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ABSTRACT

This study presents a comprehensive sensitivity analysis of the AASHTO 1993 rigid pavement
design method, examining 883,245,415 valid design combinations (91.9% of the initial design
space) across four road classifications: highway, arterial, collector, and local. Three
complementary methods—full factorial correlation analysis, Morris elementary effects
screening, and Sobol variance decomposition—were employed to quantify parameter
influences and their interactions. For highway pavements, reliability (ZR) and traffic loading
(W18) dominated thickness determination, collectively accounting for 81.6% of variance
through first-order effects, with minimal interaction contributions (0.7%). The load transfer
coefficient (J) exhibited the strongest correlation (r = 0.545), followed by traffic loading (r =
0.477). As traffic volumes decrease, a fundamental behavioral transition emerges: arterial roads
showed 0.3% interaction effects; collector roads marked a transition point with 24.3%
interaction-attributable variance; and local roads exhibited 72.9% of variance arising from
parameter interactions rather than direct effects. The Morris method confirmed these patterns
through systematically decreasing p*/c ratios—from values exceeding 2.0 for highways to
below 0.4 for local roads. For local roads, W18’s total-order Sobol index (ST = 0.920) far
exceeded its first-order index (S1 = 0.208), demonstrating that 71.2% of traffic influence
operates through parameter combinations. These findings indicate that simplified single-
parameter approaches remain valid for high-volume facilities, while low-volume roads require
methodologies explicitly accounting for parameter interactions. This study does not advocate
universal concrete pavement use for low-volume roads; rather, it investigates the sensitivity
behavior of the AASHTO 1993 method within its formally permitted application range,
providing methodological insights rather than prescriptive guidance on pavement type
selection.

Keywords: Rigid Pavement Design, AASHTO 1993,Sensitivity Analysis, Morris Method,
Sobol Indices, Parameter Interactions, Variance Decomposition

TRJ
No.86
469


mailto:shabani@pnu.ac.ir



