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Mechanical Performance Analysis and Construction Monitoring
of Pedestrian Cable-stayed Bridge with Complex
Special-shaped Small Curve Single Inclined Tower Ring Beam

YE Yu

( Quanzhou Transportation Comprehensive Law Enforcement Detachment, Quanzhou, Fujian 362000, China)

Abstract; As a bridge with a structurally unique form, the complex irregular small-curve single-pylon cable-stayed
footbridge with ring beams holds significant research importance regarding its mechanical performance and construction
control. Based on an actual project, a finite element model of the completed bridge was established and verified using
two different software packages. A systematic analysis was conducted on the mechanical performance of the entire
bridge and its key components under dead and live loads, and construction monitoring was carried out accordingly. The
results indicate that the main girder exhibits consistent stress trends under both dead and live loads, demonstrating
strong spatial mechanical behavior. The box main girder is subjected to symmetrically distributed compressive stress,
while both the middle and side ring beams experience tensile stress, with the peak stresses occurring at the pylon-girder
connection. The pylon is primarily in compression overall, and its stress along the height shows a trend of first increas-
ing, then decreasing, and finally increasing again. Under the combined effects of dead load and crowd load, when a =
120° and 240°—that is, when the suspension cable and the wind cable are jointly anchored to the box girder—the
maximum stress in the two suspension cables reaches 108.5 MPa. The displacement of the main girder shows a sym-

metrical distribution, with the maximum displacement of —29.62 mm occurring at the a =180° position on the side
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ring beam. Field monitoring data shows that the deviation between the measured elevation and the theoretical elevation

of the main girder is within 14 mm. The stress variation trends in the pylon root section and the inclined column root

section are basically consistent with the theoretical calculations, and both sections are under compression. The devia-

tion between the measured and theoretical tensions of the stay cables and backstay cables is within +10% ,

and the

difference in cable forces at the final completed bridge state is within +5% , meeting the required accuracy standards.

Keywords: pedestrian cable-stayed bridge; complex special-shaped small curve single inclined tower ring

beam; force analysis; construction monitoring
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