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Hysteretic behavior study of concrete-filled square steel tubular
frame-thin steel plate shear wall with vertical stiffeners

WANG Xiantie' , JIA Guigiang' ,LI Jin' ,CHEN Fengmei® ,LUO Yao' ,ZHENG Jiang'
(1. School of Civil Engineering, Xi'an Univ. of Arch. & Tech., Xi'an 710055, China;
2. Zhongshan Chunxing Construction Technology Co. , Ltd, Zhongshan 528434, China)

Abstract: The low cyclic loading experiment was conducted on one 1/3 scaled one-bay two-story concrete-filled
square steel tubular (CFSST) frame-thin steel plate shear walls (SPSWs) with vertical stiffeners. The seismic
behavior of CFSST frame-thin SPSWs with vertical stiffeners was investigated. The nonlinear analytical analysis
was conducted using the finite element package ABAQUS. The numerical results were compared with the
experimental results to study the seismic behavior of the CFSST frame-thin SPSWs. The effects of axial
compression ratio, number of stiffeners, ratio of height-to-thickness of the SPSWs and column flexibility factor on
the hysteretic behavior of the CFSST frame-thin SPSWs with vertical stiffeners were studied by using the full size
model. The results show that the CFSST frame-thin SPSWs with vertical stiffeners have good seismic behavior.
The bearing capacity and ductility decrease with the increase of axial compression ratio, and the increase of axial
compression ratio has little influence on energy dissipation and degradation of stiffness. The number of stiffener has
considerable influence on hysteretic behavior, but it has little effect on the bearing capacity and stiffness
degradation. The ratio of height-to-thickness of the SPSWs and column flexibility factor has great influence on the
bearing capacity, energy dissipation and stiffness degradation.

Key words: concrete-filled square steel tubular frame; vertical stiffeners; thin steel plate shear wall; hysteretic be-
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Fig. 4 Experiment phenomena
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Fig. 5 Load-displacement hysteretic curve
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Fig. 10 Influence of axial compression ratio on hysteretic behavior
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Influence of number of stiffeners on hysteretic behavior
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Fig. 13 Influence of column flexibility factor on hysteretic behavior
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