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Abstract: The low-cyclic reversed loading tests were conducted on two one-bay two-story 1/3 scale concrete-filled square steel tub-
ular(CFST) frame-thin steel plate shear walls(SPSWs) with two-side, four-side connection, and the seismic behavior and failure
mode were investigated. The effects of boundary constraints of SPSWs on the seismic behavior were studied. The SPSWs with bilat-
eral semi-elliptical openings are put forward. The nonlinear numerical analysis of CFST frame-thin SPSWs with two-side and
four-side connection and bilateral openings was carried out by the finite element software package ABAQUS. The additional bending
moments of the frame columns imposed by the tension field of thin SPSWs were compared. The influence of the opening size on the
structural behavior was studied. It was demonstrated that the ductility and energy dissipation capacity of the CFST frame-thin SPSWs
with two-side and four-side connection are good. The bilateral semi-elliptical openings greatly reduce the additional bending moment
of the frame columns compared with the four-side connection. The seismic behavior of the SPSWs with bilateral semi-elliptical
openings is better than the SPSWs with two-side connection. The right ratio of the length to the width of the opening is put forward.
Key words: concrete-filled square steel tubular frame; thin steel plate shear wall; two-side connection; bilateral openings;

seismic behavior
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Fig.1 Geometrical dimensions of specimens
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Tab. 1 Test results of material properties
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5 (EWE) /mm  f/N'-mm?  fy/N-mm®  E/N-mm? 5/9 (JME) /mm  f/N-mm?  f/N-mm?>  EN-mm> 1%

02358 3(2.89) 3324 481.6 216 100 10(9.89) 280.8 4276 205 100 39.1
6(5.43) 309.1 454.5 213 600 12(11.92) 271.9 4379 197 500 44.1
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Tab.2 Plastic coefficients of concrete
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Fig.5 Comparison between the finite element analysis and test results
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Tab.3 Load bearing capacity of models
with different opening dimensions
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Tab.4 Moment of frame column
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Tab.5 Horizontal carrying capacity of models

G SPSW-BS SPSW-CB  SPSW-BSO
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