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Abstract. In this paper, a numerical Finite Elements Model used to help in the design and conception 

of a fully composite railway infrastructure is presented. With an objective of reducing financial and 

environmental costs in the rail transport sector, while extending and strengthening current 

infrastructures and deploying a better inter-city connectivity offer, the replacement of conventional 

iron rails with innovative composite material rails is being studied. Solutions adapted for light railway 

infrastructures made with composite materials are studied with reducing environmental costs in mind 

in the transport sector [1]. The design of composite rails requires consideration of dimensioning, in 

particular mechanical and structural strength. Only the numerical aspect to craft the preliminary design 

is presented in this paper. Numerical simulations are achieved using Abaqus® 2022. 

The rails production is intended to come from a pultrusion process [1] with design constraints provided 

by the manufacturing partners. Woven and UD plies have been used and the stacking was also 

determined. Loads and speeds conditions were evaluated based on prototypes of actual light-weight 

train cars, namely Ecotrain and Draisy, illustrated in [2]. 

Stresses components in longitudinal direction, transverse direction, and out of plane, for each ply, are 

used as sizing parameters. Initial results are presented Fig.1, highlighting the rail global displacement. 
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Figure 1: (a) Railroad loading conditions (b) corresponding results highlighting displacement (scaled) 

 

Expected outcomes are to reduce the thicknesses, adapt the dimensions (plies, parts, etc.) and help the 

pultruders productions that lead to an industrial solution. The preliminary design coming from this 

study will be manufactured to create a 200m rail track which will be installed and actual-size-tested. 
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