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Abstract

Based on the engineering background of the Changshu Bixi Bridge (extradosed concrete ca-
ble-stayed bridges (ECCB)) and by means of the influence matrix method, taking the minimum
bending energy of the main girder and tower as the objective function and taking the internal
force of the control section of the main girder and tower as the constraint condition, the cable
force optimization analysis of the bridge was conducted. The results show that the optimized cal-
culation of the bridge’s reasonable cable force can help to reduce the negative impact of concrete
shrinkage creep and prestress loss on the bridge’s operation. The moving load has few effects on
the structure state. The bridge state meets the design specification and the objective of bridge
state optimization.
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Figure 1. Main bridge elevation and cable number
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Figure 2. The overall finite element model of Bixi Bridge
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Table 1. Reasonable initial tension of integral cast construction

=1 RSN

R R 5 1# 24 3# 44 5# 6 TH#
— UM BRI TR J1(kN) 2339 2297 2445 2594 2751 2907 3048
BRI RIS 1'% 2'% 34 44 54 6'# 7%
— AR BEAT5K F1(KN) 2412 2355 2397 2563 2689 2843 2994
Table 2. Reasonable bridge cable force
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EE R SI(KN) 2221 2161 2323 2501 2667 2839 3009
BHRLRRS 1'% 2'% 3 44 5 6'# T#
EE R SI(KN) 2346 2288 2326 2478 2620 2771 2930
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Figure 3. Reasonable bridge cable force histogram
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Figure 4. Reasonable bridge bending moment diagram
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Figure 5. Reasonable bridge axial force diagram
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Figure 6. The upper edge stress diagram of a reasonable bridge structure
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Figure 7. The lower edge stress diagram of a reasonable bridge structure
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