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Abstract

To study the life-cycle stress state of concrete-filled steel tubular arch bridge, the finite element
software MIDAS/CIVIL was used to accurately simulate the space dimensions of component, ma-
terial properties, connecting details and initial stress, etc. The whole bridge was divided into 10
cases, for example, empty steel tube without hanger cable, empty steel tubes with columns on the
rib, casting concrete in bottom chord, casting concrete in upper chord, and service process, to
analyze the whole process stress state of the steel tube. The results show that the stress of the up-
per and lower steel tube increases continuously in the whole life process, but does not exceed the
limit. The stresses of the steel tube at the upper and bottom chords of the arch rib have a certain
deviation. The stress of lower chord of the steel tube near the arch foot and L/4 span are respec-
tively 81.1% and 7.4% larger than those of the upper chord, while the arch top is 55.1% larger
than that of the bottom chord. The stresses of steel tube at arch foot and arch top are the most un-
favorable sections in the whole life process.
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Figure 1. General layout of the bridge
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Figure 2. Semi-arch transverse view
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Figure 3. Model diagram of hollow steel tube with 1/3
columns on the arch rib
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Figure 4. Full bridge model diagram
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Table 1. Table of main material parameters

* 1 ETEMRSHRER

Rt DO wmm mbvh mammR mmme 0 TR g
Mt C50 Q345D Q345D Q345D Q345D C40 C50 fR AN 22
PR/ (x10* MPa) 3.45 20.6 20.6 20.6 20.6 3.25 3.45 195
ZRH/(x10* N/m?) 25 7.698 7.698 7.698 7.698 25 25 7.85
THRALE 0.2 0.3 0.3 0.3 0.3 0.2 0.2 0.3

Fk: TN MG ATRER N 152 m, #HRNT 0.035, LWIKASN 1.2x10°,

Table 2. Main bridge construction stage division
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Figure 5. Steel tube stress near arch foot
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Figure 6. Steel tune stress at L/4 span
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Figure 7. Steel tube stress at arch top position
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