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ABSTRACT

Designing airport pavements has always been challenging because, in addition to providing
sufficient strength to withstand the load from aircraft traffic, it must be as economical as
possible. Therefore, researchers have developed various software to meet this need. The latest
version of the software provided by the Federal Aviation Administration (FAA) for this purpose
1s FAARFIELD. This software, due to its use of a three-dimensional finite element model in
pavement design, offers a more realistic representation of aircraft loading on the runway
compared to its previous versions. In pavement design, various technical and economic factors
such as traffic volume, cost, soil type, weather conditions, materials, durability, strength,
pavement lifespan, maintenance, and environmental issues must be considered. In this research,
considering the three-dimensional finite element modeling conducted using FAARFIELD and
ABAQUS software, various models have been created to determine the critical stress on the
airport runway pavement and identify critical areas for two types of rigid and flexible
pavements under the loading conditions of aircraft operating at Mehrabad International Airport.
In the analysis process, after modeling with FAARFIELD software, a second analysis was
conducted using ABAQUS software and the output parameters of the first analysis, such as
layer thickness, modulus of elasticity, and Poisson's ratio. Assumptions for defining fixed
supports and boundary conditions, as well as elastic and viscoelastic theories for rigid and
flexible pavements respectively, were made. The ABAQUS output results, in addition to
confirming the FAARFIELD results, provided more comprehensive information on stress,
strain, maximum displacement of the pavement, and critical points The maximum stress and
displacement are concentrated in the first layer of the pavement, which is in direct contact with
the compressive load resulting from the landing and wheel of the aircraft. As the depth of the
layer increases, the values of compressive stress, fatigue, and Tresca strain gradually decrease.
It was also confirmed that in none of the scenarios does a critical or yielding point appear on
the surface of the runway. Instead, the points with maximum stress and displacement are mainly
at the boundary points, which can be due to the stress concentration at these boundary points.
Due to the length of the runway, these boundary conditions do not exist, and in the presence of
joints in concrete pavements, the extent of these boundary conditions is reduced. Therefore, the
major part of the stress concentration issue at boundary conditions can be safely overlooked.

Keywords: Boundary Conditions, Viscoelastic Theory, Three-Dimensional Finite Element,
FAARFIELD
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