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Determining Fatigue Load  

Parameters (Flowchart A)

Reliability Analysis based on S-N 

curves model-Miner Rule

a) FORM Method b) MCS Method

Determining Fatigue Strength 

Parameters



 

1- Simulation of traffic flow based on Railway data of 

Iran
2- Crossing simulated loads over the  finite element 

model

3-Determining time history of Displacement applied  to 

spring clips type vossloh Skl144- Applied time history of displacement to spring clips 

type vossloh Skl14 

5- Applying obtained time history of displacement to 

finite element model of spring clips
6- Determination time history of stress in critical 

element of spring clips  

8- Cycle counting with "rain flow" method 
7-Time history of stress in critical element of spring clips

Calculate Sre Is the number of 

analyzes enough?

NO

Yes

Selection 20 

wagons

Form Train

Random Speed

Train passing over finite 

element model

Selection Random 

Axial load

Determining equivalent stress range  per Crossing every train and repeat the 

steps above  to determining the probability distribution function
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Current Calculation



 

 
 

Start

t < Tendt = t + dt End

No

Yes

Stop process

No

Insert the following parameters and 
information:

- Track
- Train
- Rail-wheelset contact
- Ending process time (Tend)
- Time rate (dt)

Determine the track 
roughness function

Start process
t=0

Form matrixes of mass, 
stiffness and damping of track, 

train and force vectors

Determinate the train position

Assuming the quantity of linear 
Hertzian spring stiffness based 

on latest step

Form a new stiffness matrix

Form new forces vector

Calculation of displacement 
based of Newmark method

Is wheel set separate
from rail?

Are the all wheel sets 
separated?

The Hertzian stiffness in 
separated wheelsets = 0

Yes

The system is unstableCalculate the quantity of linear 
Hertzian spring stiffness

No

Is convergence
in amount of Hertzian spring 

stiffness?

Yes

Yes No

Save the results of displacement 
in time “t”
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