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Interaction between CWR and continuous beam bridge carrying high-speed

railway under action of seismic traveling wave
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Abstract ;

beam bridge carrying high-speed railway under traveling wave action, the beam element with rigid elements was used to

In order to study the nonlinear interaction between CWR ( continuously welded rail) and continuous

simulate the beam and the nonlinear bar element was used to simulate the longitudinal interaction between the beam and
tracks. A track-structure interaction model was established, considering the longitudinal and vertical seismic traveling
wave effect. Taking a (60 +100 +60) m continuous beam bridge on Shanghai-Kunming line as an example case, the
response analysis was carried out, it was shown that the track makes an impact on the seismic response of the beam and
pier. The force characteristics of the track and pier were studied under the longitudinal and vertical traveling wave action.
The results showed that the track can raise the system natural frequencies and reduce the seismic response of the
continuous beam bridge ; the maximum longitudinal stress in the track under seismic traveling wave action can be up to 1.
2 times of that under uniform excitation; when calculating the track stress, the impact of the vertical traveling wave effect
should be also considered.
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Fig. 1 Finite element model
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Fig. 2 Impact of track on seismic response of bridge
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Fig. 3 Impact of apparent velocity on beam and track force
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Fig. 4 Impact of track resistance on track stress
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Fig. 5 Impact of pier height on track stress
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Fig. 6 Impact of vertical traveling effect on track stress
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