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Modeling and Analysis of Permanent Deformation in Asphalt Trackbed Foundation
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Abstract In this study, a modeling technique is developed using creep model found in ABAQUS library.
The developed modeling technique is used to predict permanent deformation generated in asphalt trackbed
foundation. Effect of several design parameters including thickness, wheel load and number of loading are
considered and analyzed using the developed modeling technique of permanent deformation in finite
clement analysis on the behavior of full-size asphalt track section.
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Fig. 1 KRRI full-size asphalt track section



Table 1 Sectional difference in track section

Variable of track Asphalt layer thickness Sub-ballast thickness speed

Ballast Track - 40cm 300km/h

Ballast Asphalt Track Scm 15,25, 35cm 300km/h
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Table 2 Material input values used in numerical analysis
Elastic Modulus | Poisson’s ratio Density Creep model parameter
E(MPa) v o (ton/m”) A n m
Rail 210000 0.3 7.8 - - -
Pad 40000 kN/m - - - - -
Sleeper 29100 0.2 23 - - -
Ballast 100 0.2 2 - - -
2000(Spring)
. 3000(Summer)
Asphalt mixture 4000(Fall) 0.35 2.36 Table 3 0.67 -0.5
7000(Winter)
Reinforced
180 0.2 2 Table 3 0.8 -0.9
roadbed
50
Subgrade 80 0.3 2 Table 3 0.8 -0.9
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Table 3 Parametric studies for choosing optimum analysis condition
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subgrade

3.0E-7
9.0E-7
5.0E-7
7.0E-7

Reinforced roadbed

3.0E-8
9.0E-8
5.0E-8
7.0E-8

Asphalt trackbed

3.0E-9
9.0E-9
5.0E-9
7.0E-9
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Fig. 2 Comparison of measured cumulative settlement with numerically predicted results
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Fig. 3 Three-dimensional finite element mesh used in numerical analysis modeling for ballasted asphalt track
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Fig. 4 Result of numerical analysis for permanent deformation of ballasted asphalt track
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Table 4 Predicted settlement by wheel loading repetitions on concrete slab track

Fill height 3m Fill height 6m
Subgrade Soil 1 million times | 10 million times | 1 million times | 10 million times
S(mm) d(mm) d(mm) d(mm)
Soil 1 : good sand and gravel, etc 5.9 6.1 9.2 9.9
Soil 2 : General sand and gravel 19.3 27.7 - -
Soil 3 : Bad sand 128.6 176.8 - -
Soil 4 : Clay 160.4 2392 - -
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