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Study on Biaxial Eccentric Compression Behavior of
Concrete-Filled Square Steel Tubular Columns
Stiffened with Reinforced Ribs
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Abstract; The purpose of this paper is to do research on mechanical behavior of concrete-filled
square steel tubular columns stiffened with Reinforced ribs under bidirectional eccentric load,
which provides a theoretical basis for practical engineering application and related experimental
research. Based on the finite element verification, the effects of reinforced ribs thickness,
eccentricity , the load angle and slenderness ratio on the bearing capacity, flexural rigidity and
ductility of the specimens were studied. Under the action of two-way eccentric load, both the
stiffened and non-stiffened concrete-filled steel tubular columns in the specimen cavity are bending
deformation. Through parameter analysis,it is found that with the increase of the thickness of the
stiffener, the bearing capacity is gradually increased, but the increasing range is gradually

Yfs HHA:2019 - 11 =25
E€WH : FXHARRFIEATH (51678373)
EE BN AL (1960—) , B, #87, EENFH G L5 .



422 WHERKESMARBFR)

%36 %

decreasing ,and the ductility is gradually reduced. With the increase of the eccentricity,the bearing

capacity and stiffness of the specimen are greatly reduced; The eccentric angle has almost no

influence on the bearing capacity, stiffness and ductility. Increasing the slenderness ratio makes the

specimen gradually change from strength failure to instability failure,and the bearing capacity and

stiffness decrease , but the ductility increases. The stiffened concrete-filled steel tubular column has

sufficient safety reserve under the action of bidirectional eccentric load,and the ductility meets the

seismic requirements.

Key words: reinforced ribs; concrete-filled square steel tubular columns; biaxial eccentric

compression ; deflection ; ductility coefficient
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Fig. 1 Failure pattern of specimens
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Table 2 The parameters of specimens

g5 MK x 58/mm KA EE/mm RO e/mm K4t T B/ (°)  INENANERE/mm

SC1 500 x 500 2 000 60 19.6 45 —
sC2 500 x 500 2 000 60 19.6 45 8
SC3 500 x 500 2 000 60 19.6 45 10
SC4 500 x 500 2 000 60 19.6 45 12
SC5 500 x 500 2 000 90 19.6 45 8
SC6 500 x 500 2 000 120 19.6 45 8
SC7 500 x 500 2 000 60 19.6 15 8
SC8 500 x 500 2 000 60 19.6 30 8
SC9 500 x 500 3 000 60 29.4 45 8
SC10 500 x 500 3 500 60 34.3 45 8
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Fig.3 Cross-section form and loading position
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Fig.4 Finite element mode
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Fig.5 Failure pattern of specimens
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Fig. 6 Results of the calculation of finite elements at different thickness of separators
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SC9 17.18 3.00 19.52 6.52
SC10 16.53 3.99 29. 44 7.37
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