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Estimation of Static and dynamic strength of stone arch bridges by using a discrete finite element model
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Stone arch bridge is one of the excellent heritages in the civil engineering. In
order to maintain the stone arch bridges, this paper proposes a numerical analysis
tool by using highly developed technologies of the finite element method (FEM).
In the tool, FEM is used as a discrete deformation analysis incorporated with the
friction-contact analysis. We call this method “Discrete Finite Element Model” in
this paper, and we implement this numerical analysis with commercial FE
software “MSC.Marc”. In addition, realistic representation technique of stones in
the shape and in the configuration is proposed. The realistic FE meshes are
generated from measurement data using the 3D laser-scan, and the measurement
date is utilized, in the pre-process of FE analysis, to identify the boundary of
stones. Finally, efficiency and applicability of the proposed tool is demonstrated
with numerical results for the static and dynamics strength of a stone arch bridge.
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