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ANALYSIS OF TORSIONAL LOAD FOR
CFST DUMBBELL SECTION

WEI Jian-gang , FU Bin, CHEN Bao-chun

(College of Civil Engineering, Fuzhou University, Fuzhou, Fujian 350108, China)

Abstract: The experiment of restrained CFST (concrete filled steel tube) dumbbell shaped members under
torsion loads was carried out and the finite element model was established. The calculation formula of torsional
bearing capacity of CFST dumbbell shaped cross section was derived. The results show that CFST dumbbell
shaped members show good torsional elastic-plastic property. Increasing the width of web interspace can
remarkably improve the torsional property for dumbbell shaped members, while the effects of changing height of
web interspace can be negligible. The torsional bearing capacity of the CFST dumbbell shaped members can be
considered as the sum of steel members (the upper and lower steel tubes and the steel webs), the concrete filled in
the tubes and the concrete filled in the web interspace. The proportion of the concrete filled in the web interspace
for torsional bearing capacity is less than 5% and thus its effects can be negligible. The derived and simplified
formula can be used to calculate the torsional bearing capacity of the CFST dumbbell shaped members with more
simplicity and accuracy.
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Fig.1 The section parameter of test members
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Fig.2 The test setup
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Table 1 The geometry size of dumbbell shaped members

e ol H-2D/mm B/mm
1 YL50-40 50 40
2 YL50-70 50 70
3 YL25-40 25 40
4 YL100-40 100 40
5 YL100-70 100 70
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Fig.3 The torsional deformation
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Fig.4 The crack distribution of test members of concrete in

steel tube
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Fig.5 The torsion-shear strain curve
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Fig.6 The finite element model of dumbbell-shaped members
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Fig.7 The comparison between the finite element and the test
results of member
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Fig.8 The shear flow distribution

Ferb, AR A B 23 AR A R = =
I, ETFPRE A 1 %3 %, BN g, gy
M 2 %, BN g, » W 9 FroR. AN 5K
JiE 2 8] PR T I g 58 P S P e R B N ) 2 22
X 2 %, nRH “RAEAR T R R
WHRHITE, W 10 Pros.

9 ANEER> = MG

Fig.9 The three room closed section of the steel tube
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Fig.10 The simplified schematic diagram of the abdominal
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