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Mechanical Performance Analysis of a Long-span Flexible
Double-pylon Cable-stayed Bridge with Composite Girders

AN Peng

( China Railway Construction Urban Construction & Transportation Development Co., Lid.,

Suzhou, Jiangsu 215151, China)

Abstract; Based on the Jusong Specially Long-span Bridge, considering the structural characteristics of a
long-span flexible double-tower double-cable-plane hybrid composite girder cable-stayed bridge, a three-
dimensional finite element model was established using ABAQUS, and nonlinear static analysis and modal
analysis were conducted to investigate the stress and deformation characteristics of the bridge deck, stay
cables, and bridge towers under dead load and highway-class I vehicular load. The results show that the
stay cable forces in the main span are significantly higher than those in the side spans, and the cable
force distribution should consider both mid-span deflection control and the balance of horizontal
displacement at the tower tops. The bridge towers are mainly subjected to axial compression with
additional bending moments, exhibiting the characteristics of compression-bending members. Stress
concentration occurs in the bridge deck at the connection region with the approach bridge, where the
maximum tensile stress is approximately 41MPa, and it is recommended to enhance reinforcement in the
tensile zones or to provide a gentle-slope transition layer to improve the stress gradient. The fundamental
natural frequency of the bridge structure is 0. 205Hz, and the 10th-order natural frequency is 0. 668Hz,
with a dense overall frequency distribution and pronounced mode coupling, indicating typical dynamic
characteristics of long-span flexible structures.
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Fig.2 Elevation of the north main pylon of the
Jusong Specially Long-span Bridge (unit:cm)
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Fig.1 Span arrangement of the Jusong Specially Long-span Bridge( unit:cm)
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Fig.3 Finite element mesh dividing
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Table 1 Physical and mechanical properties of materials

KL £ R PP/ Pa NEL/NM B/ (kg - m>)
R+ 3.26x10'"° 0.2 2 549
RHLR WL 1.95x10" 0.3 7 810
g} 2.06x10" 0.3 7 850
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Table 2 The self-vibration characteristics of the Jusong

Specially Long-span Bridge

PRI APRMIE/H,  AIRAW/s AR/ (rad - s7")

1 0. 205 4.878 1.288
2 0.237 4.219 1.489
3 0.243 4.115 1.527
4 0.288 3.472 1. 810
5 0.495 2.020 3.110
6 0.538 1. 859 3.380
7 0. 565 1.770 3.550
8 0. 5% 1. 684 3.732
9 0. 607 1. 647 3.814
10 0. 668 1. 497 4.197
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Fig.8 First six vibration modes of the Jusong Specially

Long-span Bridge
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