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Analysis of Rectangular Plates under Distributed Loads of Various Intensity
with Interior Supports at Arbitrary Positions

by
CHANG, SUK YOON

Abstract

Some methods of analysis of rectangular plates under distributed load of various intensity with
interior supports are presented herein. Analysis of many structures such as bottom, side shell, and
deck plate of ship hull and flat slab, with or without internal supports, Floor systems of bridges,
including crthotropic bridges is a problem of plate with elastic supports or continuous edges.

When the four edges of rectangular plate is simply supported, the double Fourier series solution
developed by Navier can represent an exact result of this problem.

If two opposite edges are simply supported, Levy’s method is available to give an “exact” solution.

When the loading condition and supporting condition of a plate does not fall into these cases, no
simple analytic method seems to be feasible.

Analysis of a simply supported rectangular plate under irregularly distributed loads of various
intensity with internal supports is carried out by applying Navier solution well as the “Principle
of Superposition. ”

Finite difference technique is used to solve plates under irregularly distributed loads of various
intensity with internal supports and with various boundary conditions.

When finite difference technique is applied to the Lagrange’s plate bending equation, any of
fourth order derivative term in this equation produces at least five pivotal points leading to some
troubles when the resulting linear algebraic equations are to be solved. This problem was solved
by reducing the order of the derivatives to two: the fourth order partial differential equation with
one dependent variable, namely deflection, is changed to an equivalent pair of second order partial
differential equations with two dependent variables. Finite difference technique is then applied to
transform these equations to a set of simultaneous linear algebraic equations.

Principle of Superposition is then applied to handle the problems caused by concentrated loads
and interior supports.

This method can be used for the cases of plates under irregularly distributed loads of various
intensity with arbitrary conditions such as elastic supports, or continuous edges with or without
interior supports, and this method can also be used to solve the influence values of deflection,

moment and etc. at arbitrary position of plates under the live load.
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