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Flexural Strength Analysis of “Smart Dia” Using the Finite Element Method and Experimentation
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New through diaphragm “Smart Dia” used for the column-to-H beam connections with
unequal column width of upper and lower stories was developed for steel structures. This
makes it possible to reduce the total cost and provides a high degree of design freedom for
buildings as well as simplifying the structural design. For this paper, we used 3D CAD
modeling and the finite element method (FEM) analysis to determine the product shape
and optimize the design. An actual-size test was conducted to confirm the actual
performance. Moreover, the validity of the FEM analytical results was verified by
creating the same model as for the test results and subjecting it to FEM analysis. This
verification confirmed that “Smart Dia” has the rigidity and strength required for the
column-to-H beam connections in buildings.
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Table 2 Material characteristics
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Table 3 List of experimental results (out-of bending experiment)
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