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Effects of Pavement Stiffness on the Structural Behavior of

Orthotropic Steel Plate Deck

Soon-Ho Park

Department of Civil Engineering, Graduate School,

Pukyong National University

Abstract

The stiffness of pavement is scarcely considered in structural analysis of the
superstructure bridge. This type of structural analysis is reasonable in the case of
asphalt concrete pavement over a concrete deck plate because the stiffness of pavement
compared with the concrete deck plate can be ignored. Especially, as an existing
pavement has a characteristic which the material properties are largely changed with a
temperature viscoelastically, the general analysis procedure ignoring the stiffness of
pavements may be correct to do a design with safety. However, various pavement
material which have an even value reaching to the elastic modulus of concrete is
applied, and in the case of the orthotropic steel deck plate which has relatively less
stiffness comparing with the concrete deck plate, the stiffness of pavement should be
considered in the structural analysis.

In this paper, both the steel deck plate and the pavement in constructing the K
bridge are modeled for the linear elastic analysis applied with DB-24 rear wheel load.
This analysis was performed with the general finite element analysis S/W, SAP2000,
with a varying stiffness of the pavement. The steel deck plate and the pavement is
assumed to be perfectly and non-perfectly bonded and the temperature effect is
ignored. In the analysis result, the vertical deflection of the steel deck plate influencing
the public function of pavement and the bending stress influencing to estimate the

fatigue life of the steel deck plate are studied. As a result of vertical deflection,

_iv..



bending moment and bending stress of the orthotropic steel plate deck applied to
polymer and asphalt concrete is much smaller than that of the orthotropic steel plate
deck that ignored pavement. It is indicated that the stiffness effect of the pavement
has a large influence on the structural behavior of the orthotropic steel deck plate. The
study to these effects relating with the design of the steel deck plate section and

estimation of fatigue life should be done in detail.

Key words : pavement of stiffness, orthotropic steel deck plate, finite element analysis,

isotropic linear elastic material
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