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Abstract

The hollow slab erection of concrete filled steel tube arch bridge is based on the principle of lon-
gitudinal and transverse symmetry. In this paper, taking the construction of zhaolongba river
bridge as an example, Midas civil modeling is adopted to simulate and calculate the transverse
symmetrical erection condition of the bridge on the girder carriage following the cable crane by
hole. Finally, under the guidance of the monitoring unit, the order of erection was dynamically
adjusted. Under the principle of symmetrical vertical and horizontal erection, the order of mi-
nor-cycle erection was optimized. Under the condition that the columns, main arch lines and in-
ternal forces met the requirements of the specification, the erection of the whole hollow slab of
the bridge was completed rapidly in four stages.
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Figure 1. Full bridge model
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Figure 2. Equivalent load diagram of beam carrier
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Figure 3. Deviation response of installed vertical steel tube
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Figure 4. Two rows of hollow plates are erected to form the longitudinal deviation response of the column
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Figure 5. Longitudinal deviation response of the remaining hollow slab column
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Table 1. Summary of column longitudinal displacement (mm)

= 1. AP ERAAFE RS %R (mm)
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Table 2. Maximum values of internal force and stress of column under various working conditions
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Figure 6. Stress of each column of two rows of hollow plates forming channels
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Figure 7. Stress of each column after installation of hollow plate
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Figure 8. Internal forces of each column in the erection of two rows of hollow plates to
form a channel (axial force)
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Figure 9. Internal forces of each column in the channel formed by erecting two rows of
hollow plates (shear force)
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Figure 10. Internal forces of each column in the channel formed by erecting two rows
of hollow plates (bending moment)
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Figure 11. Internal force of each column after the hollow plate is completely installed
(axial force)
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Figure 12. Internal force of each column when the hollow board is completely installed
(shear force)

12. FIMREFPRETRIEANN ()

WD A Civil

Hi o-samssce 11k POST PROCESSOR
BEAM FORCE

==
1,706002+003

N\ 2 0000

Figure 13. Internal forces of each column after all hollow plates are installed (bending
moment)
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Table 3. Settlement of control section of main arch under various working conditions (mm)
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Figure 14. Deformation diagram of main arch after installation of the seventh span
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Figure 15. Deformation diagram of main arch after installation of the whole bridge
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Table 4. Variation of maximum internal force and stress of main arch under various working conditions
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Figure 16. Schematic diagram of main arch internal force after the installation of the
whole bridge (axial force)
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Figure 17. Schematic diagram of main arch internal force after installation of the
whole bridge (shear force)
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Figure 18. Schematic diagram of main arch internal force after the installation of the
whole bridge (combined bending moment)
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Figure 19. Stress diagram of main arch after installation of the whole bridge

19. 2MFREFETHEHREE

4. MERRLBEEIEN NS
SIRWRIBSC, R, W (8] AR — M RIEE T R FFRER N0, 0T T BRI SR, T

DOI: 10.12677/hjce.2019.87141 1218 TARTHE


https://doi.org/10.12677/hjce.2019.87141

N

BT SEBRIRAS R B b 4 AT 2 VY, ARPE ARS8 = A0 H , AEFRBIRE R A
{EFH R, 2B R ST A 28 25 M e AN AR S S s 0 5 35 R AR N FT o B REAT e 3. 10 SRRt
ARG RGO, T HE R AR ST N T 20, 21 Bk

Figure 20. Schematic diagram of stress distribution during service of column
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Figure 21. Stress diagram of main arch during service
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