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Finite element analysis of the effect of cavities on the overall
stability of axial compression of steel-tube concrete columns
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(1. School of Civil Engineering, Qingdao University of Technology, Qingdao 266525, China;
2. Qingdao Zhongjian Joint Construction Engineering Co. » Ltd. , Qingdao 266061, China)

Abstract: In order to study the effect of cavity on the overall stability of axial compression of
steel-tube concrete columns, 35 specimens were designed, and the finite element software
ABAQUS was used to establish the model of the specimens and carry out the finite element
analysis of the overall stability of axial compression. The effect of the location of the cavity
(in the direction of the height of the column), the cavity cross-section dimensions and the
height of the cavity on the damage mode of the steel-tube concrete columns as well as the
axial compression stability ultimate bearing capacity was investigated. The results show that
changing the cavity location has a significant effect on the overall stability of the axial com-
pression of steel-tube concrete columns. Under the condition that the cavity cross-section di-
mensions and height are the same, the cavity located in the middle of the column height has
the greatest influence on the axial compression stability ultimate bearing capacity of steel-
tube concrete columns, and the damage mode is the overall bending instability damage; the

cavity cross-section size has a greater influence on the axial compression stability ultimate
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bearing capacity of steel-tube concrete columns; under the condition that the cavity location
and the cavity rate are the same, when the cavity section size increases from 0 to 80 mm X
80 mm, the stability ultimate bearing capacity of the specimen decreases by 14.58%; the
effect of cavity height on the axial compression stability ultimate bearing capacity of steel-
tube concrete columns was not significant.

Key words: steel-tube concrete columns; cavity location; cavity cross-section dimensions;

overall stability
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