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Development of Simple Algorithm for Design of Asphalt Trackbed foundation based

on Permanent Deformation
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Yujin Lim T, Seong Hyeok Lee ", Jin-Wook Lee "

Abstract Permanent deformation in asphalt trackbed foundation can be generated by increasing number of load
repetition due to train traffic increases, causing track irregularity. Therefore, a design algorithm for
consideration of permanent deformation must be included in construction of distress model for this kind of track
structure. In this study, a specially prepared HMA trackbed foundation layer has been constructed in a small
prismoidal chamber and tested using a repetitive axial loading device to simulate live track loadings. In this
study, a new concept of track compliance and equivalent modulus of track section are proposed. Using the
measured permanent deformation data by performing loading-unloading test in the prismoidal chamber, a
relation between permanent deformation and track compliance is generated. For design purpose, a simple
design nomograph based on permanent deformation and track compliance, C, for the asphalt track can be
provided successfully in this study.

Keywords : Asphalt trackbed, design algorithm, permanent deformation, equivalent elastic modulus
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Table 1 Summary of RLPD test results

Mix Design RLPD Test
Mix ID Air Void Asphalt €,, N=40,000
o o a b FN P>t
(%) Content (%) (%)
we-4 3 48 0.01284 0.32165 - 0.884
Temperature 45°C ' ' ' ’
WC-4
Temperature 60°C 3 4.8 0.00307 0.51983 57.635 2.350
Table 2 Summary of RLTP test results
Displacement, &, Vertical Permanent Strain, &g,
RLTP Test N=40,000 __ N=300,000 N=40,000 _
a b () () a b %) N=300,000(%)
ASP Track
RSTotem  0.0558 02567 0.917 1.473 0.0139 02567 0.229 0.368
ASPTrack 565 (2878 0.990 1.768 00133 02878 0283 0.505
RST=15cm
Ballast Track ~ 0.0135  0.3982 1.005 2.050 0.0034  0.3982 0.251 0.513
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Table 3 Calculation of design life
Design Life MGT P, w/DAF Number of load repetitions
(years) (tonnes) (kN) N
10~90 10,000,000 153 N = (DesignLife )< (MGT ) < 10kN / 4P,
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