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The Effects of Aggregate Gradations and SBS Modifier on the Viscoelastic
Properties and Fatigue Performance of Asphalt Mixtures
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Lee, Hyun Jong - Choi, Ji Young - Cha, Soon Man

ABSTRACT

This paper presents the characteristics of viscoelastic properties and fatigue performance
of SBS modified asphalt mixtures depending on the aggregate gradation. Dynamic shear
rheometer (DSR) and wuniaxial tensile creep tests are performed to analyze the
thermomechanical behavior of asphalt binders and mixtures, respectively. Uniaxial tensile
fatigue tests for seven different asphalt mixtures are conducted to evaluate the effects of
aggregate gradations and SBS modifier on the fatigue performance of the mixtures. DSR
and uniaxial tensile creep tests results show that the SBS modified asphalt mixtures have
better rutting resistance than the unmodified mixtures at high temperatures regardless of
the aggregate gradations used. Fatigue factor G*sind in Superpave binder specification
may not be adequate for evaluating the fatigue performance of asphalt mixtures.

It is observed from uniaxial tensile fatigue tests that SBS modified asphalt mixtures
compared to unmodified mixtures have ten times longer fatigue lives regardless of the
aggregate gradations(dense, SMA, and Superpave gradations) used in the mixtures. The
better fatigue performance of the SBS modified mixtures is observed even after long-term
aging process. The effect of aggregate gradations on the fatigue performance is not as
significant as the SBS modifier. The cellulose fiber added in the SMA mixture has
negligible effects on the viscoelastic properties and fatigue performance of the mixture, but
is effective in reducing draindown. Although the SBS modified asphalt binder is used, it
may be necessary to add the cellulose fiber into the SMA mixture to prevent the
draindown.

Keyword : SBS modified asphalt, SMA, aggregate gradation, viscoelastic property, fatigue
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