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Study on shear performance of demountable circular perforated steel tube
connector

SHI Wen-qi, XU Wen-hao, HE Jun
(School of Civil Engineering, Changsha University of Science & Technology,Changsha 410114, China)

Abstract: In order to achieve the goal of rapid assembly construction of steel-concrete composite
beams and the flexible disassembly of the deteriorated beams, a demountable circular perforated steel
tube connector was proposed in this paper. The general finite element software ABAQUS was used to
simulate the push-out tests on the proposed shear connectors. The effects of the height, thickness,
center angle of perforated holes, the strength of steel and concrete on the shear behavior of proposed
connectors were investigated. The results show that the shear capacity of the connectors can be
improved by increasing the thickness of tube, the strength of the steel, and reducing the height of the
hole. However, the center angle of the hole and the strength of the concrete has little effect on the shear
performance. Then, the calculation formula was proposed to predict the yield shear strength of
connector based on the plastic beam theory. The result was compared with that of the finite element
calculation, verifying the validity of the derived formula.

Key words: assembled composite beam; demountable connector; circular perforated steel tube; push-

out test; shear performance
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Fig. 1 Circular perforated steel tube connector
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Table 1 Basic characteristic parameters of concrete

TRkt WRE) (kgem®) WIRAEL SRR R/ (Nemm™)
C30 2500 0.2 30 000
C35 2500 0.2 31500
C40 2500 0.2 32500
C45 2 500 0.2 33500
C50 2 500 0.2 34500

T 5t AR o 2 SR R A 7 R, 2K A
HUME 38°, Lo HL0.1, XU 5 5 Rt o 2 LU A
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Fig. 6 Comparison of load-slip curves
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Table 2 Influence parameters of finite element model
9 [ J5£ 5/ mm AR N VS VD) FFSLEEE/ mm AR H 5/ MPa TR L A 2

TI~TS5 2,.3.4.5.6 30 34 345 C40

DI~DS5 4 24, 27, 30. 33, 36 34 345 C40

H1I~HS 4 30 28, 31. 34, 37, 40 345 C40

Q1~Q3 4 30 34 235, 345, 390 C40

Cl1~C5 4 30 34 345 C30. C35. C40. C45. C50
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Fig. 7 Effect of tube thickness on the analysis results
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Fig. 8 Effect of the angle of the hole on the analysis results
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Fig. 9 Effect of the position of perforate hole on the analysis results
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Fig. 11 Effect of concrete strength on the analysis results
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Fig. 12 Stress and deformation of the connector and the steel beam (unit:MPa)
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Fig. 13 Plastic deformation of the concrete slab
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R3 HEBMESHF 0T ERE S AL

Table 3 Theoretical and simulated values of the counector

A S /KN BEUE /KN HS/E
Tl 12.76 2253 0.57
T2 23.69 34.75 0.68
T3 37.65 46.80 0.80
T4 54.63 58.13 0.94
T5 74.64 75.56 0.99
DIl 33.65 44.93 0.75
D2 35.15 46.69 0.75
D3 37.65 46.80 0.80
D4 41.52 46.98 0.88
D5 46.55 48.41 0.96
HI1 50.19 54.36 0.92
H2 43.02 50.46 0.85
H3 37.65 46.80 0.80
H4 33.46 43.82 0.76
H5 30.12 40.98 0.73
Q1 25.64 32.05 0.80
Q2 37.65 46.80 0.80
Q3 42.56 53.37 0.80

e B TR T3, D3. H3 Q2 MR —#R, it
B S5 2N RT3, AHH A3
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T2)E JE LN, HARHAE 0.73~0.98 2 18], 1)
HM0.82, J7ZN0.02, MASCHE H I TFFL I AW
AR RS i H A EA —wEE .
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AN 55 V8 ek F 2 1) (AR 2 v ek, S ST aE
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3 2R 50 E -
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LUR7IDAHYi [ g /NS S BURA R SR S /TR U =
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