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The goal of this paper
A closed-form out-of-plane dynamic 

displacement response of a curved track 
subjected to moving loads

Utilization of these methods the Duhamel Integral, Dynamic Reciprocity 
Theorem, Transfer Matrix

Grid Partitioning (GP)
Subtractive Clustering Method (SCM)
Fuzzy C-Means clustering (FCM)

Input parameters
Moving loads 
Track data 
Frequency 

With and 
without constant

Solution of out-of-plane dynamic 
displacement response

The frequency-domain solution has 
been used in this research

Settle the displacement response
Data was divided

Data of the Curved Track 
Structure

Prediction of
Data of the 

Moving Loads
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Dynamic displacement of the track 
subjected to moving load

Data output

End

Axles
loop

Transfer function for the track between the 
load point and the view point

Solution of the Duhamel integral function

Frequency-domain rail displacement of the track 
under single-axle load

Start

Data input

Initial state variables of the load point Transfer matrix for the track structure

The goal of this paper
out-of-plane dynamic displacement response of 

a curved track subjected to moving loads

Utilization of 
these methods

The Duhamel Integral,
Dynamic Reciprocity 
Theorem, 
Transfer Matrix

Input parameters

This method has been used in the research on the straight track subjected to 
moving loads, but not the curved track

Simple and 
continuously 
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