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ABSTRACT

Steel plate shear walls (SPSWs) are one of the most important and widely used
lateral load-bearing systems. The reason for this is easier execution than
reinforced concrete (RC) shear walls, faster construction time, and lower final
weight of the structure. However, the main drawback of SPSWs is premature
buckling in low drift ratios, which affects the energy absorption capacity and
global performance of the system. To address this problem, two groups of SPSWs
under cyclic loading were investigated using the finite element method (FEM). In
the first group, several series of circular rings have been used and in the second
group, a new type of SPSW with concentric circular rings (CCRs) has been
introduced. Numerous parameters include in yield stress of steel plate wall
materials, steel panel thickness, and ring width were considered in nonlinear
static analysis. At first, a three-dimensional (3D) numerical model was validated
using three sets of laboratory SPSWs and the difference in results between
numerical models and experimental specimens was less than 5% in all cases. The
results of numerical models revealed that the full SPSW undergoes shear buckling
at a drift ratio of 0.2% and its hysteresis behavior has a pinching in the middle
part of load-drift ratio curve. Whereas, in the two categories of proposed SPSWs,
the hysteresis behavior is complete and stable, and in most cases no capacity
degradation of up to 6% drift ratio has been observed. Also, in most numerical
models, the tangential stiffness remains almost constant in each cycle. Finally, for
the innovative SPSW, a relationship was suggested to determine the shear
capacity of the proposed steel wall relative to the wall slenderness coefficient.
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