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Analysis of Energy Dissipation and Equivalent Viscous Damping
of Double Steel Box — Concrete Composite Piers

XIA Jian', ZONG Zhouhong*, XIA Zhanghua', LI Yale?
(1. College of Civil Engineering, Fuzhou University , Fuzhou, Fujian 350116, China;
2. School of Civil Engineering , Southeast University , Nanjing, Jiangsu 210096, China)

Abstract: Double-skin steel-concrete composite box piers(DSCB) for bridges is a new approach of resisting multi-disas-
ters. Energy dissipation is a fundamental property of structures or structural members when subjected to seismic condi-
tions , while viscous damping is the key coefficient when analyzing the energy dissipation capacity of a structure or a struc-
tural member. In order to study the energy dissipation and damping properties of these new piers under bidirectional seis-
mic load, 11 DSCB piers were tested under cyclic loading with uniaxial and biaxial quasi-static testing method. The test
result indicates that the energy dissipation capacity of DSCB piers is much higher than that of RC piers with rectangular
hollow cross-sections; the biaxial cumulative hysteretic energy dissipation has a relationship with the displacement ductili-
ty, and the relationship can be used for the estimation of energy dissipation; because of the biaxial coupling effects of the
bi-directional seismic loading, the equivalent viscous damping of minor axis is larger than that of uniaxial earthquake
loading .

Keywords: double-skin steel-concrete composite box pier; bidirectional seismic load; biaxial quasi-static testing;

cumulative hysteretic energy dissipation; equivalent viscous damping
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