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Mechanical Behaviour of the Steel Truss Bridge with
Corrosion Damage under Train Loading
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(1. School of Transportation and Geomatics Engineering, Shenyang Jianzhu University , Shenyang, China, 110168 ;
2. College of Civil and Transportation Engineering, Hohai University, Nanjing, China,210098)

Abstract ; To investigate the mechanical properties of corroded railroad steel truss bridge under the
action of train dynamic load. Based on the theory of vehicle-bridge coupling, the dynamics
response of the truss bridge and the influence of stress distribution of the members are obtained by
establishing the vehicle-bridge coupling model under the corrosion of the longitudinal beam and the
upper and lower nodes in the three forms after corrosion in different parts of the bridge when the
train crosses the bridge. When the longitudinal girder of the truss bridge is seriously corroded,the
peak displacement of the bridge increases by 10% when the train passes through, and the stresses
of the truss bridge members increase. At the same time , when the upper node is seriously corroded,
the peak displacement of the bridge is about 2. 3 times that of the non-corroded one. The stresses of
the upper flat link members in the bridge span and the longitudinal girders in the center and side
spans increased by 500% ,25% ,and 66% ,respectively ,when the lower nodes in the center of the
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span were severely corroded,the longitudinal girders in the center of the span would bear greater

loads. It is concluded that severe corrosion of longitudinal girders and node areas will affect the

deformation capacity and stress distribution of members of truss bridges and threaten the

operational safety of bridges. Finally, according to the stress distribution law of the members of the

corroded truss bridge,a pre-strengthening proposal is put forward.

Key words :railway truss bridge ;atmospheric corrosion ; vehicle-bridge coupling ;numerical simulation
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Fig. 1 Finite element model of the truss bridge
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Fig. 10 Stress maximum of members of the truss bridge when the lower joint is corroded
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