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Abstract
The main objective of this study is to develop a simplified analytical approach to predict the critical velocity of vehicle impact on steel columns. This method utilizes the energy balance principle with a quasi-static approximation of the steel column response. Results of ABAQUS numerical simulations of the dynamic impact response of axially loaded steel columns under vehicle impact are used to validate the proposed method. To account for the effect of vehicle impact, a simplified numerical vehicle model has been adopted using a spring-mass system with a bilinear spring load deformation relationship. The validation results show good agreement between the analytical method results and the numerical results with the analytical results tending to be on the safe side. The numerical results are used to assess the design methods in Eurocode 1, namely the static force method and the impulse method. The static force method has been found to be acceptable for columns with small and moderate cross-section sizes, but unsafe for columns with large cross section sizes. To use the impulse method, the characteristics of both the column and the vehicle have to be included and a method is proposed in this paper
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