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INVESTIGATING THE REACTIVITY IN EPOXY MODIFIED ASPHALT BINDERS

ABSTRACT
Asphalt’s viscoelastic properties make it suitable for pavement application; however, variations in its chemical composition due differences in crude oil source can affect its mechanical behavior. These variations make it susceptible to distress under varying load and temperature. Therefore, modifiers are added to the asphalt to improve their properties to overcome some of these issues. Epoxy, a thermosetting polymer, has gained attention for its potential to improve the mechanical and thermal properties of asphalt due to its strength and durability. Upon curing, it forms a cross-linked network that significantly enhancing the material's strength and stability. It is commonly used in orthotropic bridges and is called epoxy asphalt because of higher epoxy content. When added in lower percentages (10–15%), Epoxy Modified Asphalt (EMA), acts as a thermoplastic modifier imparting durability and toughness. Several highway agencies in various countries are interested in utilizing Open-Graded Friction Courses (OGFC) as surface layers for various safety and environmental benefits. The use of Epoxy-Modified OGFC in New Zealand and the Netherlands has shown superior resistance to raveling. One of the major challenges for wider implementation is the lack of a comprehensive understanding of the reactivity between epoxy polymer and the reactive compounds in the base binders. The objective of this study is to evaluate the base binder dependency of epoxy reactivity and its effectiveness. Eight Strategic Highway Research Program (SHRP) Core asphalt binders from various crude sources were selected to represent different chemistry and potential reactivity with epoxy modifiers, were modified with a dosage of 10% by binder weight, and tested using dynamic shear rheometer (DSR), differential scanning calorimetry (DSC), thermogravimetric analysis (TGA), and Fourier-transform infrared spectroscopy (FTIR). The proposed framework showed effectiveness in observing reactivity in EMA, optimizing epoxy dosages, and linking observations to base binder chemistry and composition from historical data on SHRP Core asphalts. This study is part of a larger effort to advance the knowledge of reactive polymers for successful implementation in the USA.
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