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Abstract

Improved performance predictive models are greatly needed for use in various pavement
applications including design, evaluation, rehabilitation, and network management. Pavement
performance data is a very common example of multilevel data. Hierarchical linear models/linear
mixed-effects (HLMs/ LMESs) 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 development of pavement performance prediction models. The entire
project consists of three phases (I, I, and I1l) to be completed within three years to conduct
“development and applications of pavement performance prediction models,” using the well-known
Long-Term  Pavement Performance (LTPP) database (LTPP  DataPave  Online)
(http://www.datapave.com). The major tasks include:

1. Prepare standard pavement distress identification manuals for domestic use.

2. Domestic applications of the LTPP database.

3. Revise the proposed the systematic statistical and engineering approach including

conventional regression techniques (linear and nonlinear), modern regression techniques,



and linear mixed-effects models.
4. Investigate the application of concept of dynamic segmentation in GIS.
The completion of this study will, hopefully, provide a sound basis for future development and
integration of our domestic network pavement databases and network optimization analysis so as to
assure the best use of our limited resources.

Keywords : Pavement, Performance, Prediction, Evaluation, Management, Geographic
Information System (GIS), Multilevel Data, HLMs/LMEs Models (Hierarchical linear models,
Linear Mixed-Effects Models).
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