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	New designs of rail tracks for trams and high speed trains are being developed and marketed worldwide by Edilon B.V. (Haarlem). By embedding the rails in an elastomeric support, noise transmission is reduced and maintainability is improved. Static and dynamic finite element simulation of the new concepts is essential in order to assess the mechanical behavior of the assembly and to predict its performance.

A finite element model in Ansys® has been developed in the Road and Railway Engineering group (Faculty of Civil Engineering) for static analysis and optimization. For dynamic analysis (and also to speed-up static computations), the rail structure should be numerically condensed using standard Ansys® options. The accuracy of the model must be verified by performing dynamic test on a lab structure. 

	Vraagstelling


	The project consists in performing a dynamic analysis of an embedded rail assembly by finite element simulation and experimental testing. On an existing finite element model, a so-called static reduction method must be applied in order to save computing time. The free vibration modes and frequencies obtained from the reduced model are then compared to lab measurements. Ideas on how to introduce damping into the model should be discussed in view of the test data gathered in the lab.

	Uitwerking en eisen


	· The students must first familiarize themselves with the new design of embedded rails and understand the existing finite element model.

· Assuming that the rail is much stiffer than the elastomeric support structure, static reduction should be applied using the master dof  option of Ansys®
· The free vibration frequencies obtained from the full and the reduced model should be compared in order to assess the loss of accuracy and to evaluate the gain in computing time.

· Simple dynamic testing must be carried out on a the real structure in the lab in order to verify that the simulation results match the experimental measurements at least for the first six modes.

· Time permitting, the damping properties of the structure can be evaluated  from the dynamic tests with hammer and shaker excitation. 

.

	Opmerkingen


	Some basic knowledge about vibration theory, and finite element simulation is required (e.g. course wb1204p). Further support for using Ansys® to perform dynamic analysis will be provided. The dynamical testing will be carried out in the Road and Railway Engineering lab (CiTG) in collaboration with their staff. EDILON B.V. can also provide support for instance to gather additional information on the materials and the design.

The project could lead to a master thesis subject in case of further interest by the students.
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