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Flutter instability assessment on long-span suspension bridges

based on finite element reliability
WU Xiangnan
(School of Civil Engineering and Architecture, Xi’an University of Technology, Xi’an 710048, China)

Abstract: The existing reliability analysis methods for flutter and aerostatic stability of long-span
suspension bridges are difficult to meet the requirements of engineering application. Based on the
finite element method and the reliability theory, the approach to reliability analysis of flutter and
aerostatic instability of long-span suspension bridges is proposed. The reliability of flutter insta-
bility of long-span suspension bridges is estimated by using the proposed method with Xihoumen
Bridge as an example. The reliability indexes for flutter instability of Xihoumen Bridge are calcu-
lated using the finite element reliability method based on the FORM approach. The influences of
mean value and coefficient of variation of random variables, and the iterative step length of finite
difference to the reliability index of flutter instability of Xihoumen Bridge are analyzed. The re-
sults indicate that it is necessary to consider uncertainties of random variables in reliability assess-
ment on flutter instability of long-span suspension bridges with the proposed method recommen-
ded to assess reliability for flutter instability of long-span suspension bridges. The randomness of
the parameters has an important influence on the reliability index for the flutter stability of the
Xihoumen Bridge. Neglecting the randomness of the parameters might result in the instability of
the structure.
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Fig. 2 General layout of Xihoumen Bridge
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Tab. 1 Statistical properties of random variables
OIS E ST S
Al EA S 1 0.2 0.2
Ag EA A 1 0.2 0.2
A; B 5 A 1 0.2 0.2
Al EA A 1 0.2 0.2
[12]
Hy EA A 1 0.2 0.2
H; EA A 1 0.2 0.2
H; il 1 0.2 0.2
H; E &5 i 1 0.2 0.2
& XEOESSMH 1 0.4 0.4  [14]
Cw E& A 1 0.1 0.1 [8]
G, IEA 41 1.2 0.12 0.1 (8]
V.,  WE-TEM 19.35  3.88 0.2 [19]
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