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Analysis on stresses of aunbbeil-skaped cross-section of CFST arch
rib during concrete pouring construction
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Abstract; During the construction procedure.filling concrete into the web spaces of concrete filled
steel tubular (CFST) dumbbell arch ribs, sometimes cracks will occur in the weld sealing. In this
paper, finite element models are established to analyze the stresses of CFST dumbbell-shaped
cross-section of arch rib caused by the pressure of fresh concrete. Different construction order and
cases are considered. Calculation results show that the great stresses which will take place in the
connection points of the steel webs and the steel tubes under the fresh concrete pressure are the
main cause of the cracking accidents in construction, The filling order of the concrete to the three
spaces (two tubes and one web space) will influence the stresses in the cross-sections. The
stresses will be the smallest one in this order that the two tubes are filled with concrete at first
and then the web space. The stresses will be the largest one in the order that the web space is
filled with concrete at the first., In order to prevent the cracking accident, means should be taken
in construction to control the fresh concrete pressure as small as possible, such as,the web space
of the rib is divided into several spaces, concrete filled by manpower and steel bars is used to
connect the two web places.
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Case of concrete filling into arch rib
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Fig.4 Calculation model for concrete filling into web space
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Tab.1 Maximum stress in cross-section in different cases
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Fig. § Calcuiation results for cencreic filling into steel tube
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Fig. 6 Calculation results for concrete filling into web space
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Tab.2 Influence of stiffness value of concrete in steel

tube to stresses of cross-section
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