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Topology optimization using a discontinuous element-based approach
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In recent years, 3D printing technology using high-performance fiber-reinforced mortar has made it
possible in the construction field to build structures of any shape in a shorter time and with less labor than
was possible with conventional construction methods. With the improvement of 3D printing technology,
topology optimization is also being applied in practice. However, topology optimization in the structural
field generally uses the finite element method (FEM) for discretization, which is based on continuum
mechanics, making it difficult to reproduce discontinuous behavior such as cracking. Therefore, research
on topology optimization considering material nonlinearity in mortar and concrete has not progressed
sufficiently. Therefore, this study attempts to develop a topology optimization method based on the Rigid-
Body-Spring Model (RBSM), which is good at reproducing discontinuous behavior such as cracking. As
a fundamental step in the application of RBSM, a topology optimization method for compliance
minimization assuming an elastic body was developed, and its applicability was verified. As a result of
verification, we obtained an optimal solution using RBSM that is almost the same as the previous results
derived using FEM in the elastic range.
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