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Abstract

The cable-stayed bridge composed of two different materials along the length direction of the
girder is called hybrid girder cable-stayed bridge. Generally, the beam of the main span is steel
girder, and the side span is concrete girder. The background bridge is a single tower hybrid girder
cable-stayed bridge, it is crossed the existing railway lines and is constructed by rotating method
to avoid the dangers on the railway. This paper introduces the key technology of structural design
and construction process of the bridge, simulates the different construction stages of the whole
construction process, analyses and calculates the cable tension, main girder deformation shape
and stress checking results of main components in different construction stages. In order to accu-
rately weigh and ensure the stability of the structure, the general method and principle of weigh-
ing and weighting are put forward. The results of this paper can provide theoretical basis for the
construction control of this project and provide reference for similar projects.
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Figure 1. General layout of main bridge
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Figure 2. Cross-section of pylon position
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Figure 3. Construction of temporary brackets and bridge tower
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Figure 4. Construction of main girder and installation of cables
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Figure 5. Weighting and tensioning cables
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Figure 6. Rotating stage
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Figure 7. Remove counterweight and adjust cable force after
completing rotating
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Table 1. Construction stage division
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Figure 8. Stage 1: construction of main pier

Figure 9. Stage 2: construction of main girder
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Figure 10. Stage 3: Construction of tower
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Figure 11. Stage 4 to 7: Completion of whole bridge
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Table 2. Cable force for each construction stage (unit: kN)
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PR T TE 1 T2 2 T2 3 BT R 71 RIE(%)
S1 3094.6 2317.7 2987.0 2990.5 0.1
S2 3170.2 2397.1 3099.4 3104.3 0.2
S3 35225 2520.3 3273.2 3279.1 0.2
S4 3974.5 2788.4 3637.1 3643.6 0.2
S5 4532.5 3202.5 4188.9 4196.1 0.2
S6 4359.6 25395 33294 3336.3 0.2
S7 4333.8 3246.1 4218.8 42253 0.2
S8 4304.7 3233.2 4181.0 4187.5 0.2
S9 4202.7 3652.8 4710.4 4717.5 0.2

S10 4378.0 3685.0 4753.2 4760.5 0.2
S11 6278.3 4716.3 6097.6 6108.3 0.2
S12 6366.4 4526.4 5877.2 5888.3 0.2
M1 1165.0 1151.4 1502.1 1505.7 0.2
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M2 1336.2 1410.3 1843.3 1851.9 0.5
M3 1354.2 1620.9 2115.6 2126.2 0.5
M4 1474.2 1791.2 23313 2343.7 0.5
M5 1614.3 1805.3 2342.0 2353.6 0.5
M6 1967.5 2293.1 2967.1 2979.1 0.4
M7 2496.7 2557.5 3303.2 3311.8 0.3
M8 2860.3 3069.2 3959.8 3966.9 0.2
M9 4913.6 3195.7 4120.3 4123.9 0.1
M10 6476.4 3990.1 5145.8 5146.5 0.0
M1l 7174.8 4460.0 5752.2 5749.3 -0.1
M12 7350.8 3675.2 4738.3 4732.4 -0.1
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Figure 12. Cable force of side span
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Figure 13. Cable force of middle span
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Table 3. Maximum stress value of each cable in construction (unit: MPa)
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S7 606 M7 575
S8 602 M8 554
S9 588 M9 687
S10 593 MI10 763
S11 580 MI1 741
S12 588 MI2 759
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Figure 14. Displacement shape of main girder in rotating
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Figure 15. Stress check results
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