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DEVELOPMENT OF METHOD FOR ASSESSINGTHE QUALITY OF
SIMULATIONS OF DYNAMIC BEHAVIOR OF RAILWAY VEHICLES

Abstract

Experimental investigations of railway vehicles represent the most reliable way to
determine their properties and decisive criterion forapproval of their exploitation.
However, experimental tests are extensive,ftm@suming and expensive, so alternative
methods, which are used in the design of vehicles, ateegreatest interest. With this

goal are developed numerical simulationsha tlynamic behavior of railway vehicles
that, on the basis of mathematical models, allow calculation of dynamic values in the time
and frequency domain.

The aim of this study is to define a methodology for the validation of models od railway
vehicles dynanes. By adhering to the recommendations of actual standards for
experimental investigation of the dynamic behavior of railway vehicles (UIC 518 and
EN14363), and based on previous research of verification and validation of railway
vehicles model and numeal models in general, a nexalidationmetrics is proposed

for assessment of the numerical madef railway vehicles. The proposed validation
metrics assesses the agreement between the results obtained by simulation and
experimental testingon the basisof comparison between cumulative probability
functions of the assessment quantities. In thissertation is definethe validation
hierarchy validation metricsassesment quantitiesd validation limitdor estimaion of
acceptance of a numerical modék railway vehicle.

The proposed methodology was applied to the validatiamaidel of railway wagon of

type "Fanno 040", which is used for transport of iron ore. The results obtained with the
methodology for model validation proposed in this thessscmpared to the results
obtained by the methodology proposed in the international project "DYNOTrain". The
newly proposed validation metrics enabled an objective assessment of the agreement
between simulation and experimental results for each of thetsdlassesment quantities.

The obtained results showed that the newly proposed methodology for validation of
model of railway vehicles represents a more severe estimation of agreement between the
simulation and experimental results than the metrics peapbas the project
"DYNOTrain". Model validation performed using the newly proposed methodology
provides an opportunity for reduction of the volume of expensive experimental tests.

Keywords: validation, modeling, simulation, experimental investigation
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