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The ultimate load carrying capacity of variable cross-sectional concrete
filled steel tubular laced columns on axial load
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Abstract: Test results of variable cross-sectional concrete filled steel tubular (CFST) laced columns on axial
load indicate that the ultimate load of specimens reduces gradually with the increase of column length and
the decrease of slope of longitudinal elements. Following this rule, a calculation method of the ultimate load
carrying capacity of CFST variable cross-sectional laced columns on axial load was studied on the base of
calculation frame of equal cross-sectional CFST laced columns. A method by using equivalent length to
calculate equivalent slenderness ratio and stability factor of variable cross-sectional CFST laced columns was
presented. The calculation results of specimens’ ultimate load by this method are coincident well with the test
results. Finally, a rational and applied method to calculate the ultimate load carrying capacity of four-element
variable cross-sectional CFST laced columns was presented on the base of numerical results from FEM
analysis, and it”s hoped to provide reference for the further perfection of CFST design criteria.
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Table 1 Parameter and results of specimens

S N LA FEw O/m AEROEE 13 n KA 2 B A 2 N /kN
1 PH1 2.0 — 13.3 2173
2 PHI1-1 2.0 1: 40 11.4 2 236
3 PHI-2 2.0 1: 20 10.0 2 288
4 PH2 3.5 — 23.3 2 089
5 PH2-1 3.5 1: 40 18.1 2138
6 PH2-2 3.5 1: 20 14.7 2 149

A PE R 0 - S8 AR R B AR A A L /N Sk AR A RS A ) TG P AR S TI . @ O 0.3 s, T AT I
I ¢ D 0.5 m Sk P TAT AL 1T P A JBE (80 B & AR 3l PF o B2 RS o . AR RO A B AR ¢ =114 mm  BEJE
t=2 mm, ZEMKNERL =48 mm BEJF =2 mm BB . ARAAETT IEE RS 250 mm., S AN A TR
BE AR AR A B R R R P 1 R

R IS H A A A S 0 PR A D 2.05 X107 MPa Jif iR 35 2 0 300 MPa, 1 FRYTHLSE JE O 444 MPa, JAAA HE
0.27, ZRAEHAMF SEIN SRR B S 1.98 X107 MPa. i iR 38 B2 24 351 MPa. i ERHTH758 B 488 MPa. JAKA LL
0 0.28, JRBE L SLTT AR R 38 MPa, S PER Ry 32 500 MPa, Ak [ 4t il £ 3 A5 3R A% oA [F)
P TR RE PR ) AR (689 > 1.8 mim) » 5 B O 350 mum, il i 35560 119 2 R HL AR BR K 380 J7 F- {6 580 kN,
SRR E RN 1R,
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Fig.1  Configuration of specimens
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Table 2 Comparison of calculation results and test results

e BR7R# S N/ kN

WA g A7

HEAH 1 HHHE 2 I 5 B
PH1 1.00 13.91 0.982 2 278 2 278 2173
PH1-1  0.88 12.43 0.985 2 286 2 288 2 236
PH1-2  0.78 11.18 0.988 2 293 2 295 2 288
PH2 1.00 23.67 0.948 2 200 2 200 2 089
PH2-1  0.81 19.25 0.966 2 240 2 246 2 138

PH2-2 0.66 15.94 0.976 2 265 2 269 2 149
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Fig.3 Comparison of test results and Fig.4 Calculation results of ultimate

calculation results results load carrying capacity
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Table 3 Calculation methods of ultimate load

of variable cross-sectional CFST columns on axial load
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