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Study on ultimate bearing capacity of tubular joints
strengthened by external stiffening plates
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Abstract; There is no clear calculation method to consider the influence of stiffening on the bearing capacity of the
tube joints stiffened with the external stiffening plates which are widely used in UHV long-span transmission
towers. Therefore, the failure mode, bearing capacity, strain distribution and plasticity development law of tube
joints with unstiffened and externally stiffening plates were studied through experiments and finite element analysis
in this paper. Test results indicate that the external stiffening plates can significantly improve the bearing capacity
and stiffness of the joints and postpone the joints’ failure process. Compared with the tested results, the FEA could
better simulate the failure modes and bearing capacity behavior of the joints. To estimate the influence of external
stiffened plates on the increase of bearing capacity under different parameters, 16 unstiffened joint models and 144
stiffened joint models were analyzed by finite element method. The results show that the bearing capacity of the
joints strengthened by external stiffening plates can be considered as the sum of the bearing capacity of
corresponding unstiffened joints and the lifting value of external stiffening plates. AlJ]'s suggested formula can
accurately predict the bearing capacity of unstiffened joints. The lifting value of external stiffening plates is
positively correlated with the diameter ratio of brace to chord, the width factor and the thickness factor of external
stiffening plates, and negatively correlated with the radius-thickness ratio of chord. In this paper, the improved
“shear strength method” is used to calculate the lift value of the external stiffening plates, and the influence of the
performance of the chord and the brace is considered.
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Tab. 1 Main parameters of specimens
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Tab. 2 Test results of material properties
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Fig. 6 Layout of displacement gauge and strain gauge
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Tab. 3 Ultimate bearing capacity of specimens
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Tab. 6 Parameter values obtained by regression analysis
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