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Force Analysis of Rotating Spherical Hinges in Long-span Continuous
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Abstract: The flat turning method of bridges is increasingly widely used in the construction of bridges spanning existing
lines due to its characteristics of convenient and fast construction and minimal impact on existing lines. The key to the
construction of bridge rotation lies in the lower spherical hinge structure, which is subjected to considerable compressive
stress during the bridge rotation process. In order to study the force conditions of rotating structures during rotating
construction, the maximum compressive stress of the rotating spherical hinge structure is comparatively calculated and
analyzed through the analysis of elastic mechanics theory and finite element numerical analysis, and the stress
distribution of each part of the rotating structure is analyzed in detail. The results show that the theoretical analysis
indicates that the maximum compressive stress of the lower ball hinge is 15.54 MPa, and the maximum principal
compressive stress of the finite element analysis is 15.40 MPa. The two match well. The finite element analysis results
show that the compressive stress of the upper and lower ball hinges is generally at a relatively large compressive stress
level, presenting the characteristics of being small in the middle and large at the edge.

Keywords: long-span continuous beam; flat rotation method; rotating ball hinge; theoretical analysis; finite element
method
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