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Finite element analysis for composite joints between the concrete-filled
steel square tubular column and steel beam with T—stub

Fang Liang™*, Yuan Zhengrong?, Yu Chong®

(1.College of Engineering, Hunan Agricultural Univerisity, Changsha 410128, China; 2.Hunan Yuanda Engineering Design
Co., Ltd., Changsha 410013, China; 3.Chanfine Group, Changsha 410015, China; 4.College of Civil Engineering, Hunan
University, Changsha 410082, China)

Abstract: In order to investigate the behavior of the composite joints which used the T—stub connector under low
frequency cyclic loading, the finite element software ABAQUS was used to analyze six specimens: concrete-filled steel
square tubular column and steel beam composite joint with T—stub based on the experiment. The 3D nonlinear finite
element analysis was about the beam-end under monotonic loading. By simulating square steel tubular, H—shaped steel
beam, concrete, T—stub and high-strength bolt with four-node and eight-node solid elements; dividing mesh regularly
and setting 96 normal contacts and 32 bonding contacts for contact part of joint region; carrying out the pretension force
of high-strength bolt with the step loading method; the simulative results such as failure mode of joint region, flexural
capacity and P— Acurve agreed well with the experimental data. The stress distribution law of joint region analysis
showed that increased thickness of steel tube or flange of T—stub would improve the capacity of the joints.

Keywords: concrete-filled steel square tubular column; steel beam; T-stub connector; composite joints; finite element
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Table 1 Main paramenters of specimens
T
/mm /mm /mm IMPa IMPa
CFST-1 200%200x5 250x125x5%8 0.3 T260%230%10x18 M16 894.0 1120.0
CFST-2 0.6 T260%x230x10x18 M16 894.0 1120.0
CFST-3 0.6 T260%x230%12%24 M22 896.0 11250
CFST-4 200x200x10 0.3 T260%x230x10x18 M16 894.0 1120.0
CFST-5 0.6 T260%x230x10x18 M16 894.0 1120.0
CFST-6 0.6 T260%x230x12x24 M22 896.0 1125.0
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Fig. 1 The boundary conditions and loading mode of joints

3 1) 2)
3)

1.6 BITIRENFIMAEX] 5

4 (S4) H
8 (C3D8I)
T 8
(C3D8R)

2 BIRETH/ER
2.1 RHFIAES
2-a T
T Y T
2-b  CFST-5
T 2-c  CFST-4

22 MEXRHNRP Afhz

2

B2 WIFRASHIRIEFIARITR b

Fig.2 The failure mode comparison of tested and theoretical
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Table 2 The comparison of tested and theoretical flexural

capacity in peak value(right)

/

/

(kN-m)  (kN-m)

CFST-1 117.82 112.13 0.95
147.25 109.8 0.75

CFST-2 131.24 133.14 1.01
134.62 133.39 0.99

CFST-3 134.95 126.13 0.93
136.99 134.67 0.98

CFST-4 152.18 144.17 0.95
153.22 144.21 0.94

CFST-5 152.74 148.27 0.97
169.09 148.41 0.88

CFST-6 149.34 173.49 1.16
138.33 17381 1.26

0.98

0.128
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Fig. 3 The comparison of P-4 skeleton curve (right)
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Fig. 4 Distribution of stress in jonts of steel
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Fig.5 Distribution of stress in square steel tube
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Fig. 7 Distribution of contact stress in T-stub flanges
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Fig. 6 Distribution of stress in composite column concrete
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Fig. 8 Distribution of stress in bolts
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