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curves of lateral ride quality index
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Dynamic reliability analysis of vehicle-track coupled
systems considering randomness of track irregularities

WANG Wei', ZHANG Yahui*', OUYANG Huajiang'*

( 1. State Key Laboratory of Structural Analysis for Industrial Equipment, Dalian University of Technology,
Dalian 116024, China;
2.School of Engineering, University of Liverpool, Liverpool L69 3GH, UK )

Abstract: A solution method for dynamic reliability of vehicle-track coupled systems considering the
randomness of track irregularities is presented by combining the wheel-rail force prediction based
iterative solution technique with the subset simulation (SS) method. The solution efficiency of system
reliability has been improved by improving the solution efficiency and reducing the number of solutions
of deterministic responses. Taking a CRH2 new vehicle as an example, the failure probabilities of the
lateral ride quality index on the tangent track and the wheel derailment coefficient during curve
negotiation exceeding limits are calculated, respectively. The calculation accuracy and the efficiency of
the presented method are verified by comparison with the direct Monte Carlo simulation (DMCS).
The influence of random track irregularities in different wavelength ranges on the dynamic reliability
of vehicle system is also analyzed, and the results are in good agreement with the existing research

literatures, which further verifies the correctness of the presented method.

Key words: vehicle-track coupled systems; random track irregularities; dynamic reliability; subset

simulation method



