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Abstract

Laboratory investigation of properties of the hot mix asphalt mixtures resistance
against moisture damage
GHOLAMHOSSEIN HAMEDI

This research is an attempt to obtain and investigation properties of hot mix asphalt against
moisture damage. In order to more accurately assess reforms carried out in this study,
analyzing the micro mechanism of the moisture damage and effect of changes formed in hot
asphalt mixtures has been done using surface free energy method. The main purpose of this
study is providing an asphalt mixture strong to moisture damages. Therefore, it was tried that
with the changes in the asphalt mixture materials used in the country, make it resistant against
moisture damages in a desirable manner. The most effective method for the preparation of
hot asphalt mixture moisture resistant against moisture damage is using antistripping
additives. A variety of additives were considered in primary tests and several critical factors
including retrofitting asphalt mixtures against moisture as the most important objective of this
research, no decline in other technical features, economic problems, and executive and
environmental issues were taken into account. Hot mix asphalt samples with a antistripping
material called Zycosoil as correcting aggregate level, wetfix AP, az correcting asphalt binder
with two types of aggregate and AC 60-70 were evaluated in this research. The results of this
study show that Zycosoil and AP considerably increase the resistance of hot asphalt mixtures
against moisture. The results of this study illustrate that Zycosoil reduces the free energy of
aggregates used in this study and increases the ability to coverage aggregates by the asphalt
binder. Moreover, the AP material used in the research have increased the basic component
and decreased the acid component of asphalt binder surface free energy. That this changes
has been caused more adhesion between the acidic aggregates, which have aggregates with
high sensitivity against moisture.

In addition, by combining results of surface free energy and dynamic modulus test, P index
has been obtained as a percentage of the aggregates level which in different loading cycles
have been stripped. The results of thisindex show significant differences in the amount of the
moisture damage of control samples and modified samples as well. Alongside the preparation
of asphalt mixtures resistance to moisture damage, other technical characteristics of asphalt
mixtures prepared should be considered. Therefore, dynamic tests have been conducted to
ensure that the resulting mixture in addition to improving performance against moisture has
not been weak against other characteristics.

Keywords: hot mix asphalt, moisture damage, antistripping additives, surface free energy
method.
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