XEBE +T AEEFHXE
F28% E1D I - 20084 17
pp. 45~55

=] <O | W
c&'ﬂ'O}‘é‘E '-:':}t

(1] et { =

salgo| Heted 29|

Development of ViscoElastoPlastic Continuum Damage (VEPCD) Model for
Response Prediction of HMAs under Tensile Loading

Underwood, B. Shane™ - Kim, Y. Richard™* - M3*** .
Underwood, B. Shane - Kim, Y. Richard - Seo, Youngguk - Lee, Kwang-Ho

Abstract

The objective of this research was to develop a VEPCD (ViscoElastoPlastic Continuum Damage) Model which is used to
predict the behavior of asphalt concrete under various loading and temperature conditions. This paper presents the VEPCD
model formulated in a tension mode and its validation using four hot mix asphalt (HMA) mixtures: dense-graded HMA, SBS,
CR-TB, and Terpolymer. Modelling approaches consist of two components: the ViscoElastic Continuum Damage (VECD)
mechanics and the ViscoPlagtic (VP) theory. The VECD mode was to describe the time-dependent behavior of HMA with
growing damage. The irrecoverable (whether time-dependent or independent) strain has been described by the VP model.
Based on the strain decomposition principle, these two models are integrated to form the VEPCD model. For validating the
VEPCD model, two types of laboratory tests were performed: 1) a constant crosshead strain rate tension test, 2) a fatigue test

with randomly selected load levels and frequencies.

Keywords : VEPCD, Damage Model, Dynamic Modulus, Asphalt, Srain Decomposition
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