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Self-Centering Steel Plate Shear Walls (SC-SPSW) are a
new generation of seismic resisting frames which recently
introduced into structural engineering world. The primary
concept of SC-SPSW is based on implementing steel plate
shear walls as an energy dissipating system paired with
post tensioned strands as a self-centering system in the
structures. Steel plate shear walls absorb the seismic lateral
load, concentrating the likely damage within themselves in
order to make the main structural elements such as beam and
column, remain almost undamaged and post tension strands
bring the structure back to its pre earthquake position to
eliminate or reduce residual drift after an earthquake. This
project presents a numerical simulation of self-centering
steel plate shear wall based on strip model proposed by AISC
Steel Design Guide 20 and attempts to modify the method to
more accurately match with experimental results. According
to this study, it is found that compression resistance of
shear wall strips, realistic pinching behavior and energy
dissipation of bolts in post tensioned connections are key
aspects to develop a reliable simulation of a self-centering
frames with steel plate shear walls and neglecting either
of these issues, could disturb evaluation of self-centering
capability and dissipated energy in the frame. In addition,
deterioration in shear wall material due to web plate tearing
needs to be considered in the modeling to achieve more
realistic assessment of ultimate stiffness and strength of the
system upon significant seismic loads.

In addition, collapse potential, seismic performance and
the impact of aspect ratio on the seismic parameters of SC-
SPSWs were studied in this project. Nine archetypes selected
for this study which are 5, 7 and 10 story structures with
three aspect ratio of 0.8, 1.5 and 2.5 for SC-SPSW frames in
order to examine the impact of aspect ratio on the SC-SPSW
behavior. The results of archetypes design suggest that the
SC-SPSW frames with panel aspect ratio of 1.5 have less
weight in comparison with the other archetypes.

Besides, nonlinear static and incremental dynamic
analysis results of the archetypes demonstrate that the
seismic performance criterion of FEMA P695 could be
passed in the archetypes with aspect ratio of 1.5 and the
other archetypes need to be redesigned with less R-factor.
It could be concluded that best aspect ratio for SC-SPSW
panel is around 1.5 which results in lower structural weight
and better seismic performance.
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