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Abstract ; Multi-planar tubular joints have problems of various geometric forms, complicated loads, and many factors
which influence the bearing capacity of the joints. For these problems, the bearing capacity of common multi-planar
KKT-joints was discussed in practical engineering. Based on numerical simulation, nonlinear finite element analysis was
mainly used in the ultimate strength on multi-planar KKT-joints by ANSYS. The bearing capacities and the failure modes
were demonstrated. And then the influences of some important geometric parameters on the ultimate strength were
analyzed and summarized. Based on the design formulas of the bearing capacities on T-joints and K-joints of the code,
the computational formula of the ultimate bearing capacity on multi-planar KKT-joints was discussed. The results show
that the failure modes mostly belong to plastic failure of the walls of the chord. The diameter ratio 8, of T-branch to the
chord, the diameter ratio B, of T-branch to the chord and the diameter-thickness ratio y of the chord have major
influences on the bearing capacity of the joints. The computational formula of the bearing capacity on KKT-joints has
some positive connections with the design formulas of the bearing capacities on T-joints and K-joints.
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Figure 1 Geometric model of KKT-joints
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Geometric parameters of KKT-joints

Table 1

WA D/mm T/mm By

12 0.30 0.30 5 4
13 0.35 0.35 8 5
KKT 400 14 0.40 0.40 10 8
15 0.45 0.45 12 10
16 0.50 15 12
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Figure 2 Vertical view of the joints under load
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Figure 4  Stress distribution and expansion

process of KKT-joints
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Figure 7 Curve of P,-3,
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Table 4 Calculation results of the FE method compared with the calculation results of the design code
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D/mm Bi B, ty/mm t,/mm (D/T)
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