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Abstract

Warm-mix asphalt (WMA) is one technology that has been found to have potential in minimizing the
environmental harm caused by road construction activities. Its low mixing and compacting
temperatures have opened great opportunities for more sustainable development. However, because
WMA is mixed at low temperatures, the drying process of the aggregate may fail to dry the WMA
completely. The binder aggregate adhesion property can be damaged by moisture remaining from
incomplete drying. The present study investigated the effects of aggregate moisture on the binder-
aggregate interfacial characteristics of WMA by evaluating its surface free energy and adhesive bond
strength. The results showed that for the Pen 60-70 binder type, the aggregate AG in general showed
the higher bond energy and aggregate SD showed the lowest bond energy among three aggregate
types. Also, the bond energy diminishes with increasing aggregate moisture contents but the percent
drops in bond energy is less when WMA additives was included. For the PM binder, SL aggregate
group showed the highest bond energy and SD aggregate group showed the lowest bond energy. For
the work of adhesion, the results showed that with aggregate with 10% moisture contents has
destructive effects on the work of adhesion which may decrease to 50% compare to dry aggregate
condition. Finally, the four quadrant diagrams can be used to combine two distinct property of the
bond energy and the work of adhesion as the hybrid performance indicator to rank the effect of moist
aggregate to the adhesion properties at binder-aggregate interface. (C) 2018 Elsevier Ltd. All rights
reserved.
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