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Abstract

This study aims to investigate the effect of short-term aging and long-term
aging on asphalt mixtures prepared from different asphalt sources, namely
(Qayyarah - Lanaz - Al Doura), to investigate the efficiency of asphalt
mixtures according to exposure to aging of both types, where short-term
aging was performed for 4 hours + 5 minutes at a temperature of 135°C,
while the long-term aging procedure is carried out at a temperature of
85+£3°C and for a while of 120 hours+0.5 hours according to the
specifications of the American Road Works Association (AASHTO R30).

Marshall mix design was carried out to determine the optimum percentage of
asphalt that would be adopted in subsequent tests, which include Indirect
tensile strength, Kim's test, compressive strength test, tensile strength ratio,
semi-circular bending test, as these tests were performed before and after

short-term aging and long-term aging.

Laboratory evaluation showed that both short- and long-term aging
contributed to increasing Marshall stability and decreasing creep values.
Aging also contributed to increasing the percentage of air voids, increasing
the percentage of voids in the aggregate, and decreasing the percentage of
voids filled with asphalt due to the effect of aging through the evaporation
and volatilization of asphalt components. Still, for all asphalt plasters, all

values were within the limits of the Iraqi standard (SCRB, 2004).

As for tensile strength, both short-term and long-term aging contributed to
the decrease in tensile strength compared to samples before aging. Also,
samples prepared from Dora asphalt showed the best resistance to moisture
according to the resistance, followed by Dora asphalt and then Lanaz

asphalt.



Both short-term and long-term aging also contributed to increasing
compressive strength. The semi-circular bending test showed that the aged
asphalt mixture increases the maximum resistance and reduces the crack

energy. It also reduces the asphalt mixture’s flexibility and crack resistance.

By comparing the efficiency of asphalt mixtures through the circular
bending experiment, the results showed that the Dora asphalt showed the
best crack resistance performance, as it gave the largest value for the fracture
energy Jc, whether before or after aging, compared to Lanaz and Qayyarah

asphalt.

When studying resistance to deformation in the KIM experiment, it was
found that all samples with asphalt sources give similar values for resistance
to deformation before aging. At the same time, the effect of aging becomes
clear on resistance to deformation. The deformation resistance values differ
between samples prepared from different asphalt sources. Aging, both short-
term and long-term, leads to increased resistance to deformation compared
to samples before aging. In the case of short-term aging, we find that Dora
asphalt gave the best performance in resisting deformation at a value of 9.9
MPa, followed by Qayyarah and Lanaz asphalt at values of 7 MPa and 5.2
MPa, respectively.

Through the laboratory experiments, it can be considered that samples
prepared from Dora asphalt provided the best performance before and after
exposure to aging, and then Qayyarah asphalt. In contrast, Lanaz asphalt
showed the lowest performance among the asphalt sources. This is because
the asphaltene content in the Dora source was low, while its content was the
greatest. It 1s possible in Lanaz asphalt. In addition, Lanaz asphalt showed
the greatest elongation. It thus showed weak ductility, which reduced its

resistance to tension and weakness in flexibility. In contrast, Dora asphalt



showed the least elongation and thus showed good ductility, increasing its

resistance to tension and flexibility.
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