 12 Ground motion mean spectrum and target response spectrum
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Fig. 13 Incremental analysis of maximum
displacement angle at pier top
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Fig. 14 Incremental analysis of residual displacement angle of pier top
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Fig. 15 Analysis of maximum stress increment of
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