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ViscoElastic Continuum Damage (VECD) Finite Element (FE)
Analysis on Asphalt Pavements
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Abstract

This paper dedls with the development of ViscoElastic Continuum Damage Finite Element Program (VECD-FEP++) and its
verification with the results from both field and laboratory accelerated pavement tests. Damage characteristics of asphalt con-
crete mixture have been defined by Schapery's work potentia theory, and uniaxia constant crosshead rate tests were carried out
to be used for damage model implementation. VECD-FEP++ predictions were compared with strain responses (longitudinal
and transverse strains) under moving wheel loads running at different constant speeds. To this end, an asphalt pavement sec-
tion (A5) of Korea Expressway Corporation Test Road (KECTR) instrumented with strain gauges were loaded with a dump
truck. Also, a series of accelerated pavement fatigue tests have been conducted at pavement sections surfaced with four asphalt
concrete mixtures (Dense-graded, SBS, Terpolymer, CR-TB). Planar strain responses were in good agreement with field mea-
surements at base layers, whereas strains at both surface and intermediate layers were found different from simulation results
due to the complexity of tire-road contact pressures. Finally, fatigue characteristics of four asphalt mixtures were reasonably
described with VECD-FEP++.
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