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Parameter Sensitivity Analysis of Single-Tower Cable-Stayed Bridge with Mixed Beam
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Abstract: To improve the efficiency of the review simulation model of the bridge monitoring unit and study
the influence of different parameters of the single-tower mixed beam cable-stayed bridge on the bridge’ s
completed state in the construction process, this paper, taking the cable-stayed bridge of Tongji Road in
Foshan with a span of (200+68+46) m as the engineering background, adopted the single control variable
method and response surface-Monte Carlo method for sensitivity analysis. Taking the main beam alignment,
main tower alignment, main beam stress, and the variation of cable-stayed bridge force as control objectives,
this paper studied the influence of the variation of main beam weight, initial tensile force, and other
parameters on the state of the completed bridge. The results show that the dead weight of the main beam and
the initial tensile force are sensitive parameters. Construction temporary load is a sensitive parameter, and
girder stiffness and cable elastic modulus are non-sensitive parameters.
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Figure 1 Finite element model of Tongji Road cable-stayed

bridge in Foshan
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Table 1 Comparison of bridge status between monitoring

unit model and design unit model

PR A FRLIE /mm EELE/mm ERN )/ MPa
Wi s 1A —175 54 —95.4
BT —424 84 —106.9
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Figure 2 Main beam deformation(unit:mm)
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Figure 3 Main tower deformation (unit:mm)
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Figure 4 Main beam stress(unit:MPa)
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Figure 5 Influence of beam weight variation on main bridge alignment and cable force
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Figure 6 Influence of temporary load variation on main brige alignment and cable force
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Figure 7 Influence of initial tensile force on main bridge alignment and cable force
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Figure 8 Influence of main beam stiffness variation on main beam alignment and cable force
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Figure 9 Influence of elastic modulus of cable on main beam alignment and cable force
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Table 4 Comparison of bridge completed state between

monitoring unit model and adjusted design unit model

WHERES FRLE/mm EELE/mm FRR S/ MPa
W A —175 54 —95.4
B A —187 57 —97.4
/ J—/E@:B AN &
T <h/h 187 E

(a) ERBIE
e k.57

A\XE'(/J\ :—42

(¢) ERNJ) (AL :MPa)

E11 AEF&THER
Figure 11 Adjusted design unit model
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