
VI ECCOMAS Young Investigators Conference 
YIC2021 

7-9 July 2021, Valencia, Spain 
 

Rolling noise reduction through GA-based wheel shape optimization 
techniques 

X. Garcia-Andrés*†, J. Gutiérrez-Gil‡, V. T. Andrés†, J. Martínez-Casas†, F. D. Denia† 
†Centro de Investigación en Ingeniería Mecánica (CIIM) 

Universitat Politècnica de València 
Valencia, Spain 

‡Instituto Universitario de Ingeniería Mecánica y Biomecánica (I2MB) 
Universitat Politècnica de València 

Valencia, Spain 
 
 

e-mail: xagaran@upv.es*, jorgugi1@upv.es, vicanrui@etsid.upv.es, jomarc12@mcm.upv.es, 
fdenia@mcm.upv.es 

 
 
Key Words: Railway wheel, Geometric optimization, Genetic Algorithms, Rolling 
noise 

ABSTRACT 

Railway rolling noise is nowadays a major source of acoustic pollution in urban areas, with nearly 
up to 12 million people daily affected in Europe by this phenomenon [1]. Hence, the search for 
ways of decreasing such noise radiation has become a highly active and significant research field. 

Following this approach, a Genetic Algorithms-based shape optimization of the railway wheel [2] 
is developed with the aim of minimizing rolling noise. Different approaches are considered to 
address the problem, such as directly minimizing radiated Sound poWer Level (SWL) or using 
the maximization of the natural frequencies if computational efficiency is especially critical. 

A parametric Finite Element model is implemented for the wheel based on the most relevant 
geometric parameters in rolling noise radiation. For the acoustic calculation, the sound radiation 
models used in the TWINS software [3] are adopted, which also accounts for the whole dynamics 
of the wheel/rail system. Furthermore, for every candidate wheel proposed, a structural analysis 
is computed in order to check design feasibility in accordance with the corresponding          
standard [4]. 

In all cases, new geometries for the wheel cross section are achieved that reduce the radiated 
rolling noise. 

REFERENCES 

[1] WHO European Centre for Environment and Health, “Burden of disease from environmental 
noise”, WHO, Tech. Rep., 2011 

[2] X. Garcia-Andrés, J. Gutiérrez-Gil, J. Martínez-Casas and F. D. Denia, “Wheel shape 
optimization approaches to reduce railway rolling noise”, Struct. Multidiscipl. Optim., Vol. 
62, pp. 2555−2570, (2020). 

[3] D. J. Thompson, B. Hemsworth and N. Vincent, “Experimental validation of the TWINS 
prediction program for rolling noise, part 1: Description of the model and method”, J. Sound 
Vib., Vol. 193 (1), pp. 123–135, (1996). 

[4] UNE, “Railway applications. Wheelsets and bogies. Monobloc wheels. Technical approval 
procedure. Part 1: Forged and rolled wheels. UNE-EN-13979-1:2006”, Asociación Española 
de Normalización (UNE), Technical Standard, 2011. 

mailto:xagaran@upv.es
mailto:jomarc12@mcm.upv.es
mailto:fdenia@mcm.upv.es

	X. Garcia-Andrés*†, J. Gutiérrez-Gil‡, V. T. Andrés†, J. Martínez-Casas†, F. D. Denia†
	ABSTRACT

