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Study on Structural Type of New Steel-concrete Composite Bridge Pylon

WANG Peng'?, WANG Kangning'?, HUANG Chunlei'?
(1. National Key Laboratory of Intelligent and Green Bridge Construction, Wuhan 430034, China; 2. China Railway
Bridge Research Institute Co., Ltd., Wuhan 430034, China)

Abstract: In view of the unilateral constraints of the steel panels of the traditional steel-concrete composite bridge
pylon, it is easy to have local buckling, complicated stiffener structure and difficult to construct. Two new types of steel-
concrete composite bridge pylon are proposed, which are the stiffened ribbed outer clad steel hollow concrete composite
bridge pylon and the double steel plate - UHPC (Ultra-High Performance Concrete) composite bridge pylon. Taking a
composite pylon of a canyon kilometer-level railway suspension bridge as the engineering background, the structural
dimensions of two new composite bridge pylons are proposed. The structural mechanical properties of the proposed new
composite bridge pylons are analyzed by finite element modeling, and the technical and economic indexes of the two
new composite bridge pylons and the original four-limb lattice steel tube-concrete composite bridge pylons are compared
and analyzed from the construction and economic levels. The research results show that the two new steel-concrete
composite section pylons can meet the design requirements of the static and stability of the main pylon of the long-span
suspension bridge in the specification, and have the advantages of simplified structure, excellent mechanical performance
and reduced construction difficulty. The material cost of the outer clad steel hollow concrete composite bridge pylon
and the double steel plate - UHPC (Ultra-High Performance Concrete) composite bridge pylon is about 13 % and 19 %
higher than that of the original designed concrete-filled steel tube bridge pylon respectively. However, considering the
reduction of construction cost brought from the structural simplification and the high performance of UHPC materials,
the cost of construction and later operational maintenance is greatly reduced.

Keywords: bridge engineering; long-span structure; suspension bridge; UHPC; steel-concrete composite bridge pylon
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