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Abstract

Based on the research findings of past research projects, the performance data often violated
the normality assumptions with random errors and constant variance using conventional regression
techniques. Pavement performance data is a very common example of multilevel data. Using
conventional regression techniques to analyze this type of data is inappropriate. Hierarchical linear
models (HLMSs) or linear mixed-effects (LMEs) models are often utilized to analyze multilevel
data. Because of the hierarchy of data structure, the exploratory analysis, statistical modeling, and
examination of model-fit of multilevel data are more complicated than those of standard multiple
regressions. Thus, it is very crucial to investigate its possible applications to the existing
systematic statistical and engineering approach for the improvements of existing pavement
performance prediction models. Furthermore, the variability of in-service Long-Term Pavement
Performance (LTPP) data was found to be extremely high, which will unfortunately increase the
difficulty of the analysis using HLMs/LMEs . Thus, this project consists of three phases to be
completed within three years to reevaluate the AASHTO Mechanistic-Empirical Pavement Design
Guide (MEPDG) and its potential domestic applications. The research approach includes
continuously utilizing the LTPP database and analyzing the original AASHO Road Test data using
LMEs and modern regression techniques, so as to investigate the applicability of the AASHTO
flexible and rigid pavement design models and the 18-kip equivalent single axle load (ESAL)



concept. The major tasks of this year (Phase 1) include: (1) Literature review of LMEs, and visual
graphical methods; (2) Reevaluation of the MEPDG and its software; (3) Retrieval of detailed
traffic data from the LTPP DataPave online database; (4) Preparation and analysis of original
AASHO Road Test data; (5) Study of the relationship between axle load spectra and 18-kip ESALS.
The completion of this study will, hopefully, provide a sound basis for future pavement analysis
and management activities so as to assure the best use of our limited resources.

Keywords : Pavement, Performance, Prediction, MEPDG, ESAL, LTPP, Multilevel Data,
Hierarchical Linear Models, Linear Mixed-Effects Models.
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