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Deflection and Stress Distributions of a Circular Plate under
the Constant Pressure with respect to the Element types
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Abstract : The analysis of circular plates under the constant pressure are simplified as the loading conditions of the
circular manhole. The theoretical solution of circular plates with respect to the constant pressures are derived by using
the governing equation of plate deflection. The deflection and the radial stress distributions were calculated by the
theory. Finite element solutions were conducted with respect to the element types of the continuum elements. The most
accurate element was selected by comparisons of the theoretical solutions and simulated solutions. The C3D8I element
type in brick-type continuum elements gave in a good accordance with the theoretical solutions.
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Fig. 1 Distributions of deflections, moments per unit
length, and radial stress at pressure of 10 MPa by
theoretical solutions
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Fig. 2 Deflection and stress distributions at pressure of 10
MPa by FE simulations
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Fig. 3 Deflection and Stress distributions at various
p=4.0, deflection pressures according to finite element types and mesh sizes
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