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Comparison of analysis methods of estimating behavior of soil mass
above rigid culvert
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Abstract In order to estimate behavior of soil mass which is located straight up of reinforced concrete culvert, Ritz
method and FEM were applied and arching effects between the soil mass and adjacent soil were considered for the
analyses. Analysis results obtained from the Ritz method and finite element method were compared with analytical
solution. In the case of estimating nodal forces considered in FEM, caution is needed that shear stress depending on
depth from ground surface should be reflected regardless of local coordinate system. Comparing the displacements
computed from Ritz method with those of the analytic solution, it is seen that as the power of assumed displacement
function increases, differences between the computed displacements and those of analytic solution decreases. It seems
that displacements of FEM becomes closer to those of analytical solution as the number of elements are increased.
It is seen that stresses computed from the Ritz method don’t get closer to those of the analytic solution as the power
of assumed displacement function. Stresses from FEM become closer to those of analytic solution as the number of
elements are increased. Comparing the analysis results from the Ritz method and FEM with those of analytic solution,
it can be seen that FEM is more reliable than Ritz method.
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