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A Numerical Simulation Analysis of the Influence of Axial Compression Ratio on

the Seismic Capacity of Frame Nodes

ZHAN Yaxiang, JIANG Longmin, TANG Congqing, WU Chenglin
( School of Civil Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: Three identical reinforced concrete frame node models have been made by utilizing ANSYS finite
element analysis software. A reversed low cycle loading has been made on the seismic capacity of frame nodes, under
the control of vertical shaft pressure, with its axial compression ratios being 0.3, 0.5, 0.7. A research has thus been
conducted on the seismic capacity of frame nodes, as well as the change regulation of crack development, ductility,
and energy dissipation capacity. The results show that, to a certain extent, with the increase of frame column end shaft
pressure, the restraint effect of concrete in the core area of frame nodes gradually increases, the shear deformation in
the core region of the frame nodes is effectively limited, and the shear bearing capacity and energy dissipation ability is
improved to some degree.
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Fig. 1 Size and reinforcement of specimens
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Table 1  Main parameters of specimens
iR Liii AN HEBCAT 4 /% HEARFHBLSE % /% BB % BAABECHE A /%
K-1 0.3 2.01 0.54 1.78 0.73
K-2 0.5 2.01 0.54 1.78 0.73
K-3 0.7 2.01 0.54 1.78 0.73
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Fig. 2 A finite element model of frame nodes
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Fig. 3 Loading program
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different axial compression ratios
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different axial compression ratios
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Table 2 Ductility coefficient and related specimen parameters

K4S 4/mm 4/mm Hy DR IEVE AR /%

K-1 6.37 2.86 2.23
K-2 5.52 2.64 2.09 6.3
K-3 431 2.38 1.81 13.4
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Fig. 7 A computing model energy consumption
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Table 3 Equivalent viscous damping coefficient and

related specimen parameters

NG LR h, h, $EEREIL /%
K-1 03 0.065 7
K-2 0.5 0.0839 27.7
K-3 0.7 0.084 6 0.8
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