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Deflection Variation Rule of Main Girder for a Concrete Cable-Stayed

Bridge Based on Combined Static and Dynamic Modification
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Abstract: In order to solve the problem of continuous downward deflection of the main girder for a concrete
cable-stayed bridge during its service life, the deflection variation of the main girder for a long-span concrete
cable-stayed bridge during its service was analyzed based on the modified model. A dual-objective optimization
problem was constructed by using the combined static and dynamic finite element model modification method
and was solved by the non-dominated sorting genetic algorithm (NSGA- I ). The Pareto optimal solution set
was obtained, and the coordinated optimal solution was found in the Pareto optimal solution set, so as to
modify the finite element model. The calculated values of static displacement and natural frequency of vibration
were in good agreement with the measured values after model modification, which can appropriately reflect the
actual working state of the structure. On this basis, the influence of time-varying factors such as creep mode and
cable relaxation effect on main girder alignment was analyzed by referring to the monitoring data over the years.
The results show that the deflection calculated by CEB-FIP 2010 creep mode is closer to the actual deflection.
The largest downward deflection is located in the middle span of the bridge, which is about 270 mm after 20
years of service. In the first five years, the average growth rate of the mid-span deflection of the main girder is

33 mm per year, and the total deflection in the first five years accounts for about 50% of that in the first 40
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years. The downward deflection of the main girder tends to be gentle in the later period.

Keywords:bridge engineering; cable-stayed bridge; model modification; main girder deflection
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Figure 1 Half-span elevation(unit: cm)
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Figure 2 Deflection variation of main girder
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Figure 3 Finite element calculation model
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Figure 4 Coordinated optimal solution by the

maximum bending angle method
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Figure 5 Layout of static displacement measuring points (unit: cm)
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Figure 7 Pareto optimal solution
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Table 1 Comparison of model parameters before

and after modification
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Table 2 Comparison between calculated and measured values

of static displacement before and after model modification
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Table 3 Comparison between calculated and measured
values of natural frequency of vibration before

and after model modification
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Figure 8 Influence of time-varying factors on

deflection of main girder
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Table 4 Calculation formulas of shrinkage and creep
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Figure 9 Deflection variation of main girder in

JTG 3362—2018 specification
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Figure 11 Deflection variation of main girder in
Japan specification
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Figure 12 Deflection variation of girder based on

modified model
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