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Seismic behavior of steel plate shear walls with centrally

placed circular perforations
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8. Conclusions

A series of finite element analyses of unstiffened SPSWs with
different perforation diameters and aspect ratios was performed.

The analyses show that the shear strength of an infill plate with a
centrally placed circular perforation can be calculated by reducing
the shear strength of the solid infill plate by the factor given by Eq.
(6). The equation was found to give excellent predictions of
reduced shear strengths of SPSWs with different perforation
diameters and different infill plate aspect ratios provided that
the perforation diameter remains within 10-20% of the infill plate
width (0.1 < (D/L,) <0.2).

A procedure for calculating the design force effects for columns
of SPSWs with centrally placed circular perforations in the infi
plates is presented. Design column moments and axial forces from
the proposed procedure were shown to agree very well with the
results of nonlinear seismic analyses of one 4-storey and one
6-storey SPSWs with circular perforations in the infill plates.
Furthermore, the advantages of having perforations in the infill
plates were demonstrated through nonlinear seismic analysis.
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