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Influence of Pedestrian on Tri-Component
Coefficients of Footbridge
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Abstract; Mainly by the wind tunnel test method, and assistanty by the computational fluid dynamics (CFD)
method, the variation of the tri-component force coefficients with different wind fairing angles, pedestrian den-
sities and arrangements of pedestrian lateral position is studied. The results show that the pedestrians on the
bridge change the flow pattern of the airflow around the cross section, consequently influence significantly the
tri-component coefficients of the bridge section. With the wind attack angle varying from —12° to 12°, the
drag coefficient increases at first and then decreases. Pedestrian density is the main factor for negative wind at-
tack angle, while the wind attack angle plays a dominant role in drag coefficient for positive wind attack angle.
With the wind attack angle varying from —12° to 12°, the lift coefficient and torque coefficient gradually de-
crease under small wind fairing angle, while the lift coefficient and torque coefficient show a trend of first in-
creasing and then decreasing under large wind fairing angle. As the pedestrian moves from the windward side
to the leeward side, the drag coefficient increases slightly, the lift coefficient decreases significantly, and the

torque coefficient is almost unchanged.
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Fig. 3 Calculation domain and boundary condition of main girder section
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Fig. 6 A-side inflow tri-component force coefficients test results under different pedestrian density conditions
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