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Optimization of Bridge-Completing Cable Force in Cable-Stayed Bridge with
Long-Span Steel Box Girder

QI Chao, LI Yuansong', YANG Heng, ZHOU Xiaolong
School of Resource and Civil Engineering, Wuhan Institute of Technology, Wuhan 430074, China

Abstract: To optimize the cable forces in the cable-stayed bridges, we adopted the key nodal displacement as
constraint conditions to minimize the bending moment of overall structure. Firstly, the optimized load factor and
the initial force of the cable were calculated in Midas/Civil model. Secondly, the coefficient matrix and bending
moment data were imported into Excel to define a target function and constraint conditions for the initial cable
force. Finally, the optimized cable force was obtained by locally adjusting the initial cable force in Midas/Civil
model. The results from analyzing a case of cable-stayed bridge show that the bending moment and maximum
vertical displacement of the girder, bending moment and maximum horizontal displacement of the main tower
decrease by 36% ,51% , 70% and 74% respectively. The cable force evenly distributes, and the alignment of
cable-stayed bridge becomes smoother after optimization.
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Fig. 1 Diagram of structural system of cable-stayed bridge (unit:m)
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Tab. 1 Cable force before optimization
i £ Gz EW)
No. cable force / kN No. cable force / kN
L1 935 R1 306
L2 3889 R2 2288
L3 4 450 R3 4029
L4 4937 R4 4719
L5 5458 R5 4758
L6 5997 R6 4703
L7 6349 R7 4621
L8 6207 RS 4593
L9 5833 R9 4644
L10 5650 R10 4563
L11 5471 R11 4 461
L12 5260 R12 4338
L13 5052 R13 4126
L14 4854 R14 3956
L15 4672 R15 3783
L16 4474 R16 3836
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Tab.3 Comparison of data before and after optimization

FREHE EEREE FRBm EHBAKP
Bt bending  bending 1% ¥
S moment  moment of vertical horizontal
data type of main main tower / displacement displacement
girder / (kN-m) of main of main
(kN-m) girder / m tower / mm
Hfkwr -220496  -5323 -0.115 8.1
itk -141531 1579 -0.056 2.2
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Tab.2 Cable force after optimization

Gt £V G £V
No. cable force / kN No. cable force / kN
L1 2423 R1 2324
L2 4162 R2 2892
L3 5556 R3 4537
L4 5733 R4 5061
LS 5579 RS 5171
L6 6075 R6 5186
L7 5949 R7 5136
L8 5991 R8 5066
L9 5579 R9 5100
L10 5432 R10 4949
L11 5288 R11 4794
L12 5139 R12 4 606
L13 4996 R13 4272
L14 4 874 R14 4110
L15 4783 R15 3874
L16 4318 R16 3852
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Fig.3 Comparison of stay-cable force before and after

optimization
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