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Comparative Study on Pouring Timing of Sealing Hinge Concrete for Concrete-Filled
Steel Tube Arch Bridge
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Abstract: The pouring timing of sealing hinge concrete for concrete-filled steel tube arch bridges directly
affects the construction duration and the stress state of arch ribs. To clarify the structural response differences at
different pouring timings, the Beiliuhe Extra-large Bridge on the Pingxi — Cenxi Expressway in Guangxi
Province was taken as the engineering background in this paper. A finite element model was established using
Midas Civil, and the following four pouring timings of sealing hinge concrete were comparatively analyzed:
immediately after the butt welding of sealing hinge steel pipes; after the closure of arch ribs and before the
pouring of concrete inside pipes; after the pouring of concrete inside pipes and before the lifting of lattice
girders; after the pouring of wet joints of the bridge deck and before the application of the second-phase dead
load. Through the finite element simulation analysis of the whole construction process, the internal forces,
stresses, and deformations of key parts under the four timings, as well as the deformations at the completed
bridge stage, were compared. The results indicate that all four pouring timings of sealing hinge concrete are
feasible; from the perspective of the strength and stability of chord pipes at the arch feet, timing 4 (pouring the
sealing hinge concrete after the pouring of wet joints of the bridge deck) is the most favorable. As long as there
is no conflict in working surfaces, the pouring of sealing hinge concrete can be carried out at any construction
stage after the butt welding of sealing hinge steel pipes. The reason for the above phenomenon is that the arch
rib axis of this bridge is a catenary curve, which is mainly subjected to compression with a small bending
moment under the dead load state. The research results provide a basis for selecting the pouring timing of

sealing hinge concrete for this bridge and can serve as a reference for related construction of similar bridges.
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Figure 1 Bridge layout plan of Beiliuhe Extra-large Bridge (unit: m)
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Figure 2 Cross-section layout of main bridge (unit: cm)
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Figure 4 Structure of arch foot joint and embedded section

of arch foot (unit: m)
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Figure 5 Maximum finite element model of whole bridge
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Table 1 Maximum forces and displacements of arch foot in subsequent stages of pouring

sealing hinge concrete at timing 1
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Figure 7 Maximum displacements at completed bridge
stage corresponding to pouring sealing hinge

concrete at timing 1 (unit: m)
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Table 2 Maximum forces and displacements of arch foot in subsequent stages of

pouring sealing hinge concrete at timing 2
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Table 3 Maximum forces and displacements of arch foot in subsequent stages of pouring sealing hinge concrete at timing 3
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Table 4 Maximum forces and displacements of arch foot in subsequent stages of pouring sealing hinge concrete at timing 4

W LRI B/ mm

[ORER AT W RS 4 J1/kN 1 71 /MPa pry poy 7 A R A i T B
b 5827 —8127.4 —137 — — Witk 7E 10 4F
kA 588" —9546.0 —138 — — Wi 1372 10 4F

ERHE T 732° —3333.1 —139 — — Wi 1372 10 4F

TRHIE AT 733° —3154.1 —130 — — Wi #3728 10 4F

He 13017.,33017 — — 09 09
0.2 0.3
x5 HH2MERE1IRAHRBERELIHMIIRMCEE
Table 5 Differences in forces and displacements of arch foot between pouring sealing hinge
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