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Study and Application of Key Technology of Long-span Box
Girder Bridge Strengthened by Cable-stayed System
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2. School of Civil Engineering, Shandong Jiaotong University, Jinan Shandong 250357, China)

Abstract: In view of the deficiency of traditional strengthening methods in solving the crack and mid-span
deflection disease of long-span PC box girder bridges, the cable-stayed system strengthening method is
proposed. The local stress performance of the reinforced structure system and key structures is studied by
theoretical calculation and model test. The key technologies such as construction process monitoring method
and construction quality control points are proposed. The result shows that (1) without changing the load of
the original bridge, the number of cables has great influence on the mechanical performance of the bridge
structure, the more the number of cables, the smaller the maximum principal tensile stress of the main
beam, the more uniform and gentle the cable force, and the anchor points shown by the cable layout are

concentrated at 1/3—1/4 span; (2) the allowable static stress value of the cables can be the lower limit of
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the allowable stress value of the cables of highway low-pylon cable-stayed bridge, the reasonable allowable
stress value of the cables can be further determined by accumulating the stress amplitude data under the live
load of the newly added cables during the operation period; (3) the elastic support provided by the stay
cables greatly improved the stress process of the main beam, and also improved the elastic deformation
capacity and bearing capacity of the main beam; (4) during the tension process and the loading process of
the failure test, there is no obvious disease at the bracket connection position and no obvious deformation of
the joist, which indicates that the force transmission mode is reasonable and reliable; (5) the invention of
key structures such as the sliding cable saddle of the stay cable, the bracket and the joist can reliably
transmit the new cable force to the original box girder and minimize the adverse additional force and local
stress; (6) the proposed construction process monitoring method can control the stress and geometric shape of
the completed bridge within the expected target range and ensure the safety in the construction process; (7)
the formulated special construction technical specifications and special project quality inspection and
evaluation standards can effectively control the project quality. The research result has been successfully
applied to the (75+7x120+75) m reconstruction project of Dongming Yellow River Highway Bridge, good
strengthening effect has been achieved, which can provide reference for similar projects.
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Fig.1 Connection structure of main girder anchor zone
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