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Stability Analysis of CFST Arch Bridge with Lateral
Displacement for Strengthening Construction

NIU Hong'?, YANG Bing-cheng', YANG Ping’
(1. School of Highway, Chang’an University, Xi'an 710064, Shaanxi, China;
2. CCCC First Highway Consultants Ltd, Xi’an 710075, Shaanxi, China)

Abstract: To research the stability of concrete-filled steel tubular (CFST) arch bridges with
lateral displacement, and provide theory support to strengthening construction, the space
calculated model was built to analyze the buckling and instability behavior of the bridge under
various cases using finite element program. The results show that the strengthening measures,
such as setting temporary fixing steel stringer and welding K-support bar on arch rib can greatly
improve the stability of the bridges in all construction stages, and ensure the normal service after
strengthening. The strengthening measures are effective and feasible, which can provide
references for reinforcement design and construction of the same kind of bridges.
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Fig. 1 A CFST Arch Bridge Before Strengthening
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Fig.2 Cross-sections of Arch Rib (Unit:mm)
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Fig.3 Finite Element Model of Bridge
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Tab.3 Stable Coefficients and Instability Modes

Under Various Cases
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Fig. 4 Instability Modes Under Various Cases

i 25 2008 [ 1 XD !!g BRI 2 08
2012

o — L 5 15 @8
[CLL J— 9 W% h
X e 50 Ll MF2e12
| 140 | 15

1- 13
@A s 208 2,5, PRS2 08
[ / §iti 115 @8
[CLI L] q VES
X e ol L2 W2 12

U 140 1r

B 5 i B BR fi $ 4 S 4% Y T (B2 4oL - mm)
Fig.5 Cross-section of Temporary Fixing
Steel Stringer (Unit:mm)
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