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Analysis of In-plane Stability Performance of Large Span Steel
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Abstract: In order to study the in-plane stability performance of the arc axis both ends hinged
curved box-girders, numerical method theory was carried out using finite element software
ABAQUS. Two-dimensional curved girder models were established to simulate the in-plane
stability of curved box-girders. Influences of different central angles, different slenderness ratio,
and different initial geometric imperfections on the in-plane stability performances of the curved
box-girder were considered. The differences and laws of the numerical solution and classic
theoretical solution of the elastic buckling factor were gained. Effects on the stability factor and
regularization slenderness ratio of the initial geometric imperfections were given, and the form of
axial load-moment curve was calculated as well. The design formulae for calculating the in-plane
stability of arc axis curved box-girders can provide theoretical basis and suggestions for the future
design.
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Fig.1 Aerial View of Hefei Xinqiao International Airport
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Fig.2 Composition of GJ3-6 Frame Structure
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Tab.1 In-plane Elastic Buckling Factors of Arc Axis Both Ends Hinged Curved Girder Under Pure Pressure
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Fig.3 First-order Instability Mode of Curved Girder
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Fig. 4 Curved Girder Stability Factors and Impacts of

Initial Geometric Imperfection with Central Angle 60°
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Fig. 5 Curved Girder Stability Factors and Impacts of

Initial Geometric Imperfection with Central Angle 70°
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Fig. 6 Curved Girder Stability Factors and Impacts of

Initial Geometric Imperfection with Central Angle 80°
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Fig. 7 Curved Girder Stability Factors and Impacts of

Initial Geometric Imperfection with Central Angle 90°

1.21
—e— 10 JL AT B 91/1 000
1.0 —a— 4 LA 5 B H1/500
0.8 —¥— 1) 45 )L Bk 41/250
0 —m— 53 P I
ﬁ 0.6
B4
0.2+
0 . . , . .

0.5 1.0 1t5 2.0 2.5 3.0
IE ALK 40 b
B8 [EUF 100° R IE RE KA JL A 5R B B % 9
Fig. 8 Curved Girder Stability Factors and Impacts of

Initial Geometric Imperfection with Central Angle 100°
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Fig. 10 Curved Girder Stability Factors and Impacts of

Initial Geometric Imperfection with Central Angle 120°
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