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ABSTRACT 

In order to properly analyse new challenges in railway dynamics, such as corrugation 
[1] or rolling noise [2], it is necessary to obtain an accurate solution of the tangential 
contact problem. Traditionally, in most railway dynamic softwares, tangential contact has 
been calculated based on the FastSim algorithm [3] due to its high accuracy and efficient 
performance. However, its results are limited to elliptical contact areas, given that it needs 
results from Kalker’s Linear Theory [3] to obtain the so known as elastic parameters. 
Therefore, this proposed new method is developed in order to satisfy the need of a model 
able to obtain results under non-Hertzian conditions, without an excessive computational 
cost, associated to more accurate models, such as CONTACT [3]. 

In the present work, a stationary contact model which assumes infinite friction 
coefficient is developed, in order to obtain these elastic parameters under non-Hertzian 
conditions. This model is obtained from the kinematics of the different configurations of 
the wheel and the rail [3], and from the constitutive relations corresponding to an infinite 
half-space. This model is solved numerically by a collocation method (imposing the 
solution over the contact area) [3]. By comparison with the results obtained with the exact 
model proposed in Ref. [4], the accuracy and computational cost of the proposed model 
is analysed. These comparisons show that the proposed model is 50 times faster than the 
reference model, and the errors are under 3% in most of the carried-out analysis. 
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