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Abstract 

Vehicles Restraint Systems (VRS) are designed and implanted along roads as safety elements dedicated to motorcyclists and/or vehicles. In order to validate the efficiency of the VRS in terms of injury criteria and redirection of the vehicles, crash tests are commonly used. Crash tests are also compulsory for certifications. However, even if the number of crash conditions of the VRS are innumerable in the real life, one cannot afford economically to test more than a few crash configurations. The uncertainties are linked on the one hand to the material mechanical properties or the tolerances of manufacture that cannot be controlled and on the other hand to the impact conditions such as velocity, angle of impact, size of the vehicle, location of impact.
A new approach is then proposed combining a few numbers of crash tests, the development of a low calculation cost finite element model and sensitivity analysis. 
The actual crash tests are those required by European Norm (e.g. EN1317 for vehicles). It provides data to validate the finite element model. 
The finite element model (LS-DYNA) is developed in order to provide results for the huge number of parameter sets. Moreover, the impact duration is quite long, about one second and both the vehicle/motorcyclist and the VRS are to be modeled. Hence the calculation can become really costly. So an optimised numerical model is required. 
The other major purpose of this work is to find an approach for Sensitivity Analysis (SA) of such complex engineering systems. Screening SA methods (such as 2-level screening methods and Morris method) can be used to identify the few factors that are influential. Variance-based SA method (such as SOBOL method) can be used to quantity the influence of the remaining parameters.
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