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Research on Replacement and Monitoring Technology of Tie Rods for
Fly-Bird-Type Arch Bridges
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Abstract: In order to enhance the efficiency of tie rod replacement for fly-bird-type arch bridges, the tie rods of
Zhongshan Bridge II are replaced by the improved and newly added tie rod method. The technology of “shearing and
tensioning simultaneously” is used in the construction. The old tie rods are cut in grades and the new tie rods are
tensioned in grades in accordance with the transverse symmetry and the symmetry on both sides of the arch ribs.
Tensioning is carried out in 10 levels, with 10% of the cable force at each level. Tensioning at each level cuts the steel
strands within 10% of the area of the old tie rods. After the bridge is completed, the force of the tie rod cables is
calibrated as a whole to complete the system transformation. At the same time, based on MIDAS Civil software, the
finite element model of bridge is established to simulate and analyze the anchor box structure optimization, system
conversion construction technology, structural force monitoring and cable breaking. The study result shows that the
measured cable force during the replacement of the tie rods is consistent with the construction organization design. The
construction process is safe and controllable. This tie rod replacement and monitoring technical system can be
conveniently applied in the reconstruction and reinforcing construction of existing fly-bird-type arch bridges, and has the
good economy and social benefits.
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