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Behavior of Overlaid Concrete Pavements under Multi-Axle Vehicle Loads
Obtained Using Transformed Field Domain Analysis

o F g g4 o
An, Zu Og Kim, Seong-Min
Abstract

The transformed field domain analysis method was developed in this study to investigate the aspects of the stress distribution in
overlaid concrete pavement systems under multi-axle vehicle loads. The overlay was assumed to be perfectly bonded or perfectly
unbonded to the existing concrete pavement. The loads considered included the dual tired single-axle, tandem-axle, and tridem-axle
loads, and the effects of the overlay's thickness, elastic modulus, and Poisson's ratio on the stress distribution were investigated. Details
of the analysis method in the transformed field domain to analyze the overlaid pavement was described in this paper and the analysis
results were verified by comparing with those obtained using the finite element method. From the analysis, it was found that the
maximum tensile stress in the existing slab decreased as the overlay's thickness, elastic modulus, and Poisson's ratio increased, and the
bonded overlay showed more significant effects than the unbonded one. The overlay's Poisson's ratio did not much affect the stresses,
and the features of the maximum stress reduction in the existing slab due to the increase of the thickness, elastic modulus, and
Poisson's ratio of the overlay were investigated. The effects of the number of axles on the stress distribution and the maximum stress
were also investigated.

Keywords : multi-axle loads, overlay, transformed field domain, bond, unbond, concrete pavement
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