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Analysis on Stability of Extradosed Cable-stayed Bridge with Corrugated
Steel Webs under Construction

CHEN Huai, FENG Guan-jie, WANG Yan, LI Jie
(School of Civil Engineering, Zhengzhou University, Zhengzhou Henan 450001, China)

Abstract. With the new structural style, excellent mechanical performance and higher material utilization of
extradosed bridge with corrugated steel webs, the number of this kind of bridge are increasing more and
more. With application of thin-walled corrugated steel webs and rigid frame thin-walled high piers, the
research on the stability of such kind of bridge during construction stage is becoming more and more
important. Research methods: The instability modes of steel webs under pure shear force are obtained by
utilizing the fine calculation model of Chaoyanggou exiradosed cable-stayed bridge with corrugated steel webs
which is modeled as space block and shell elements with ANSYS FE software. The elastic stability of the
selected crucial cantilever construction stage is calculated. The nonlinear stability during cantilever
construction stage is also calculated considering the material nonlinearity, geometric nonlinearity as well as
concrete crush and crack. The result shows that (1) The minimum elastic buckling strength of the bridge
corrugated steel webs calculated by the formula is 348.3 MPa ( interactive shear buckling), and that
calculated by the finite element method is 517.9 MPa, which are all larger than the material shear yield
strength (199 MPa). The bearing capacity of structure is controlled by the shear yield strength. (2) The
stability happened happened of corrugated steel webs is enhanced because of the elastic supports of bridge
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cables, so the main instability mode is not the corrugated steel webs instability, it is the in-plane lateral

buckling of main pier during the construction stage. (3) The nonlinear stability coefficient of cantilever

construction stage considering material and geometric nonlinearity is 41% —34% of elastic stability

coefficient. When the cantilever length increases, the influence of nonlinear effect on the stability will

become more obvious. (4) The construction loads have significant impact on the stability of cantilever

construction stage, the nonlinear stability coefficient under the most unfavorable load case is only 5. 13, but

the structure stability still satisfies the specification requirements.

Key words: bridge engineering; stability analysis; FE method; extradosed cable-stayed bridge with

corrugated steel webs; cantilever construction
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Fig. 1 Elevation view of maximum cantilever state
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Fig.2 Cross-section of box beam (unit: m)
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Tab.2 Buckling analysis result of corrugated steel

webs of Chaoyanggou Bridge
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Tab.3 Design parameters of corrugated steel webs of

Chaoyanggou Bridge
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Fig. 7 Buckling modes of corrugated steel webs
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Tab.4 Stability coefficients of corrugated steel webs

during construction stage
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Tab.5 Stability during construction stage
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Tab. 6 First-order stability coefficients for construction stage
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Tab.7 Nonlinear stability coefficients in different load cases
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