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Calculation Method for the Compression-bending Capacity of Square
Concrete-filled Steel Tube (CFST) columns with Square Steel Jacket

and Sandwich Concrete Reinforcement
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Abstract: To investigate the compression-bending capacities of square concrete-filled steel tube
(CFST) column reinforced with square steel jacket and sandwich concrete (composite reinforced col-
umns), a series of eccentric compression tests were conducted on three original CFST columns and
seven composite reinforced columns. The failure modes and load-midspan deflection curves of the
specimens were analyzed. Based on the experiments, a parameter analysis was conducted on 258 com-
posite reinforced columns using the fiber model method. The influence of the strength of the sandwich
concrete, the thickness of the steel jacket, and the yield strength on the N/N,-M/M, curves of the

composite reinforced columns was investigated. The research results indicated that the failure modes
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of the original CFST columns and composite reinforced columns were essentially consistent, both ex-
hibiting typical bending-type failure. The deformation of the reinforced part of the composite columns
coordinated well with the original CEST column. The increase in the strength of the sandwich con-
crete, and the decrease in the thickness of the steel jacket and yield strength caused the N/N,-M/M,
curves to exhibit a convex trend. Among these factors, the strength of the sandwich concrete had the
most significant effect on the equilibrium point position, while the thickness of the steel jacket and the
yield strength had little impact on the equilibrium point position. Based on the experimental and numer-
ical simulation results, a calculation method for the compression-bending capacities of the composite
reinforced columns was proposed. The calculation results obtained from the formula showed an error
within 10% when compared to the experimental and fiber model simulation results, indicating that the
calculation method can accurately predict the compression-bending capacity of square steel jacket and
sandwich concrete-reinforced square CFST columns, providing a reference for engineering applica-
tions.

Keywords: steel jacket; sandwich concrete; concrete-filled steel tube column; fiber model method;

N/N,-M/M, curve
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Table 1 Design parameters of specimens
21 5] JrwGa = B,Xt,XL,/mm  BXt{,XL,/mm f,/MPa f,/MPa e¢/mm f,/MPa f,/MPa N,/kN
CFST-el2 - 42.19 - 12 - 339 1073
A CFST-e24  120X4.35X600 - 42.19 - 24 - 339 960
CFST-e36 - 42.19 - 36 - 339 842
C50-t3.4-e24 200X 3.40X600  42.19 54.80 24 350 339 2423
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C70-t4d.4-e24 200X 4.40X600  42.19 72.00 24 337 339 4000
C50-t5.5-e24 200X 5.50X 600  42.19 54.80 24 324 339 3572
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Table 2 Detailed material properties of steel

WA X BE JEIRGREE BRRSRE MR A
JE(BXH/mm  f/MPa  f/MPa  8/% 1
120X 4.35 339 440 22.92  0.27
200X 3.40 350 452 26.67  0.25
200 4.40 337 434 27.92  0.28
200 5.50 324 416 26.25  0.26
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Fig.3 Failure modes of specimen
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Fig.4 Failure modes of various parts of composite reinforced

columns
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Fig.5 Typical load-midspan deflection relationship curve
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Fig.7 Flowchart of fiber model calculation method
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Fig.8 Comparison of load-deflection curves from experiment and fiber model method simulation
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Table 4 Constraint effect coefficient and equilibrium

point C coordinate values of composite reinforced

columns
Eikea 51 52 & 7o
1 0.986 2.760 1.103 0.216
2 0.717 2.438 1.128 0.230
3 0.563 2.284 1.148 0.249
4 0.464 2.185 1.173 0.259
5 0.394 2.115 1.188 0.288
6 0.984 2.705 1.117 0.241
7 1.177 2.898 1.149 0.247
8 1.477 3.198 1.128 0.230
9 1.883 3.604 1.118 0.222
10 0.234 1.955 1.196 0.259
11 0.395 2.116 1.160 0.241
12 0.562 2.283 1.149 0.247
13 1.095 2.816 1.118 0.222
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