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Numerical simulation on the mechanical behavior of the concrete-filled

circular steel tubular welded K-joints
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Abstract:Based on the experimental study of concrete-filled circular steel tubular (CFCST) welded K-joints, the
finite element analyses were carried out using related test parameters to reveal the failure modes and stress
distribution laws of this kind of joint. The effects of the chord member diameter-thickness y, the diameter ratio g
and thickness ratio ¢ between the chord member and the web member on the ultimate bearing capacities, failure
modes and load-carrying efficiencies were studied. Results indicate that the bearing capacity, carrying efficiency and
the failure mode are correlated for this welded CFCST K-joints. When the web member fails, the g and ¢ have large
effect on the bearing capacities compared with the y. Under this condition the load-carrying efficiencies of joints are
all close to 1. When the joint fails because of the chord member punching shear, the g and y have larger effect on
the bearing capacities compared with the r. However under such condition, the ¢ has largest influence on the
carrying efficiencies. Finally the bearing capacity calculation method of the CFCST welded K-joint was studied and

the results can provide theoretical basis for engineering practice.
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Fig. 3 Failure mode of the specimens
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Fig. 4 Comparison between P, and P; when web fails
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