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Prediction of Design Life of Asphalt Slab Track Foundation using 3D FEA
olgal, 22, z=sa't, olg=”

Yujin Lim’, Geunwoo Song*, Hojin Cho™", Seonghyeok Lee *

Abstract In this study, primary design parameters such as types of track sections, wheel load size, velocity,
MGT, elastic modulus and thickness of each layers are defined. Full 3D Finite element analyses were
performed using ABAQUS program in order to calculate tensile strains under asphalt layer and vertical stresses
at top of subgrade with different values of design parameters defined. Using Miners' theory with computed
structural analyses results, design charts to decide design life of the asphalt trackbed foudnation are produced.

Keywords : Asphalt slab track, Finite element analysis, Miner’s rule, Design life
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Table 1 Material input values used in numerical analysis

Elastic Modulus Poisson’s ratio Density
E(MPa) v o (ton/m®)
Rail 210,000 0.3 7.8
Pad 40,000 kN/m - -
Sleeper 29,100 0.3 2.3
Ballast 100 0.2 2
4,000(Spring)
. 2,000(Summer)
Asphalt mixture 3.000(Fall) 0.35 23
10,000(Winter)
Sub-ballast
120 0.2 2
(Reinforced roadbed)
50
Subgrade 80 0.3 2
120
Base 80 0.3 2
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Fig. 2 Tensile strains compute at the bottom of asphalt trackbed layer
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Fig. 3 Compute vertical stresses at the top of subgrade
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