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Practical calculation analysis of system transformation of
self-anchored suspension bridge

XIANG Zhongfu, JIANG Junqgiu, CHEN Guicheng, ZHANG Zhuo

(College of Civil Engineering, Chongqing Jiaotong University, Chongqing 400074, China)

Abstract; To conveniently calculate the tension force of each suspension cable of self-anchored suspension bridge
during system transformation in design phase, a practical calculation method was proposed based on the internal
force state of main cable. The main cable was divided into tension section and free suspension section according to
the tension degree of the suspension cable. Based on the idea of displacement method in structural mechanics, the
internal force of main cable tension section was made consistent with that of target state by adding restraints at the
corresponding suspension points of main cable. Then the free deformation of each main cable segment was balanced
by releasing the restraints to obtain the main cable state under this condition. Considering the energy conservation of
each main cable segment before and after restraint release as well as the deformation compatibility conditions of the
main cable, the equilibrium equation of the main cable was established and solved to obtain the internal forces of
each main cable segment after system transformation. Next, according to the vertical unbalanced force between the
main cable segments of the self-anchored suspension bridge, the cable forces under this condition were calculated.
By comparing with the test results in engineering examples, it shows that the proposed method is convenient and
concise, which is independent of the effect state of the former stage. The calculation results of the proposed method
met the accuracy requirements, which can be applied in the system transformation analysis and structural design
analysis of general self-anchored suspension bridges and might be the guidance for structural design and
optimization.

Keywords: self-anchored suspension bridge; system transformation; main cable state analysis; tension force of

suspension cable; practical calculation
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Fig.1 Simplified diagram of calculation model
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Fig.2 Simplified diagram of cable-shaped mechanical model
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Fig.3 Schematic of main span cable tension process
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Fig.4 Change of main cable segments before and after restraint

release
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Fig.5 Calculation flow chart
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Tab.1 Cableforce and distribution of suspension cables in target

completion state

MR MERI/N AR ]/ mm
11 1 631.9 474.9
12 1561.7 459.5
13 1533.1 454.8
14 1501.7 451.1
15 1476.5 448.8
16 1472.7 447.4
17 1470.8 446.9
18 1 458.4 446.6
19 1415.8 446.9
20 1435.0 447.4
21 1 458.8 447.9
22 1 470.6 448.6
23 1487.9 449.2
24 1 505.7 449.7
25 1 447.9 449.9
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Fig.8 Horizontal component change of main cable
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Tab. 2 Preliminary tension of cable

sk f1/N
TH MERRT P
THAE R E
1 11 125.9 117.8 0.06
2 12 111.7 112.4 0.01
3 13 125.2 127.2 0.02
4 14 152.6 156.7 0.01
5 15 197.1 207.2 0.01
6 16 271.9 280.4 0.07
7 17 420.3 391.3 0.06
8 18 705.3 676.2 0.04
9 19 2 059.8 2097.7 0.02
10 20(4H) 2355.0 2 355.0 —
. 20 2833.4 2845.4 0.01
21 (%f) 3 473.0 3 473.0 —
. 21 2 899.3 3072.5 0.06
22( %) 3290.0 3290.0 —
. 2 2 968.8 3183.6 0.07
23 (4f) 1 900.0 2 130.0 —
14 23 3704.3 3 650.4 0.01
15 24 22293 2204.5 0.01
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