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A Geometrically Nonlinear Dynamic Analysis of Shallow Circular Arches Using Total
Lagrangian Formulation
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Abstract

For shallow circular arches with large dynamic loading, use of linear analysis is no
longer considered as practical and accurate. In this study, a method is presented for the dy-
namic analysis of the shallow circular arches in which geometric nonlinearity is dominant.
A program is developed for analysis of the nonlinear dynamic behavior and for evaluation
of the critical buckling loads of the shallow circular arches. Geometric nonlinearity is mod-
eled using Lagrangian description of the motion and finite element analysis procedure is
used to solve the dynamic equations of motion in which Newmark method is adopted as a
time marching scheme. A shallow circular arch subject to radial step load is analyzed and
the results are compared with those from other researches to verify the developed program.
The critical buckling loads of shallow arches are evaluated using the non-dimensional para-
meter. Also, the results are compared with those from linear analysis.
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