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PAPER INFO ABSTRACT

Paper history: In recent years, in order to improve the functional properties of asphalt binder,
Received: 2023-02-20 research_ers have turned to modify asphalt binde_zr u_sing various materials such
Revised: 2024-04-11 as chemicals, polymers, and nanomaterials. Rutting is one of the most important
Accepted: 2024-04-12 and common failures that occur in asphalt pavement. In order to investigate the

effect of additives on rutting failure, two types of modifiers including gilsonite
Keywords: (natural mineral bitumen) and high dense polyethylene (HDPE) have been used
in this study. For this purpose, pure bitumen 85/100, with three amounts of 4, 8,

Ruttmgf and 12 percent by weight of bitumen with gilsonite and three amounts of 2, 4,
Dynamic shear rheometer; and 6 percent by weight of bitumen with HDPE, has been mixed by a high shear
Gilsonite; mixer. By conducting a dynamic shear rheometer (DSR) test at 4 temperatures
High dnse polyethylene; of 58, 64, 70 and 76 degrees Celsius, the effect of additives on asphalt rutting

behavior has been investigated. Based on the DSR test results, it can be said that
the short-term aging of modified asphalt binder has a significant effect on the
amount of rutting based on the G*/sind parameter. Results show that the lowest
amount of rutting parameter (G*/sind) at temperatures of 58, 64, 70 and 76
degrees Celsius in pre-aging conditions is related to asphalt binder modified
with 4% HDPE. But, among the aged samples, the asphalt binder sample
containing 6% HDPE had better rutting behavior. The rutting behavior of asphalt
binder modified with gilsonite also shows that with the increase of gilsonite
percentage up to 12%, the rutting resistance rate of bitumen has also increased
and its effectiveness is more significant in aged samples.

Rolling thin film oven.
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2- Rolling Thin Film Oven (RTFO)
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1- Dynamic Shear Rheometer (DSR)
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