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ABSTRACT
The role of some active fillers in increasing moisture resistance of asphalt mixes has been proved since few decades back. Nanomaterials have recently been used to modify bitumen binders and enhance properties of asphalt mixes. The aim of this research was to compare the effects of active fillers (such as hydrated lime), and these in their nano size conditions.  
In order to produce nano-hydrated lime in laboratory, a planetary rotary ball mill was used and nano-hydrated lime was produced from hydrated lime filler. In addition, calcium carbonate filler and a nano-calcium carbonate material were selected too. The particle size distribution of produced nano-hydrated lime was determined using Scanning Electron Microscope (SEM) and Dynamic Light Scattering (DLS) techniques. With applying these methods, it was possible to determine the approximate sizes of the tested nanomaterials, although some differences were observed in the two methods. For the produced nano-hydrated lime, sizes of 125 and 208 nm were recorded, respectively in these methods. In this study, nano-hydrated lime, nano-calcium carbonate, nano-bentonite and nano-silica, and two types of antistripping fillers, namely hydrated lime and calcium carbonate as additives were selected.
Each of the above additives was mixed with a 60-70 pen bitumen at different concentrations, using a conventional mixer. With using FE-SEM testing machine, it was assured of the good distribution and homogeneity of all the filler-bitumen and nanomaterial-bitumen blends. 
A hard and siliceous aggregate type was selected and the above blends were used to prepare compacted bituminous samples. Indirect Tensile Stiffness Modulus (ITSM) testing was performed and a parameter named “Index of Retained Resilient Modulus (IRMr)” was determined for comparison purposes and for ranking the various mixes. The findings of the research indicated that when nanomaterials were used, a lower rate of material (compared with the same material in its filler size) would be needed in the mix so that to produce similar effects in terms of resistance against moisture damage. For hydrated lime, for example, 4% nano-hydrated lime provided similar effects on mixes that 20% hydrated lime filler had. 
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