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Figure 1 Main bridge schematic diagram (unit: cm)
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Figure 2 Schematic diagram of structural jacking for rotating

bridge load-bearing test ( small eccentricity condition)
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Figure 3 Curve of force-displacement relationship

under small eccentricity
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Figure 4 Schematic diagram of structural jacking for
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rotating bridge load-bearing test (large

eccentricity condition)
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Figure 5 Curve of force-displacement relationship

under large eccentricity
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Figure 6 Curve of the relationship between lifting
force and displacement
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Table 1 Test results for rotating bridge weighing test
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Figure 7 Forms of overturning instability of
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Table 2 Rotating bridge under unbalanced
moment conditions
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Figure 8

Vertical displacement cloud map of the entire bridge under the action of unbalanced moment
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Table 3 Contact stress of the spherical hinge

corresponding to the unbalanced moment
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Figure 9 Relationship curve between the anti-overturning

stability coefficient of the bridge and the unbalanced moment
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Figure 10 Finite element model of the rotating bridge
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Figure 11 Vertical displacement cloud map of the entire bridge under the action of unbalanced traction force
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Table 4 Contact stress of the spherical hinge

under unbalanced traction force
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Figure 12 Relationship curve between the anti-overturning
stability coefficient of the bridge and the

unbalanced tractive force
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Anti-overturning Stability Analysis of Horizontal T-structure Rotating Bridge

ZHENG Yuanxun', CHEN Yihan', JIA Fangyi’,ZHANG Wenming’, LIANG Chuan®’, ZHANG Shuaijie"*, BAI Liwei’

(1. School of Water Conservancy and Transportation, Zhengzhou University, Zhengzhou 450001, China;2. Sinohydro Bureau No. 11
Co. , Ltd. , Zhengzhou 450001, China;3. Zhengzhou Engineering Co. , Ltd., of China Railway Seventh Engineering Group, Zheng-
zhou 450003, China;4. China Railway Taiyuan Group Co. , Ltd., Taiyuan 030013, China)

’

Abstract: The anti-overturning stability of a rotating bridge structure is a key factor in ensuring rotating bridge con-
struction safety. Based on a cross-over rotating bridge project along the Taihang Expressway, the mechanical equi-
librium equations were derived under large and small eccentricity conditions through load-bearing tests. The rela-
tionship between spherical hinge friction moments and structural unbalanced moments was quantified, and the anti-
overturning mechanism of rotating structures was analyzed. By investigating the stress characteristics of rotating
bridge structures under different conditions, the influence patterns of unbalanced moments and unbalanced traction
forces on the stability of horizontal T-structure bridge structures were revealed. Results indicated that under the pro-
posed project conditions, structural displacement increased abruptly when unbalanced moments exceeded
25 600 kN - m or traction forces reached 6 600 kN, which caused significant stress concentration at spherical hin-
ges, reducing the overturning stability factor below 1. 00 and triggering structural overturnig instability. Based on
field measurement data and mechanical response analysis, the critical unbalanced moment and critical traction force
for the rotating bridge structure were quantitatively determined to be 29 822.6 kN + m and 6 689.0 kN, respec-
tively. The critical state criteria for structural anti-overturning instability was revealed, providing a scientific basis
for the safe design and construction management of rotating bridges.

Keywords: rotating bridge; anti-overturning stability; unbalanced moment; critical analysis; numerical simula-

tion; traction force
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