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Steel beams with holes for utility piping are often used in steel frame buildings
to allow equipment placed just under the beams to pass through. However, the
holes inevitably cause degradation in the yield strength and stiffness in the
beams compared to normal beams without such holes. The authors created a
new construction method to compensate for the degradation using a support
ring called HIRING that can be applied to the holes of a beam. Experimental
results on the mechanical dynamics of a steel beam with holes equipped with
HIRING are presented, as is the calculated strength of the structure using FEM.
The validity of the construction method is also discussed.
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Fig. 1 Conventional
construction method.
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Fig. 2 HIRING
construction method.
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Fig. 3 HIRING.
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Fig. 4 Example of assembled beam.
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Table 1 Features of test specimens
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Fig. 5 Diagram of experiment.
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Fig. 6 Load-deformation relationships.
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Fig. 7 Destructive characteristics.
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Fig. 8 Py/Pyo-Vs/Vw relationships and Pu/Puo-Vs/Vw
relationships.
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Table 2 Model summary for analysis
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Fig. 9 Analytic model.
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Fig. 10 M-Q interaction curve.
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Fig. 11 Comparison of calculated values and experimental
values analytical values.
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