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ABSTRACT

Inevsigation on behavior of steel plate shear wall with opening under cyclic loading

Mir Parsa Alemi

Nearly since introduction of concrete shear walls as lateral bracing system against
earthquake in 8" decade of 20™ century steel plate shear walls were known as a lateral bracing
system, too. But lack of sufficient recognition of behavior of steel plate shear walls and
fabrication technology led to less use of this system, but it is convenient to investigate on
practical use of this structural member by developing numerical methods, associated software
and several experimental results on steel plate shear walls in recent decades. Therefore all of
these researches have emphasized on stiffness and post buckling resistant and adequate
performance of this system. In the current research, behavior of steel plate shear wall with
opening under cyclic loading with considering material and geometrical nonlinearity, steel
stiffening and Bauschinger effects has been analyzed with dynamic implicit finite element
method. In this study, models with different opening percentage from 4 to 25 and with
different position of opening have been analyzed. According to the results although almost in
all cases existence of considerable opening can reduce the steel plate shear wall strength and
stiffness with stress concentration at the corner of opening, value of these reduction in
hysteresis curve is affected by aspect ratio of opening to panel dimension in both direction
and position of opening. Reducing of steel plate shear wall resistance with opening can be
predicted by use of linear relation with opening area percentage, and also reducing of steel
plate shear wall stiffness with opening can be estimated by use of second-degree polynomial
in relation to opening area percentage. At the end it has been understood that the opening
central position has the most reduction effect in stiffness and strength of steel plate shear
walls.

Keywords: steel plate shear wall, hysteresis behavior, opening, nonlinear behavior.
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