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Researchers and practioners agree that the appropriate pavement surface material type should be 

selected only after a comprehensive evaluation that accounts for the stakeholders’ costs and 

benefits associated with each material alternative. The most appropriate material is that whose life-

cycle schedule has the highest cost-effectiveness. It is hypothesized that the most appropriate 

material type will not be the same but will vary across the various geographic regions in the US. 

This is because the material costs and performance will depend on the prevailing levels of the 

deterioration factors and the regional construction costs. It is also hypothesized that a determinsitic 

analysis will yield a result that is not necessarily consistent with that of a probabilitic analysis 

because the latter is more robust and less subject to statisitical bias. This dissertation proposes a 

comprehensive methodology to identify the most apprpriate choice of pavement material type 

under different conditions, and therefore helps establish the conditions under which any one of the 

two pavement materials can be considered superior to the other. The dissertation uses data from 

the Long-Term Pavement Performance (LTPP) program database. The stakeholder costs include 

the agency cost (initial construction, maintenance, and rehabilitation costs), user cost (work-zone 

costs of travel delay and vehicle operations), and community costs (air and noise pollution). The 

agency benefits (effectiveness) were estimated in terms of the average pavement condition and 

longevity associated with each treatment. The optimal activity profile or repair schedule was 

established for each material type, and the life cycle cost-effectiveness of each material type at 

each LTPP zone was determined using deterministic and probabilistic approaches. The results 

using the deterministic approach suggest that the most cost-effective pavement material in wet 

climates and dry climates are the rigid and the flexible pavements, respectively, irrespective of 

discount rate. When the stochastic approach was used, the flexible pavement was found to be the 

stochastically dominant pavement material type irrespective of LTPP region or discount rate. 


