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Applicability Evaluation of Open-Source Parallel FEM Program
for Large-Scale Nonlinear Analysis of RC Structures

Eiji Tanaka
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This paper presents the study of large-scale nonlinear analysis of reinforced concrete (RC) structures. The
analysis procedure is based on open-source code FrontISTR, deployed on a parallel finite element method (FEM)
basis. FrontISTR also supports nonlinear structural analysis functions, however, further improvement in these
functions and parallel matrix solver is required to simulate the damage of RC structure properly. In this study,
nonlinear analysis functions for RC structures, such as smeared crack model, is implemented. Then, verification
for applicability of the implemented functions is examined with numerical analysis of four-point bend test of RC
beam. Finally, the practicality and scalability of large-scale nonlinear analysis are demonstrated through seismic

response analysis for shaking table test of a six-story RC wall frame building.
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