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Fig.1 CRTS II slab track — bridge element model
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Fig.2 Vehicle element model
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Fig.3 Vertical wheel/rail contact force fig.4 Vertical displacement of rail
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A New Track Model for Vertical Vibration Analysis of Vehicle- Ballastless
Track-Bridge Coupling

Luo Wenjun'?, Lei Xiaoyan®, Lian Songliang'

(1. Key Laboratory of Road and Traffic Engineering of the Ministry of Education, Tongji University, Shanghai 201804
China; 2. Engineering Research Center of Railway Environment Vibration and Noise of Ministry of Education, East China Jiao-
tong University , Nanchang 330013, China)

Abstract: Based on the structural characteristics of the CRTS II ballastless track-bridge system, a new model of
vehicle- track-bridge coupling vibration is presented. The system is firstly separated into driven wheel element
and a single “four layer beam” element. Then the vertical vibration equation of the vehicle-ballastless
track-bridge time-dependent system is established by means of finite element method and Lagrange equation.
The proposed model has advantages of convenience for programming and high efficiency for computing. The
vertical displacements are obtained by assuming the pure smooth rail. The comparison between the result and
reference shows the correctness and feasibility of the new model. As an application, the vibration characteristics
of the track bridge structure are calculated under random irregular conditions .

Key words: wheel element, ballastless track-bridge element; vibration analysis



