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ABSTRACT 
 

This study quantifies the impact of climate change on pavement performance and proposes adaptation strategies 

for Canadian asphalt pavements. Climate data from ten downscaled models and pavement data from the Long-

Term Pavement Performance (LTPP) database were analyzed using Pavement Mechanistic-Empirical (ME) 

Design software under baseline and future scenarios. Adaptation measures—such as upgrading asphalt binder 

grades, increasing layer thicknesses, and using stabilized bases—were evaluated to enhance pavement durability. 

A new pavement temperature model was developed for Canadian conditions to improve binder selection under 

future climates. Life Cycle Assessment (LCA) and Life Cycle Cost Analysis (LCCA) were also conducted to 

assess CO₂ emissions and economic impacts of the proposed strategies. 
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