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Prediction of Permanent Deformation for Design in Asphalt Trackbed Foundation
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Byeongsik Lee’, Jacbeom Park” ', Geunwoo Song ", Yujin Lim"

Abstract In this study, permanent deformation of asphalt trackbed is investigated by performing repetitive
load test on specimen made with dense graded asphalt mixture that is prepared specially for the track. The
obtained test results are compared with those computed from the prediction model proposed byAASHTO in
2002 called MEPDG Prediction model adaptable only for permanent deformation of asphalt trackbed
foundation has not been developed yet so that the prediction model by AASHTO is used in this study to
simulate permanent deformation of trackbed foundation in asphalt slab track and ballasted asphalt track . In
order to do simulate permanent deformation, a finite element analysis is performed to obtain generated
stresses in trackbed due to wheel load. It is found that the predicted permanent deformation is much smaller
than anticipated and the asphalt track can be stable during service life of the structure.

Keywords : Asphalt Trackbed, Permanent deformation, Finite Element Analysis
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Fig. 1 Asphalt mixture Mechanics Test Results
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Fig. 2 Compared Permanent Deformation Prediction: AASHTO, KPRP and Measured Test Results
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(b)Ballast Asphalt Track Modeling and Finite Element Mesh
Fig. 3 3D Finite Element Analysis Modeling and Mesh
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Table 1 Asphalt Track Properties of ABAQUS FEA Model Input and Material Parameters
Element Rail Pad Sleeper Ballast Asphalt Trackbed Subgrade
p(ton/m*) 7.8 - 2.3 2.0 2.3 2.0 2.0
Flastic E 210GPa 40kN/mm 29.1 GPa 100 MPa 3 GPa 180 MPa 125 MPa
Model v 0.3 - 0.2 0.2 0.35 0.2 0.3
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Table 2 Calculated Stresses for Asphalt Trackbed

. Asphalt Slab Track(kPa) Ballast Asphalt Track(kPa)
Division
Ox Oy 0Oy Ox Oy 0
Stress Result 17.80 235.60 14.30 15.11 74.10 14.48
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Table 3 Predicted permanent deformation with change of temperature at the end of design life

Division 20 Years 40 Years 60 Years
30 C 0.269 mm 0.825 mm 1.442 mm
45 C 0.375 mm 1.151 mm 2.011 mm
60 C 0.456 mm 1.398 mm 2.441 mm
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Table 4 Seasonal temperature and dynamic elastic modulus

Season Dynamic Elastic Modulus(GPa) Temperature( C)
Spring 6 15
Summer 1.2 40
Fall 4 20
Winter 12 0

Permanent Strain, €, (mm/mm) Permanent Strain, €, (mm/mm) Permanent Strain, €, (mm/mm)
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(a) Permanent deformation for 20 years (b) Permanent deformation for 40 years (c¢) Permanent deformation for 60 years

Fig. 5 Expected permanent strain variation with depth of asphalt trackbed at representative dynamic modulus
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