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Study on extension of the displacement function in an

isotropic elastic body and the application to the bridge slab
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Abstract

The reinforced concrete floor slab of a highway bridge is the main member, which gives large influence
to substructure of bridge. Maintenance and management of the bridge floor slab for the damages caused
by traffic load fatigue, an alkali aggregate reaction, salt action, freezing and thawing. The strict analytical
method by the thick plate theory based on a three-dimensional elastic theory of elasticity is developed in
this study. Series of research have been done for the optimal thickness problem of the floor deck,
evaluation of a reinforcement construction method, the deboning problem of a water-resistant layer and a
hybrid model boundary problem, and a temperature load problem. The displacement function was
extended first and it was compared with the displacement function acquired by the past result of research.
Next, the thick plate theory in consideration of body force or heat load was developed based on the
acquired displacement function. Then, the displacement function in the construction and the
two-dimensional problem in consideration of body force of thin plate theory was proposed. Moreover,
thick plate theory had been improved so that it can be applied to floor plate with no constant section. The
numerical computation of the floor slab with a haunch was concretely carried out, and the stress
distribution had been grasped. Furthermore, the analysis method of multilayer plate solution by the
harmonic analysis and the selected points method was conducted, and deboning problem of the reinforced
concrete floor deck and the cause of horizontal cracks in the degraded concrete deck were considered as
the examples of numerical computation. On the other hand, the technique made into a clamped edge by
locating the dummy beam which has infinite rigidity near the simple support neighborhood was newly
developed, and the analysis of plate which has a hybrid model boundary neighborhood was shown.
Finally, the analysis method of the plate under body force, heat load, and a water pressure by the

displacement function conducted for heat problem was shown.
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