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ABSTRACT

Improving the high viscosity of rubber powder asphalt with warm asphalt waxes, such as
Sasobit, is a common practice. Moreover, the use of cellulose fibers to enhance the tensile
strength and strain energy absorption of asphalt mixtures has attracted the attention of
researchers. In addition to these advantages, the use of fibers reduces cracking and maintains
integrity, especialy in mastic and porous asphalt mixtures with medium density. On the other
hand, studies have shown that in open or gap-graded asphalt mixtures, the performance of
rubber powder is much better than that of fibers in resisting rutting. In this research, cellulose
fibers coated with Fischer-Tropsch wax (Sasobit) were used at 1, 3, and 5% levels, as additives
in asphalt with 15% rubber powder. The modified asphalt was used to improve the strain energy
absorption and drainage properties of asphalt mixtures with open gradation and low density, as
well asto improve the rutting resistance of dense mixtures. The results of rheological properties
showed that the addition of the fibers to rubber powder asphalt increased the resistance to
rutting, aswell asreduced the viscosity of both unaged and short-term aged samples. Theresults
also showed that the upper-temperature limit of the PG 64-22 asphalt improved with the
presence of fibers in a 15% rubber powder asphalt. For example, adding 5% fibers to 15%
rubber powder asphalt increased the upper limit of the PG 64-22 asphalt to 94 degrees Celsius.
Furthermore, the performance of short-term aged rubber powder asphalt and unaged asphalt
was similar, but short-term aging of asphalt reduced the effect of fibers. Adding fibersincreased
the complex shear modulus of the asphalt at intermediate temperature and improved its
performance in returning from the multi-stress level at the failure temperature. This better
performance enabled the rubber powder asphalt containing fibers to perform better against
rutting damage at the highest performance temperature.

Keywords: Rubber Powder Asphalt, Cellulose Fibers, Sasobit, Rheological Behavior,
Returning from the ulti-stress Level
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