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Experimental and Numerical Method to evaluate Crashworthiness on Intermediate
End Structure of Railway Vehicles against Side Impact Collision
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If such the train crash accident happens that the intermediate end structure of a derailed carriage
hit another train running on the next track going the opposite direction, the end structure and side
structure of the derailed carriage and the other train hit by the derailed carriage might be severely
damaged. So, it is important to evaluate the crashworthiness of the intermediate end structures of
EMUs. Light stainless steel (SUS) car-body structures were tested in this research. Real size
partial car-bodies, which were assembled by an end post, a side sill, an end beam, stiffeners and
panels, were used as a specimen for crash tests in order to evaluate their structural integrity
against impact load. In the crash test, the specimen was shot towards a rigid barrier which had a
convex shape representing the car-body structure of an oncoming train on the next track.

Several test cases with various impacted areas of the end structure were tested according to possible
situations of an accident. FE analysis were also used to validate empirical results of the crash tests.
Numerical results by the FE analysis show good agreement with the empirical results in terms of
the force-displacement characteristics as well as their deformed shape.
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