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Study on Flexural Performance of Profile Steel-Continuous Spiral
Stirrup Concrete Composite T-Beams

SU Dong" LI Guanghao ZHOU Gaojun WANG Zhen SHI Ligiang SUN Yanchen
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Abstract This paper proposes a kind of profile steel-continuous spiral stirrup concrete composite T-beam.
Finite element analysis and experimental studies are conducted on this composite T-beam. Compared with the
spiral stirrup concrete T-beam without profile steel, the stress state, failure mechanism, and damage
resistance behavior of the profile steel-concrete composite T-beam with continuous spiral stirrups are
investigated under mid-span loading. The effects of concrete strength grade, steel flange width, and spiral
stirrup spacing on the mechanical performance of the composite T-beam are analyzed. The results show that,
compared with the spiral stirrup concrete T-beam without profile steel, the profile steel-concrete composite T-
beam with continuous spiral stirrups maintains its ultimate bearing capacity even when the concrete is severely
damaged. Furthermore, the ductility of the T-beam is significantly improved. Under peak loading conditions,
the profile steel-concrete composite T-beam with continuous spiral stirrups exhibits superior damage resistance.
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Fig.1 Spiral stirrups embedded in rectangular beams
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Fig.2 Spiral stirrups embedded in circular columns
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Fig.3 Continuous spiral stirrup (Unit: mm)
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Table 1 Material parameters of the composite T-beam
e 5 3 T B 5 PRV
WA f)/(N ~mm?) S/(N- mm™) E/N+-mm™)
B 4 A 335 455 206 000
N 335 455 206 000
R 345 490 210 000
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Fig.5 Finite element model of the composite T-beam
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Fig.6 Damage modes of the composite T-beam

loaded to 18 mm displacement
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Fig.7 Damage modes of the composite T-beam

loaded to 100 mm displacement
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Fig.10 Stress distribution of concrete
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Fig.11  Stress distribution of spiral stirrup
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Fig.12  Stress distribution of steel
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Fig.13  Load-displacement curves
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and numerical simulation results
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