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An Experimental Study on the dynamic behavior of 4-Span Cable-Stayed
Bridge with 7—Type Girder
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Abstract

Generally, a 7n-type girder composed of two I-type girders is known to have a significant
disadvantage in wind resistance design because of aerodynamic instability. A representative bridge for
this girder was Tacoma Narrows Bridge. Since Tacoma Narrows Bridge had very low stiffness of the
bridge structure and its cross—section shape had aerodynamic instability, the bridge collapsed after
severe torsion and vibration events in 19m/s wind speed. Aerodynamic vibration can be avoided by
enhancing structural stiffness and damping factor and conducting a study of cross-section shapes. This
study shows the angle of attack for the four-span cable stayed bridgé having T-type cross-section and
describes the aerodynamic characteristics of the changed cross—section with aerodynamic vibration
damping additions, by carrying out two-dimension vibration tests. As a result of uniform flow and
turbulent flow, the study shows that because the basic T-type cross-section alone can have efficient
wind resistant stability, there is no need to have additional aerodynamic damping equipment. Since this
four 230m-main-span bridge has a large frequency and also has a big stiffness compared to other
bridges containing a similar cross-section, it has aerodynamic stability under the design wind speed.
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