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A Study on the Dynamic Behavior of a 3 Span Continuous Extradosed PSC
Railway Bridge
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Abstract

The Extradosed PSC bridge is one of the best alternates which not only covers the longer span than PSC box girder
and also performs the role of landmark facility with much cheaper cost than cable stayed bridge. Since the cable-stayed
long span bridge is more flexible than general medium span bridges and railway bridges can be experienced resonance
phenomenon by repeated equidistant axle loading of the train, it is inevitable to consider the dynamic behavior on
impact, deflection and so on. In the present study, the dynamic behavior of an Extradosed PSC railway bridge
subjected to moving train forces is analyzed. As well as trains which operate in conventional railway lines, KTX train
is also considered. For the estimation of dynamic performances of the Extradosed PSC bridge, vertical deflection,
accelerations of the slab, end rotation of the girder and impact on pylons and cables are discussed.
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Fig. 1. Concept of Resonance under the Equidistant Loads Condition
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Fig. 3. Cross Section of Extradosed PSC Railway Bridge

Table 1. Properties of Extradosed PSC Railway Bridge
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Table 2. Critical Speed of Each Train

Table 4. Maximum Vertical Deflection (mm)
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sh2a) 13.95 36.66
KTX 18.7 ' 49.15

Table 3. The Span of Resonance Suppression for Each Train (m)

e SaEAAT i
(dep) 3 4 5 6
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32} 13.95 - 62.78 | 76.73 | 104.63
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Table 5. D.M.F of Vertical Displacements
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Fig. 8. Vertical Displacement of Saemaul (Center Span)
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Fig. 9. Vertical of Displacement of Saemaul (Side Span)
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Fig. 11. Vertical of Displacement of Freight Train (Side Span)
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Fig. 12. Vertical Displacement of KTX (Center Span)
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Fig. 13. Vertical Displacement of KTX (Side Span)
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Fig. 14. Vertical Acceleration (Saemaul - Center Span)
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Fig. 15. Vertical Acceleration (Saemaul - Side Span)
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Fig. 17. Vertical Acceleration (Freight Train - Side Span)
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