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Mechanical Performance Analysis of Conical Hollow Sandwich Steel
Tube Concrete Compression Bending and Torsion Members
Su Yifeng
Xi’an Peihua College
[Abstract] A numerical simulation model of circular hollow sandwich steel-concrete compression
bending torsion components was established using ABAQUS, and the correctness of the model was verified.
The same modeling method was applied to analyze the torque angle relationship curve of this type
of component under compression bending torsion load. The influence of void ratio, taper, concrete
strength, and internal and external steel pipe strength on the mechanical performance of components
was discussed. The results show that the torque angle curve of the component can be divided into
three stages; The changes in concrete strength and inner steel pipe strength during the loading
process have a relatively small impact on their ultimate torque, while the changes in outer steel
pipe strength have a significant impact on the bearing capacity of such components.
[Key words] Conical hollow sandwich steel tube concrete; Torque angle relationship; Large void

fraction; finite element analysis
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Fig. 31Typical compression torsion T-0 curves of

specimens
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Fig.2 Comparison of failure modes of outer steel pipes
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Fig.3 Comparison of failure modes of inner steel pipes
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Fig.4 The influence of strength of external steel tube

on torque curve
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Fig. 5 The influence of internal steel tube strength on

torque curve
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Fig. 6 The influence of concrete strength on torque curve
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Fig.7 The influence of hollow ratio on torque curve
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Fig.9 The influence of taper on torque curve
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