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Buckling Analysis on Steel Plate Deep Beam

ZHENG Hong, YANG Fei-ying, ZHANG Wei-gang
(School of Architectural Engineering, Chang’an University, Xi'an 710061, Shaanxi, China)

Abstract: Steel plate deep beam (SPDB), as a new lateral resistant system, was introduced. The
finite element analysis software ANSYS was adopted to analyze the elastic-plastic buckling
behavior of SPDB with stiffened panel at both edges. The research work was focused on the
influences of side length ratio, height-thickness ratio and so on. The result shows that the
ultimate bearing capacity of SPDB is proportional to the side length ratio. The thick panel is
different from the thin panel. The nonlinear behavior of the thick panel is resulted from the
nonlinearity of material, but the nonlinear behavior of the thin panel is from both the nonlinearity
of material and serious geometry deformation of the panel. In the design of SPDB, the interior
stiffeners are necessary for the thin panel but not necessary for the thick panel.
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Fig. 1 Lateral Resistant System of SPDB
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Fig. 2 Joint Node of SPDB
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Fig.3 Stress Characteristic
of SPDB
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Tab.1 Component Parameters

515 b & BE /mm 5 15 b i JE /mm
2.0 1350 1.0 2 700
1.8 1500 0.8 3375
1.5 1 800 0.8 4500
1.2 2 250 0.4 6 750

(a)a >1.0 (b)a <1.0
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Fig. 5 ANSYS Model
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Fig.6 Boundary Condition and Force
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