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Influence of Weld Irregularity on Dynamic Responses of
Vehicle-track on Subgrade Vibration System

PEI Chengjie' , SONG Xiaolin' , MU Ling’
(1. State Key Laboratory of Traction Power, Southwest Jiaotong University, Chengdu 610031, China;
2. Sichuan Chuanyou Engineering Survey and Design Co. ,Ltd. , Chengdu 610031, China)

Abstract . Based on vehicle-track coupled dynamics theory, a finite element model of vehicle-slab track on subgrade was
developed to explore the influence of rail weld joints on dynamic responses, the dynamic response of high speed vehicle
through rail welding seam was simulated and analyzed and compared the dynamic responses of different kinds of rail weld
irregularity on the system, the results showed that under high speed conditions, the rail weld made the dynamic performances
of the vehicle-track and subgrade system changed in different degrees and the wheel/rail force increased, great influence on
the wheel and rail vibration was caused because they directly contacted with the irregularity, but the weld irregularity made
little difference on comfort. Different forms of weld irregularities had different influence on the system, The influence of the
concave and convex weld irregularities on the dynamic characteristics was relatively close. After concave weld uneven stacked
a short wave irregularity, the influence of vibration acceleration of wheelset and track structure was more obvious, track and
subgrade structure stress were all increased, and the stress state of the track structure was deteriorated. In the maintenance of
high speed railway in daily operation, it was important to pay attention to impact vibration effect caused by the rail overlap-
ping shape weld irregularity.

Key words: vehicle-track coupled dynamics; weld irregularity ; dynamic characteristics; finite element; CRTS III type
slab track



