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Fig. 1 A double-mass simplified model
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Fig. 2 A double-mass simplified model including the viscous damper
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A Simplified Analysis Method for Seismic Responses
of Floating-System Cable-stayed Bridges
With Viscous Dampers

SHI Jun, XU Lueqin, LU Xiaoluo
(School of Civil Engineering, Chongqing Jiaotong University
Chongqing 400074, P.R.China)

Abstract: In view of the deficiencies of the existing viscous damper parameter design methods
for floating-system cable-stayed bridges, a more efficient and effective analysis method was
proposed. Based on the pendulum principle, a double-mass model was used for simplified simu-
lation of the dynamic response characteristics of floating-system cable-stayed bridges. Mean-
while, an equivalent linear model for viscous dampers was proposed according to the principle
of energy equivalence. Finally, a simplified analysis method for seismic responses of floating-
system cable-stayed bridges with viscous dampers was established based on the principle of
structural dynamics. On this basis, a full-bridge numerical model was established for a cable-
stayed bridge with a main span of 392 m. Under the action of sine waves, calculation errors of
the full-bridge numerical model, the double-mass analytical model and the double-mass numeri-
cal model were compared in detail. The results show that, the double-mass numerical solution
has high calculation accuracy, and can replace the full-bridge numerical solution; the double-
mass analytical solution agrees well with the double-mass numerical solution, which verifies the
theoretical reliability of the simplified double-mass analysis method. Calculation errors of the 3
models meet the engineering accuracy requirements under different ground motion characteris-
tics and system periods, indicating that the proposed simplified analysis method has good appli-

cability and provides a more efficient way for damper parameter optimization.

Key words: bridge engineering; simplified analysis; double-mass model; floating-system cable-
stayed bridge; viscous damper; sine wave
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