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Development of Nonlinear Dynamic Program for Buckling Analysis of
Plane Circular Arches
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Abstract

This paper summarizes a dynamic analysis of the shallow circular arches under dynamic loading, con-
sidering the geometric nonlinearity. The major emphasis is placed on the development of computer
program, which is utilized for the analysis of the nonlinear dynamic behavior and for the evaluation of
the critical buckling loads of the shallow circular arches,

Geometric nonlinearity is modeled using Lagrangian description of the motion and a finite element
analysis procedure is used to solve the dynamic equation of motion. A circular arch subject to normal
step load is analyzed and the results are compared with those from other researches to verify the de-
veloped program. The critical buckling loads of arches are estimated using the nori-dimensional time,
load and shape parameters and the results are also compared with those from the linear analysis. It is
found that geometric nonlinearity plays and important role in the analysis of shallow arches and the
probability of buckling failure is getting higher as arches become shallower.
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