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Abstract: Through axial compression tests on L-shaped concrete-filled steel tube (CFST)
columns with double corrugated steel plates (DCP-CFST) , the axial compression stability
bearing capacity and failure modes of this special-shaped column structure were studied. A
nonlinear refined finite element model of the loaded specimens was established to simulate the
axial compression loading process of DCP-CFST, as well as the effects of parameters such as the
direction of initial defects, steel plate thickness, corrugated steel plate size, and height of the
special-shaped column on the structural bearing capacity. The results show that DCP-CFST has
high bearing capacity and good ductility; the corrugated steel plates provide effective
confinement for the core concrete and can improve the local buckling performance of the
structure; the magnitude and direction of initial defects have non-negligible effects on the bearing
capacity and failure modes, but the influence of corrugation size is not significant. The accuracy
of calculating the cross-sectional strength of DCP-CFST using the existing bearing capacity
formulas in the CFST specifications was evaluated, and a stability coefficient calculation formula
suitable for DCP-CFST was proposed.

Key words: concrete-filled steel tube (CFST) ; special-shaped column; corrugated steel plate;
bearing capacity; initial defect
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Table 1 Results of steel tensile tests
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Table 2 Results of parameter analysis
BiRIgiYS  H/mm t/mm t/mm a,/mm g,/mm g,/mm gy/mm N, i

1 3000 4 1 25 50 25 50 4 484 2.11
2 3 000 5 1 25 50 25 50 5087 2.21
3 3 000 6 1 25 50 25 50 5665 2.34
4 3 000 4 2 25 50 25 50 4624 2.20
5 3000 4 4 25 50 25 50 4 838 2.64
6 3000 4 1 15 50 25 50 4550 2.18
7 3000 4 1 35 50 25 50 4338 2.21
8 3000 4 1 25 75 37.5 75 4391 2.06
9 3000 4 1 25 100 50 100 4422 2.21
10 3 000 4 1 25 150 75 150 4347 2.20
11 600 4 1 25 50 25 50 5150 2.91
12 6 000 4 1 25 50 25 50 3 460 1.82
13 9 000 4 1 25 50 25 50 2 380 2.10
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