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Statistical regression algorithms have been utilized extensively in pavement engineering for more than three decades. Multiple linear regression, stepwise regression, and nonlinear regression techniques are the most popular ones for pavement predictive modeling. The advantages, the deficiencies, and the limitations of these regression techniques are reviewed. To minimize these problems, the projection pursuit regression (PPR) introduced by Friedman and Stuetzle (1981) was selected to assist in the proper selection of functional forms. Through the use of local smoothing techniques, the PPR attempts to model the response surface as a sum of nonparametric functions of projections of the explanatory variables. The projected terms are essentially two- dimensional curves which can be graphically represented, easily visualized, and properly formulated. As a result, a two-step predictive modeling approach is proposed and demonstrated in a case study for the prediction of edge stress of a pavement slab. This paper also demonstrates that statistical regression techniques should not be used alone to obtain a more reliable and comprehensive predictive model. The importance of subject-related engineering knowledge, the principles of dimensional analysis, the proper selection of functional forms, and applicable engineering boundary conditions are considered essential and are also demonstrated in this paper. A comparison of the predictive models previously developed and the proposed approach to "prediction" and"extrapolation" clearly shows the preference of the proposed approach and the promising features of the PPR algorithm.

