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Assessment on Seismic Toughness of Cross-sea Cable-stayed Bridges

Considering Effect of Offshore Ground Motion

HAN Zhixin', YE Kuai', XIONG Shiwei'?, HU Sicong’, ZHU Zewen'”

(1. Jiangxi Jiaoke Transportation Engineering Co., Ltd., Nanchang 330013, China; 2. Jiangxi Jiaotou Maintenance Technology Group
Co., Ltd., Nanchang 330013, China; 3. School of Engineering and Construction, Nanchang University, Nanchang 330031, China)

Abstract: There are silt-soft soil layers and seawater layers in the seabed, which cause the offshore seismic action to be
different from that on land. To study the seismic performance of cross-sea cable-stayed bridges under the action of
offshore earthquakes, taking a typical double-pylon cable-stayed bridge as an example, the seismic toughness of bridges
under two types of ground motion is analyzed. Firstly, the seismic toughness analysis method of bridges is established.
Secondly, 83 records of offshore and onshore strong earthquakes are selected respectively from the strong earthquake
database of the K-NET network to compare the characteristics and differences of the two types of ground motion
amplification coefficient spectra. And then, the seismic response characteristics of each component of the cable-stayed
bridge are studied through nonlinear time-history analysis, and the most unfavorable positions of the components are
determined. On this basis, the seismic damage probability and seismic toughness of the bridge are studied in
combination with the seismic damage indicators of components. The results show that the spectral value of the
amplification coefficient of offshore ground motion may be greater than or less than that of onshore ground motion due
to the influence of the structural period. The vulnerable section of the main pylon of the cable-stayed bridge is located
at the bottom of pylon, and the most vulnerable stayed cables are those connecting the auxiliary piers. The girder at the
connection between the pylon and girder is the most dangerous section. Compared with onshore ground motion, the
probability of seismic damage to cable-stayed bridges under offshore ground motion is significantly higher, while the
seismic toughness is relatively lower, and the maximum differences is 40% and 11% respectively. The seismic analysis
of cross-sea cable-stayed bridges using onshore ground motion may carry the risk of underestimating the probability of
seismic damage and overestimating seismic toughness.

Keywords: seismictoughness; cross-seacable-stayedbridge; offshore ground motion; onshore ground motion; seismic fragility
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