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Fig. 1 3D model of a reinforced concrete beam
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Fig. 3 Loading curve
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Fig. 4 Deformation and stress of reinforced concrete beams
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Fig. 5 Deflection graph in the middle span
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Fig. 6 Deformation and stress of reinforced concrete beams
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Abstract The nonlinear large deformation has always been a difficulty in the numerical analysis of reinforced concrete beams, and the mesh

distortion will greatly reduce solution accuracy in the finite element method (FEM), while grid points in the meshless method are not constrained

by the grids, so this method can well handle the nonlinear large deformation

problem in reinforced concrete beams. To solve the problem of

nonlinear large deformation accurately, we establish a numerical model of reinforced concrete beam on the basis of the meshless method, and the

static and dynamic loads are applied on the model to analyze the stress, deformation and failure mode of the reinforced concrete beam. The

results show that either under the static or dynamic loads, the maximum stress

varies with the change of load, and the stress and deformation of

the reinforced concrete beam are consistent with the actual law, demonstrating the meshless method can be used for the nonlinear large

deformation problem.

Keywords reinforced concrete beam; large deformation; EFGM; ANSYS/DYNA; static and dynamic force
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