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Seismic Analysis of the Concave Honeycomb Core Retaining Retainer

Based on the Fuse Concept”

Gu Xin Wang Tianheng Chang Jun' Zhai Musai
(School of Civil Engineering, Suzhou University of Science and Technology, Suzhou 215011)

Abstract In order to improve the seismic performance of retainerS for small and medium-span bridges in
China, to ensure the stability of the substructure of bridges in small and medium earthquakes, and to
prevent the main girder from falling girder damage or adverse effects on the substructure due to the
change of retainer stiffness in large earthquakes, a new type of seismic retainer is designed based on the
concept of “fuse” and the negative Poisson’s ratio of tensile and expansion and energy-consuming charac-

)

teristics. A new type of seismic retainer is designed based on the concept of “fuse” and negative
Poisson’s ratio tensile expansion and energy dissipation characteristics. Firstly, the design value of the
stiffness of the retainer is obtained by Midas Civil; then the force-displacement curve is obtained from
the proposed static analysis of the retainer using ABAQUS, and then the relevant parameters of the re-
tainer are studied; finally, the simplified mechanical model is applied to Opensees to conduct seismic re-
sponse analysis, so as to verify the seismic performance of the retainer. By increasing the cell thickness
of the concave honeycomb core, the strength of the retainer gradually increases, and the initial stiffness
also increases, and the energy dissipation is better; the real bridge analysis shows that the strength of

the retainer is in the elastic or rising stage under small and medium earthquakes, and the seismic re-
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sponse parameter becomes larger; the retainer is in the degradation stage under large earthquakes, and

the stiffness decreases, and the seismic response parameter decreases. Therefore, the concave honey-

comb core retainer can realize the “fuse” performance, play the role of limiting and protecting the sub-

structure of the bridge, and only need to replace the honeycomb core after the retainer is damaged due to

the negative Poisson’s ratio tensile expansion characteristics.

Key words honeycomb core retaining retainer,

bridge seismic
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No. 6 Humbolt Bay 0.42 18. 64 21. 357
No. 7 Imperial Valley-01 0. 60 15. 45 28.632
No. 8 Kern County 0.76 25.41 31.685
No. 9 El Alamo 0.82 21.74 38.951
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