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Abstract

Both the rutting and moisture in the asphalt mix are two major causes of the early failure
of asphalt pavement, the current research includes a detailed study of the novolac test
as an additive for the production of modified bitumen using polymers. Different ratios
of this addition have been tested to determine the improvement in the rheological
properties of the bitumen alone and the mechanical properties of the asphalt mixtures,
the rheological properties of the bitumen were determined by the penetration test, the
softining point, elongation test and bitumen thin layer, the mechanical properties of the
asphalt mixture were evaluated by examining the Marshall stability of the model and
the examination of the remaining stability and indirect tensile test and the examination
of plastic distortions, the results of the tests showed that the novolac significantly
improved the properties of cohesion of the bitumen as well as the property of adhesion
to the bitumen with the aggregates in the asphalt mixture in addition to reducing the
results showed that the addition of (4%) of the novolac to the asphalt is the optimal
ratio of bitumen production modified using polymers where it showed, the results
showed that the addition of this ratio to asphalt improves the stability of the Marshall
model, which reached 14.6KN and the remaining stability strength of 92.4% and the
value of the rutting resistance is about 5.2 mm at 14000 cycles, the very small
percentage of these additives compared to the quantities of other components of the
asphalt mixture and the moderate price of this additive makes it an excellent and
practical solution For early failure problems in asphalt pavement.

Key words: Rheological Properties, Modified Bitumen, Residual Stability, Marshall
Stability, Novolac
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