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Abstract

Wind buffeting in time domain is an important consideration in the dynamic analysis of long-span
bridges such as cable-stayed and suspension bridges subjected to turbulent wind fields. These
bridges exhibit relatively large deflections and can oscillate strongly during the turbulent wind.

New functionality for including wind buffeting in time domain has been implemented in RM Bridge
as part of Halsafjorden Floating Bridge project on the west coast of Norway. The buffeting and
aerodynamic forces are expressed with Quasi-Steady State (QSS) coefficients theory. Typical wind
load effects on structure include: constant mean wind velocity, turbulent dynamic wind buffeting
load, and interaction of the moving structure with the aerodynamic damping and stiffness. The QSS
aerodynamic stiffness and damping provide additional damping to the structure.

The analysis results generated by RM Bridge compare very well with a published design example.
Time domain analysis is compared with the frequency domain analysis. A sensitivity analysis is
performed to further validate the implementation with respect to different angles of wind attack,
time and frequency discretization, random phase angles, and coherence.

Keywords: Time domain analysis; frequency domain analysis; long-span bridges; dynamic analysis;
wind interaction; RM Bridge; floating bridges.
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