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Seismic Damage Analysis and Control of Super Long-span Cable-stayed

Bridges in Longitudinal Direction
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Zhejiang, China; 2. State Key Laboratory for Disaster Reduction in Civil Engineering,

Tongji University, Shanghai 200092, China)

Abstract: Elasto-plastic analysis method was carried out to investigate the seismic damage and
failure modes of a trial designed cable-stayed bridge with a main span of 1 400 m including floating
system and elastic restrained system under various ground motion intensities. The influences of
damage control strategies on damage control effect of cable-stayed bridges were presented. The
results show that the pylons and piers suffer from local failure and severe damage under extreme
earthquake respectively, which are subjected to a typical failure mode with one plastic hinge. The
damage control strategies with additional dampers have obvious effects on controlling seismic
damage of the pylons and piers, which can effectively reduce the girder displacement in the
longitudinal direction. Therefore, it is effective to improve the seismic performance of a trial
designed cable-stayed bridge so that its seismic performance can meet damage control targets with
additional dampers based on the Park damage index.
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Tab.2 Maximum Stress Responses of Representative Stay Cables for Floating System and Elastic Restrained System
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Fig. 8 Park Damage Index Distributions of

Pylon for Elastic Restrained System
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Fig. 9 Park Damage Index Distributions of

2% Pier for Elastic Restrained System
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Tab.3 Influences of Planning Layout and Parameter of Damper on Maximum Seismic Damage for Key Sections
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4 15 000 0.072 0.118 0.772 0.765
1 0
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6 25 000 0. 066 0.126 0.768 0.768
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Tab.4 Deformation of Dampers and Displacement

Responses of Girder End for All Cases
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15 1.498 0. 000 0. 000 0. 000 1.607
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