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Highlights

 VTB has negative and positive effects on high and low temperatures performance, 
respectively.

 CRM is able to mitigate the negative effect of VTB on high temperature performance.
 Addition of both CRM and VTB improves intermediate temperature performance of 

neat binder.
 Introduction of both CRM and VTB into neat binder can improve PG 58-22 to PG 58-

34 and PG 70-28 base on PG system.
 Influences of CRM and VTB on high and low temperature performance are 

statistically significant.
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