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Effect of Pylon Segment Connection on Ultimate Capacity of Intermedi-
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Abstract: Taking the Taizhou Yangtze River Highway Bridge as an engineering background, the effect
of the pylon segment connection on the ultimate capacity of the intermediate steel pylon for multi-span
suspension bridge is studied by the finite element method. Considering the geometrical and material non-
linearity of the middle steel bridge tower and the contact nonlinear influence of the pylon segment con-
nection, a multi-scale finite element model including the local pylon segment modelled by the shell ele-
ment is established in ANSYS, and the ultimate bearing capacity results of intermediate steel pylon un-
der two typical loading modes are calculated and compared using the presented model and the line ele-
ment model. Research shows that: the failure modes of the pylon under the two typical loading modes
are basically the same. Local plastic hinge forms at discontinuous position of material of upper segment

and the tower becomes mechanism; the load-displacement curves caculated by multi-scale and line fi-
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nite element models are similar. The ultimate bearing capacity by multi-scale model is slightly higher,

and the difference is no more than 2%. It can be conclued that the pylon segment connection is not the

weak point of the tower structure, and its effect on the ultimate bearing capacity of pylon can be ignored.

Keywords: multi-span suspension bridge; pylon segment connection; multi-scale model; ultimate ca-

pacity; contact nonlinearity
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