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Abstract: In order to improve the anti — overturning safety level of single — column pier structural bridges, solve the key
engineering problems of frequent overturning accidents and insufficient anti—overturning stability in the operation stage, and
achieve the goal of reducing the risk of major economic losses and casualties caused by accidents. The specific research is
carried out in the typical structural form of three—span single—column pier continuous beam bridge. Through the finite element

software, a refined numerical model is established to simulate the extreme partial load condition ( 200 % overload of single
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vehicle ), collect the data of bearing deformation and box girder rotation angle before reinforcement, and put forward a variety of

reinforcement schemes. The variation law of relevant parameters after reinforcement is analyzed by model calculation, and the

feasibility, practicality and optimal applicability of each scheme are systematically verified. The research shows that the

combined reinforcement scheme of auxiliary pier and joint end tensile device has the best effect, with 2. 59 times safety reserve,

which can fundamentally solve the problem of insufficient anti—overturning stability of single—column pier continuous beam bridge

under extreme eccentric load. The research results can provide reliable theoretical basis and technical support for the anti-

overturning stability research and reinforcement engineering design and construction of similar in—service single —column pier

continuous girder bridges.

Key words: single column pier continuous beam bridge ; anti—overturning stability ; finite element simulation ;

scheme ; extreme partial load
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Fig.1 Basic parameters of bridge
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Fig.3 Model diagram of vehicle load application
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Fig. 4 Finite element model of auxiliary pier reinforcement
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Fig.5 Steel cap beam diagram
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Fig. 6 Finite element solid model of steel cap beam reinforcement
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Fig. 9 Refined model diagram of combined reinforcement
of steel cap beam and tensile device
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Fig. 10 Deformation diagram of auxiliary pier reinforced bridge
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Fig. 11 Auxiliary pier and bearing deformation diagram
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Fig. 12 Angle change diagram of auxiliary pier reinforced
box girder overturning process
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Fig. 13 Deformation diagram of steel cap beam reinforced bridge
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Fig. 14 Deformation diagram of steel cap beam and bearing
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Fig. 15 Angle change diagram of box girder reinforced by
steel capping beam during overturning process
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Fig. 16 Bridge deformation diagram of joint end tensile device
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Fig. 17 Angle change diagram of box girder reinforced by
joint end tensile device during overturning process
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Fig. 18 Stress contour plots of each component under combined
strengthening by auxiliary piers and tensile resistance devices
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Fig. 20 Stress cloud diagram of each component under the combined

reinforcement of steel cover beam and tensile device
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