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Behaviour of circular curved concrete filled stainless steel

tubular struts under compression
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2. Fujian Provincial Key Laboratory of Advanced Technology and Informatization in Civil Engineering, Fuzhou 350118, China)

Abstract: A total of 16 specimens, including 12 curved concrete filled stainless steel tube (CCFSST), 3 straight
concrete filled stainless steel tube (CFSST) and one curved hollow stainless steel tube (CHSST) were tested to
study the influence of slenderness ratio (24, 48 and 72) and initial deflection (0-140mm) on the performance of the
circular curved composite members. The CCFSST members were concentrically loaded at the specimen ends, the
behaviour and failure modes of the CCFSST members were investigated and compared with those of conventional
CHSST and eccentrically-loaded CFSST members. The test results showed that the failure mode of CCFSST
members is overall buckling failure, with increasing slenderness ratio (A,) and initial deflection (u,) at the mid-
height, the initial stiffness and the ultimate loads decrease. In the post-peak stage, the load decrease becomes
slower for CCFSST specimens with larger A, or u,. It can be found that, the performance of CCFSST members is
similar to that of reference eccentrically-loaded CFSST members, and the load-carrying capacity of CCFSST
member subjected to concentrial compression is slightly higher than those of the corresponding straight CFSST
columns. Finite-element models (FEMs) for analyzing the mechanical performance of curved circular stainless steel
tubular struts were established and verified by the test results. The parametric analysis shows that the difference
between load-carrying capacity of CCFSST and CFSST members is within 5%. After that, comparisons were made
between the experimental results and the predicted load-carrying capacity using existing design code DBJ/T 13-51-
2010. It turned out that the result is conservative.

Key words: curved concrete filled stainless steel tubular struts; compression test; initial deflection; finite element a-

nalysis; load-carrying capacity
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Fig. 1 Curved members used in a space structure
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Fig. 2 A general view of member deflection curves
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Tab. 1 Specimen labels and member capacities
Atk 2w 5 L/mm An 0.2 /MPa u, () /mm N../kN N../kN Npg /kN
L1-0-C 600 24 315 0 608. 5 550. 0 456. 2
L1-1-C 600 24 340 5 479. 8 444. 8 383. 8
L1-2-C 600 24 350 10 385.0 397.2 331.0
L1-3-C 600 24 350 15 365. 2 348.9 291.7
L1-3-S 600 24 315 30 244. 2 242. 3 —
L2-0-C 1200 48 315 0 502.5 491. 6 396.7
L2-1-C 1 200 48 350 26 224.6 226.5 190. 7
L2-2-C 1200 48 340 53 139.6 131.2 123.6
L2-3-C 1 200 48 340 120 75.5 73.6 58.3
L2-1-S 1200 48 315 30 208.0 196. 1 —
L2-2-C(K) 1200 48 340 53 53.0 56.59 —
1.3-0-C 1 800 72 315 0 413. 2 381.4 338.9
L3-1-C 1 800 72 315 30 174. 6 169. 2 149. 2
L3-2-C 1 800 72 340 67 101. 2 99.9 90. 3
L.3-3-C 1 800 72 350 140 55.3 54.5 47. 6
L3-1-S 1 800 72 315 30 166. 5 162. 2 —
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Fig. 3 Test setup of curved specimens
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Fig. 4 Failure modes of all testing specimens
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Fig. 7 Lateral deflection of specimens during test
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