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Abstract

Numerical evaluation of visco - elastoplastic specifications of rubberized asphalt

mixtures

BEHZAD BAKHSHI

The use of crumb rubber to modify asphalt cement has been developed over the past 30 years.
Since the waste material will replace and/or modify the properties of HMA, it will affect the
engineering properties (such as strength and durability). Therefore, the HMA containing the
waste material must be reevaluated thoroughly and carefully both in the laboratory and the
field. In recent years, several researchers have shown that the rubberized asphalt mixes can be
helpful in reducing the overlay thickness and its reflective cracking. Way’s research indicated
that these mixtures have a high resistance to rutting, fatigue and thermal cracking, in addition
to protecting the environment and saving resources.

Pavements deteriorate with time due to traffic loading and environmental exposure. Rutting is
one of the most commonly observed pavement distresses and is a major safety concern to
transportation agencies. Millions of dollars are reportedly spent annually to repair rutted
asphalt pavements. Rutting repairs can be very costly and disruptive to traffic operations.
Asphalt rutting is a major safety concern because it affects the handling of vehicles. Pavement
designers attempt to mitigate rutting through proper pavement and asphalt mix design.

This research describes a method of predicting the behavior of rubberized asphalt and
conventional asphalt mixes and linking these behaviors to an accelerated performance testing
tool. The Wheel Track Tester (WTT) is used in this research for asphalt laboratory accelerated
rutting resistance testing, and for calibration of material parameters developed in dynamic
creep test. The scope of this research is using of 2D and 3D finite element method in
simulation of wheel track test and modeling of pavement layers to investigate rutting
phenomenon . To achieve this goal, ABAQUS software is used to simulate wheel track test
and outputs of model are compared with the experimental observations. A good relationship is
observed between laboratory measured and analytically predicted performance of asphalt
mixes.

Keywords: Rutting, Rubberized asphalt, wheel trace, Hot Mix Asphalt, Finite element
method, ABAQUS.
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