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Aeroelastic Analysis of Bridge Girder Section

Using Navier-Stokes Equations
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ABSTRACT

This paper deals with numerical analysis of static and dynamic wind effects on civil engineering
structures. Aercelastic analysis becomes a prime criterion to be confirmed during the structural design
because the long-span suspension bridges are prone to the aerodynamic instabilities caused by wind. If
the wind velocity exceeds the critical velocity that the bridge can withstand, then the bridge fails due to
the phenomenon of flutter. The aercelastic simulation is carried out using both Computational Fluid
Dynamic(CFD) and Computational Structural Dynamic(CSD) schemes.
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Fig. 2. Solution domain and the Boundary condition.

Fig. 1. Cross-section of the GBEB suspension span.
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Fig. 3. Gird-Cs.
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Fig. 5. Drag and Lift coefficients vs. Time for Grid-C6. Fig. 6. Pressure Contour for Grid-C6.
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Table 1. Summary of the runs in relation to various grid configurations

Case Spacing Cells G St
Cl 0.0001 106,046 0.080 0115
C2 0.0002 81,868 0074 0.120
C3 0.0002 67916 0.066 0.111
4 0.0005 64,49 0071 0.115
Ch 0.0002 49,480 0072 0.113
C6 0.0006 46,488 0.070 0.120
C7 0.001 44,068 0.073 0.168
C8 0.006 24,798 0.066 0.109

Table 2. Comparison of drag coefficient and Strouhal number obtained from numerical simulations and wind tunnel tests
G S

Present Study (C6) 0.070 0.120

Larsen et al.(1997) 0.061 0.100-0.168

Taylor et al.(1999) 0.060 0.16-0.18

Selvam et al.(2001) 0.062 0.140

Wind Tunnel Tests 0.077 0.109-0.158
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Table 4. Comparison of aeroelastic frequency responses for GBEB suspension span
U = 37 m/sec U = 69 m/sec
Present Study 026 Hz 021 H=z
Selvam et al. (2001) 026 Hz 020 H=
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