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Abstract. With the aim of decarbonize railway transport, a solution of lightweight railways tracks with
composites materials is investigated [1]. Using thermoplastics PA6 (from caprolactam), Elium®
(acrylic-based) resin and thermoset epoxy resin with carbon, glass, basalt and flax fibres, seven
fibre/matrix combinations have been studied. In order to objectively compare a new composite
solution, an estimation of the economic cost as well as the carbon cost using a cradle-to-gate approach
on raw materials with the Global Warming Potential (GWP) criterion was carried out and compared to
the traditional steel solution as shown in fig 1.
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Figure 1. Estimate GWP and economic cost per 1kg of each single material used

A ratio between ecological impact and mechanical performance has been established in order to
determine the best composite combination for eco-design. Configurations involving basalt fibres offer
the best ecological cost/performance ratio. Configurations with carbon fibres achieves the best
mechanical properties but are not competitive in terms of carbon cost/performance ratio. Therefore,
basalt fibres open up new possibilities for designing and sizing the next generation of composite
railways.
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