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INTRODUCTION 

Increasing traffic volumes and rising cost of bitumen make it necessary to improve the engineering 

properties and performance of binder through bitumen modification (Liu and Wu, 2011). Various types of 

modifiers have been employed as bitumen binders in order to improve the properties of the bitumen 

mixture (Kaloush et al., 2010; Ye et al., 2009), particularly with regard to its resistance to aging, cracks 

due to fatigue and thermal conditions, moistureinduced damage, and permanent deformation. However, 

fibers and polymers are common materials used in bitumen modification (Anurag et al., 2009; Liu et al., 

2009). 
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