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Effects Of Ballast Settlement Behavior Under Load Combination Using The PFC 2D
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Abstract An understanding of material properties and behavior of the main component is a requisite for
the prediction of the track behavior. In this study, PFC 2D which DEM(Discrete Element Method) program
was used in order to analyze the impact on the settlement behavior by load combinations such as the
amplitude and frequency of load about ballast material which major component of track. The Ballast was
analyzed using the particle size distribution with round shape and elongated shape. And micro-parameters
between particles are applied using the Box test result. The settlement behavior of ballast was evaluated
using the load combination of which control time of load magnitude and number of repeated load.
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2. Box test
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Fig. 1 Particle size distribution
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Table 1 Particle shape of ballast

Particle Particle

size Round shape Elongated shape size Round shape Elongated shape
(mm) (mm)

10 22.4

22.4 315

315 40

40 50
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Table 2 Micromechanical Parameters used in the Box test

Micromechanical Parameters

Values

Particle density (kg/m®)

2600

Radius of particles (m)

1*102 ~5*102

Inter-particle and wall coefficient of friction 0.46
Particle normal and shear contact stiffness (N/m) 2e10°
Wall stiffness(N/m) 2e10°
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Fig. 3 The axial strain curve of Box test and PFC 2D
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Fig. 6 Result of control of time of repeated load
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