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Mechanical Performance of Dumbbell-shaped
Concrete-filled Steel Tubular Tied Arch Bridge
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Abstract ; In this paper,the stress and deformation of the through dumbbell-shaped concrete filled
steel tubular tied arch bridge during construction was studied, to provide theoretical basis for the
practical engineering application. The CFST tied arch bridge model was established based on
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Midas/Civil software, the evolution law of stress and deformation and effect of structural
parameters on force of arch rib during the construction stage of arch bridge was evaluated. It is
found that the peak compressive stress of steel tube and concrete located within the arch foot
section, and the compressive stress of the upper chord of the arch foot can be increased by 61%
compared with the second stage load considering the influence of shrinkage and creep stage;
Compared with the first casting upper pipe concrete, the neutral axis of the composite section
moves downward and the stress variation is smaller; The method of increasing the wall thickness
and diameter of steel pipe can be used to reduce the peak compressive stress and peak deflection of
arch foot section,1/4 section and mid-span section when the steel content of arch rib is between
4% and 9% ; The peak deflection of arch rib section decreases first and then increases with the
increase of the inclination angle when the inclination angle of arch rib is 0° ~ 13°, and the
deflection reaches the minimum value when the inclination angle is 7°. Meanwhile, considering
long-term shrinkage and creep effects of the arch rib concrete,the whole cross-section of the arch
rib is under compression state ; As for CFST arch bridge with dumbbell-shaped section, first casting
concrete of the dumbbell-shaped lower pipe is more feasible to obtain stable structures ; The change
of inclination angle has certain influence on the peak deflection of arch rib.

Key words ; concrete-filled steel tube ;tied arch bridge ; construction stage ; finite element modeling ;
structure design parameters
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Table 1 Main construction process of arch bridge
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Fig.1 Finite element model
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Table 2 Division of load conditions
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Fig.2 Steel tube stress diagram
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Fig.3 Concrete stress diagram
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Table 3 The variation of stress in section of concrete
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