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Abstract : To study the behavior of square concrete-encased CFDST members under pure torsion, a
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calculation formula for torsional bearing capacity was proposed. The ABAQUS was used to
establish the model of square concrete-encased CFDST members, the working mechanism of the
members under pure torsion and the important parameters affecting the bearing capacity of the
members were analyzed. Finally, the pure torsion calculation formula was proposed by the
superposition method. The whole process of stress can be divided into three stages:elastic stage,
elastoplastic stage, plastic stage. In the elastic stage, the members were subjected to synergistic
force,and an interaction force was generated ,but it was relatively small. In the elastoplastic stage,
the outer concrete was separated from the steel tube and no interaction occurs. The working
mechanism of members under pure torsion was analyzed, and the outer steel tube’s strength,
diameter and diameter thickness ratio were important parameters affecting the torsional bearing
capacity of the members. The deviation between the calculated value of the pure torque formula
obtained by the superposition method and the simulated value of the finite element was within
basically 10% , and the formula was relatively reliable. The square concrete-encased CFDST
members have good torsional bearing behavior, and the pure torsional formula proposed in this
paper based on the superposition principle can better calculate its torsional bearing capacity.

Key words: square concrete-encased CFDST members; pure torsion; finite element analysis;
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Table 1 Comparisons between the test and FEM results
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s mm mm MPa MPa MPa MPa  (kN-m) (kN-m) " P
scl-1 200 120x2.98 378 — 62.3  43.4 242 250  0.968
scl2 200 120x2.98 378 — 6.3 434 243 250  0.972
scd-1 200 100x2.98 378 — 623 434 184 198 0929 g
sc42 200 100x2.98 378 — 6.3 43.4 185 19.8 0934 2]
sc5-1 200 80x2.98 378 — 62.3 434 14.3 155 0.923
s¢5-2 200 80x2.98 378 — 6.3  43.4 14.2 15.5  0.916
cpul 165x3  42x3  260.0  326.6 50 — 251 262 0.958
cpu2 165x3  75x5  260.0  355.4 50 — 3.2 331 1.003
cpu3 165x4  42x3  286.4  326.6 50 — 3.5 354 0975 g
cpud 165x4  75x5  286.4  355.4  64.5 — 4.0 423 0.9 12
cpus 165 x4.6 42x3  365.6  326.6  64.5 — 47.8  49.0  0.976
cpu6 165x4.6 75x5  365.6  355.4  64.5 — 53.6 557 0.962
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