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Mechanical behavior study of concrete-filled square steel tubular frame-thin
steel plate shear walls with two-side connections

WANG Xiantiel, YANG Hangdongl, WANG Liankunz, LIU Lidal, MA Yousuful, DANG Tuo'

( 1. School of Civil Engineering, Xi'an University of Architecture & Technology, Xi'an 710055, China;
2. College of Civil and Architecture, Wuyi University, Jiangmen 529020, China )

Abstract: Thin steel plate shear wall with two-side connections, which is separated from the vertical boundary elements, has good
applicability for architecture and is beneficial for protecting the columns. The nonlinear numerical analysis of concrete-filled square
steel tubular frame-thin steel plate shear walls with two-side and four-side connection was carried out by the finite element software
ABAQUS 6.10. The mechanical characteristics of thin steel plate shear walls connected only with frame beams under lateral load
were analyzed. The formulas for calculating the shear forces of mid-beam at the ends and the thickness of the beam web were pro-
posed. The formula results agree well with the analytical ones. The model which is based on the recommended formula implements
the aseismic principle of “weak plate and strong frame, strong column and weak beam” and achieves double aseismic fortification
objectives. The comparison of aseismic behavior between thin steel plate shear walls which are two-side connected and four-side
connected with the frames shows that the former one also has stable hysteretic behavior, excellent ductility and energy dissipation
capacity much as the two-side connection obviously reduces the horizontal bearing capacity.

Key words: concrete-filled square steel tubular frame; thin steel plate shear wall; two-side connection; mechanical behavior; shear
failure
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Analysis on bearing capacity of PVC-FRP confined reinforced concrete column
under eccentric compression

YUFengl, LIDeguangl, NIU Ditao®, XU Guoshi', CHENG Anchun', XU Lin'

(1.College of Civil Engineering, Anhui University of Technology, Ma'anshan 243002, China;
2. School of Civil Engineering, Xi'an University of Architecture and Technology, Xi'an 710055, China)

Abstract: The failure mechanism of PVC-FRP confined reinforced concrete column under eccentric compression is analyzed in this
paper. According to the elastic theory, PVC-FRP tube can be equivalent to the two-way composite tube, using strain coordination
conditions, a calculating method for the hoop force exerted by PVC-FRP tube to core concrete is obtained. On the basis of the limit
equilibrium theory, the calculation formula of bearing capacity of PVC-FRP confined reinforced concrete column under eccentric

compression is deduced. The calculated values of proposed model agree well with experimental results. This paper presents theoreti-
cal basis for the mechanical properties of PVC-FRP confined concrete column under complex stress state.

Key words: PVC-FRP confined concrete column ; eccentric compression; bearing capacity ; elastic theory; limit equilibrium theory
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