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Structural performance assessment of trapezoidally-corrugated

and centrally-perforated steel plate shear walls
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8. Conclusion

This paper focuses on the cyclic performance and energy absorption
capacity assessment of trapezoidally-corrugated and centrally-
perforated steel shear walls. Corrugated- and perforated-web SPSWs
offer various structural and architectural features which can be effective
in widespread application and efficient design of such lateral force-
resisting systems.

Numerous finite element models with various geometrical proper-
ties were developed and analyzed under cyclic loading. Web-plate
thickness, corrugation angle, and opening size were considered as the
key parameters for performance assessment of the SPSWs in this study.

It was found that introduction of web opening can lower the load-
bearing capacity of the infill plate as the primary lateral force-resisting
and energy dissipating element, which can in turn adversely affect the
cyclic performance and energy absorption capability of the system, if
not detailed properly. It was also demonstrated that increasing of web
opening size is directly coupled with the decreasing of energy dissipa-
tion capacity of the system and a linear relationship was obtained be-
tween these two quantities. Introduction and increasing of size of the
web opening was also shown to reduce the contribution of the infill
plate to the overall performance of the system and to increase the over-
all system demand on the boundary frame members.
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