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An existing analytical model, in use by Spoornet for the past two decades for calculating rail stresses
on railway track, was revisited and improved. The model provided engineers with an easy-to-use
program for evaluating track capacity and authorizing heavier loads on track. The model was
modified to calculate rail and track component stresses more accurately. These modifications include
the incorporation of current best practices and presentation of guidelines for the engineer on how to

determine some input parameters which are normally difficult to obtain.

Firstly it was determined which input parameters the model was the most sensitive to. Thereafter it
was determined whether or not the correct information would generally be readily available for those
sensitive parameters. The most sensitive parameters were further investigated and test results, as well
as best practice analytical methods, were used to establish nominal input values and guidelines for

determining such values.

This research was necessary to establish whether or not the currently used analytical model still
provided railway engineers with a useful tool and whether or not more modern and popular tools

could validate or replace it.

After some modifications to the analytical model, it was proved that it provides engineers with a
suitably accurate tool for calculating rail and track component stresses, without the need to build
time-consuming models of the track under investigation. It showed that the model, after some
modifications, is current with calculational methods in recent publications and provides an immediate

answer to "what-if" questions without the need to run lengthy analyses.
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NOMENCLATURE
A Section area
A, Effective area
A, Baseplate area
a Sleeper spacing
ay Coefficient of locomotive maintenance
aj; Railhead depth
a Top of rail to top of flange
a Coefficient of thermal expansion
b; Width of railhead
b Width of rail flange
p Inverse of the characteristic length
by Coefficient of track maintenance
C Foundation modulus
C Torsion stiffness
c Actual super elevation
D Wheel diameter [m]
d Section height
o Running top condition
E Elasticity modulus
e Eccentricity of vertical forces
Fy Pretension force of fastening system
f Flange thickness
fL Factor of static load
g Gravitational acceleration
h Head NA to flange NA
h Track cant
hy Distance from head NA to section rotation point
h; Distance from flange NA to section rotation point
n Influence factor of adjoining wheels
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NOMENCLATURE

1 Second moment of area
L, Second moment of area yy
- Second moment of area zz
1,, Head Second moment of area yy head
Liorly Second moment of area zz head
Lorly Second moment of area zz flange
¢ Dynamic factor
k Equivalent spring stiffness (MN/m)

Characteristic value

Characteristic length
L Lateral load
NA Neutral Axis
n Position of lateral force below rail top
P Static wheel load
De Vehicle centre of gravity height
0 Dynamic wheel load
q’ Reaction force per unit area
R Curve radius
R’ Sleeper reaction force
s Track width (gauge)
o Stress
Oys Mean contact pressure between rail and sleeper
T Torsion
AT Temperature change
t Web thickness
t’ Statistical confidence level
AT Max temp change
UTS Ultimate Tensile Strength
U Track modulus
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NOMENCLATURE
Poisson
V Speed (km/h)
v Type of sleeper
X Distance from wheel
X Distance from wheel in front
X2 Distance from wheel behind
X3 Distance from third wheel
Y Lateral load
vk Top to section NA
z Deflection of beam
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