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This study describes a study on vehicle stability when crossing the bridges
of Tokyo Aqua-line Expressway under strong crosswind. CFD was carried out to obtain the aerodynamic
coefficients of vehicle on various lane position of bridge deck. Wind forces on the vehicle are
computed based on aerodynamics coefficients for various wind speed. Using a 7-degree-of-freedom
vehicle model, normal forces on the wheels are quantified. Two vehicle stability conditions were
defined: critical rollover and critical rotation. The former is when one of the wheels lose contact
force, while the latter is when lateral forces on one axle exceeds the rotation resistance provided
by friction between wheel and road pavement. Wind speed limit associated with each critical
condition is determined. Results show the windward lane has the smallest wind speed limit and
critical rotation occurs earlier than rollover in any lane.
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