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Abstract: In order to study the effects of concrete aggregate size, steel tube diameter-to-thickness ratio, length-to-diameter
ratio, roughness of steel tube inner wall and fatigue load on the interface bonding properties of concrete-filled steel

tube (CFST), 9 specimens were designed and push-out tests were carried out. The interface bonding strength and
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bond stiffness were analyzed by load-slip curve and the distribution of longitudinal and circumferential strains on the

outer surface of steel tube during the push-out test. The results show that the displacement of the free end lags behind

that of the loading end, and the displacement increment of the free end gradually synchronises with that of the loading

end during the loading process. The bonding properties of CFST columns decrease with the increase of the diameter-

to-thickness ratio of steel tube and length-diameter ratio, and with the decrease of the inner roughness of steel tube.

Fine aggregate concrete will reduce the bond performance, and fatigue will significantly reduce the bond performance

of CFST columns. The longitudinal strain of the outer surface of the steel tube increases with the increase of the

distance from the loading end, and the load is not uniformly transferred on the steel tube as the bonding is destroyed.

The existing CFST bond strength model and test data were sorted out and analyzed. Based on the method of

statistical analysis, a bond strength calculation model was fitted with the concrete strength, diameter-to-thickness

ratio and length-to-diameter ratio as parameters, which is in good agreement with the actual data.
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Table 1 Specimen design and main test results

AMH%H%  t/mm L/mm L,/mm D/mm L/D D/t ##EEXEER &  PJ/KN S,/mm ¢,/MPa P/kN S/mm r,/MPa
N3-4-C40 3.0 640 52.8 159 4 53 £38 C40 1.029 269.38  4.04 09544 227.80 14.77 0.807 1
N3-4-CGM 3.0 640 55.0 159 4 53 CGM 1.029 237.16  9.06 0.8434 226.54 14.56 0.8057
N4.5-4-C40 4.5 640 51.0 159 4 353 & C40 1.591 333.79 2.28 1.2026 256.39  9.70 0.9237
N3-6-C40 3.0 960 54.6 159 6 53 £i8C40 1.029 341.69 4.36 0.7851 292.00 13.31 0.6710
N3-8-C40 3.0 1280  56.3 159 8 53 £38 C40 1.029 397.26 5.64 0.6754 339.58 15.59 0.6652
N3-4-50% 3.0 640 50.0 159 4 53 #38 C40 1.029 150.62 1.14 0.5311 177.28 5.15 0.6251
N3-4-100% 3.0 640 50.0 159 4 53 L@ C40 1.029 90.50 1.10 0.3191 145.06 6.00 0.5115
N3-4.81-C40 3.0 640 55.6 133 4.81 443 &i@ C40 1.245 204.74 2.64 0.8781 164.00 8.23 0.7034
F3-4-5 3.0 640 52.0 159 4 53 518 C40 1.029 196.17 2.37 0.6961 176.70 10.67 0.627 0
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Fig. 1 Schematic of specimen (unit: mm)
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Table 2 Compressive strength of concrete
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Table 3 Mechanical properties of steel

D/mm t/mm J.,/MPa /./MPa
133 3.0 392.39 521.96
3.0 357.13 448.14

159
4.5 290.29 377.92

R EER f./ MPa
C40 438 g + 37.0
C40 % A4+ 38.0
C40 M ik 5t + 36.4
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Fig.2 Schematic of test loading
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Fig.3 Schematic of measuring point arrangement for

push-out test (unit: mm)
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Fig.4 Typical failure modes of specimens
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Fig. 6 Simplified four-segment load-slip curves
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Fig.7 Influence of aggregate particle size on bonding

properties
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Fig. 11 Influence of fatigue action on bonding properties
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Fig. 13 Circumferential strain distribution of steel pipe surface
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