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Cyclic loading test study on concrete-filled square steel tubular frame-diagonally cross stiff-
ened thin steel plate shear walls
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Abstract: The low-cyclic loading tests on three one-bay two-story concrete-filled square steel tubular frame(CFST)-thin steel plate
shear walls(SPSWs) with a reduced scale of 1/3 are conducted. The influences of through high strength bolt-endplate connection and
inner diaphragm one on the behavior of the specimens are investigated. The CFST-diagonally cross stiffened SPSWs is compared
with the CFST-unstiffened SPSWs. The seismic behavior indexes including the failure pattern, hysteretic curves, ductility, stiffness
and energy dissipation capacity are obtained to study the failure characteristic, bearing capacity and stiffness degradation. The results
show that the CFST-thin SPSWs have comparatively high bearing ability, lateral-resistance stiffness and favorable energy dissipation
behavior. The diagonal stiffeners limit the out-of-plane deformation of the SPSWs, improve the structural initial stiffness and bearing
capacity and also effectively alleviate the “pinching” phenomenon of the hysteretic curves. The through high strength bolt-endplate
connection enhances the stiffness of the joint panel and decreases the buckling of the column wall. The concrete-filled square steel
tubular vertical boundary members secure the full use of the thin SPSWs.
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Tab.l Geometrical dimensions of frame members
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Fig.1 Geometrical dimensions of specimens and joint detail

12 #EilEe

B A 295R F Q235B, SHF B iRk o 45 5L
WK 2. BN C30REE T, HoriRyiER
BESZIE A 33.9 MPa.

R 2 W IFMERE
Tab.2 Mechanical properties of steel
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Tab.3 Characteristic load and displacement
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