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EFFECTS OF CIRCULAR OPENING DIMENSIONS ON INITIAL
STIFFNESS AND STRENGTH OF STEEL PLATE SHEAR WALLS

H.Valizadeh ~ M.S. in Structural Engineering
M.R. Sheidaii  Assistant Professor, Civil Engineering Dept., Urmia University
H. Showkati  Associate Professor, Civil Engineering Dept., Urmia University

ABSTRAC: Utilization of steel shear walls is developing in the recent years because of their proper function
against the lateral loading of wind and earthquake. Also usage of this system has been taken into consideration
for strengthening purposes of available steel and concrete structures. Sometimes openings are unavoidable in the
steel shear walls because of architectural requirements or passage of installation systems. Existence of the
opening causes a reduction in the system capacity and changes the distribution of plane stresses violently. In this
article the dimensional effects of circular openings have been studied experimentally and analytically. For this
purpose four samples have been made in 1:6 scale and tested through cyclic loading. In order to investigate the
effect of opening size, different proportions of opening ratios equal to 0, 0.20, 0.35 and 0.50 have been
considered as the variable. Afterward similar full scale steel shear walls have been modeled analytically using
finite element method and analyzed by nonlinear pushover method, taking into account both geometrical and
material nonlinearities. Based on the obtained results, proper reduction factors are proposed for determining of
effects of opening dimension on the initial stiffness and strength of the steel shear walls, the proposed reduction
factors shows better agreement with reality than the previously proposed ones.

Key words: steel shear walls, opening, nonlinear analysis, initial stiffness, ultimate strength.

! Steel Plate Walls or Steel Plate Shear Walls (SPSW)
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Hydraulic jack Loadcell
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