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Experimental study on three types of steel plate shear walls under cyclic loading
GUO Yanlin, ZHOU Ming, DONG Quanli, WANG Xiaoan
Department of Civil Engineering, Tsinghua University, Beijing 100084, China

Abstract:

Buckling-restrained steel plate shear wall (BR-SPSW) has been proven to be an effective component
for resisting lateral force and dissipating seismic energy. However, performances of moment-resisting
frame structures with steel plate shear walls, especially the interactions between the walls and the
frames remain to be investigated. An experimental study on a frame structure with BR-SPSW under
cyclic loading was carried out, and as a contrast two more experiments on frame structures with non-
stiffened and composite SPSW were conducted. A finite element analysis on the three SPSW specimens
was made, and the differences between the three kinds of SPSWs were discussed. It is shown that
frame structures with BR-SPSW have little buckling noise under lateral force, and possess better
stiffness, larger ultimate loading capacity, better ductility and more stable hysteresis energy
performance than frame structures with non-stiffened SPSW. With its yielding happens before buckling,
the unfavorable effect on the adjacent columns induced by BR-SPSW is substantially lower than non-
stiffened SPSW. Composite SPSWs have similar performances with BR-SPSWs, but after the covered
concrete splits from the infill steel plate, tension field which brings additional moments to the frame
columns appears in the steel plate, and ultimate load, stiffness and energy-dissipating ability of the wall
all degenerate simultaneously.12Refs.In Chinese.
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