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Axial compressive performance of cold-formed thin-walled
corrugated steel plate with foam concrete composite walls
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(1. School of Civil Engineering; State Key Laboratory of Safety and Resilience of Civil Engineering in Mountain Area,
Chongging 400045, P. R. China; 2. Building Industrialization Research Institute, Zhongyang Construction Group,
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Abstract: To improve the axial compressive performance of cold-formed thin-walled steel composite walls, a
cold-formed thin-walled corrugated steel plate with foam concrete composite wall (CTCFW) was proposed.

Four full-scale specimens were tested under axial compression to investigate the effects of connection details and
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corrugation orientations on the axial behavior of the composite walls. The failure modes, load-displacement
curves, and characteristic parameters were obtained, and the influences of different configurations on the load-
bearing capacity, stiffness, and ductility were analyzed. The experimental results indicate that the specimens
with embedded corrugated steel plates mainly failed by local buckling, whereas those with perimeter-plate-
connected corrugated steel plates mainly exhibited global out-of-plane instability. Compared with the specimens
with embedded corrugated steel plates, the axial compressive capacities of CTCFW-3 and CTCFW-4 increased
by 92.09% and 78.58%, respectively, while the initial stiffness increased by 221.43% and 121.43%,
respectively. Compared with the specimens with horizontally arranged corrugated steel plates, the axial
compressive capacities of CTCFW-1 andCTCFW-3 with vertically arranged corrugated steel plates increased
by 21.69% and 30.90%, respectively, indicating that vertically oriented corrugated steel plates participated
more effectively in resisting axial compression. Based on the combined action of the cold-formed steel frame,
corrugated steel plate, and foam concrete, a formula for predicting the axial compressive capacity of CTCFW
was proposed using the superposition principle. The difference between the calculated and test results was
within 10%.

Keywords: cold-formed thin-walled steel; composite wall; corrugated steel plate; foam concrete; axial

compressive performance
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Table 1 Design parameters of specimens

e 1A 2 N (R X580 AR SCTT 1) AR S B /mm WAL I SR S
. CTCFW-1 2400 mmX1 200 mm 1t Ji) 85 UBYX 42X 2.0 YX-85-290-854
R CTCFW-2 2400 mmX1200 mm 18] 85 UBYX 42X 2.0 YX-85-290-854
. CTCFW-3 2400 mmX1 200 mm 1t Ji) 35 C120X44X30X2.0  YX-35-130-815
neR CTCFW-4 2400 mmX1 200 mm B 18] 35 C120X44X30X2.0  YX-85-290-854
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Table 2 Material properties of steel

RS [ ‘ Je JI 58 JEE £,/ M Pa PUHLSRJE £,/ MPa JRPERL L E/MPa
156 E P fE 1K 50 A PR EA SR
PA-1 2.00 369. 69 596.73 212 009
PA-2 2.00 369. 19 367.98 595. 88 596. 99 206 494 207 949.75
PA-3 2.00 364.43 592. 65 210 236
PB-1 0. 60 251. 44 513.93 243 687
PB-2 0. 60 258. 81 253. 31 532.75 522.73 267 836 234 202. 33
PB-3 0. 60 249. 68 521. 50 191 084
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Fig.1 Foam concrete composite walls with embedded

corrugated steel plate
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Fig.2 Foam concrete composite walls with corrugated

steel plate connected by perimeter plate
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Fig.3 Uniaxial tensile stress-strain curves
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Fig.4 Test setup and measurement arrangement
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Fig.8 Load-displacement curves
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Table 3 Characteristic parameters

- Jet e A WA A5 IR K SRS I W2/
N,/kN A,/mm N,.x/kN A/ MM N,/kN A,/mm kN/mm
CTCFW-1 275.74 5.77 283.75 9.85 241.19 8.99 1.56 52.13
CTCFW-2 221.61 5.01 233.17 8.07 198.19 11.05 2.21 49. 88
CTCFW-3 517.77 3.75 545.07 4.62 463. 86 6.79 1.81 167. 56
CTCFW-4 390. 36 4.77 416. 39 6.45 353.71 10. 59 2.22 110. 45
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Table 4 Comparison between calculated values and test

values of axial compressive capacity

R A N/KN R H Nyoo/ KN N/N,
CTCFW-1 297.01 283.75 1.06
CTCFW-2 247.68 233.17 1.04
CTCFW-3 526.70 545. 07 0.97
CTCFW-4 376.35 416. 39 0.90
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