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Time-domain simulation and analysis of nonstationary buffeting responses

of girder section model of a long-span bridge

TAO Tian—you, WANG Hao
(Key Laboratory of Concrete and Prestressed Concrete Structures of Ministry of Education, Southeast University,

Nanjing 211189, China)

Abstract; In allusion to the obvious nonstationary features observed in typhoon winds, a time-domain simulation and analysis on
nonstationary buffeting responses of the girder section model is conducted for a long-span bridge. The aerodynamic force model
is extended in a nonstationary perspective based on the quasi-steady theory, and the nonstationary self-excited forces are repre-
sented in a time-domain form using the indicial function. On this basis, the nonstationary fluctuating wind field of typhoon
winds is simulated via the spectral representation method. A time-domain buffeting analysis on the section model of a long-span
bridge is further conducted, and the results are compared with those from a stationary perspective. The analytical results indi-
cate that nonstationary self-excited forces can be successfully represented in time domain using the two-dimensional indicial
function, and the strength of the {luid memory effect can be reflected by the time-varying mean wind velocity. The nonstation-
ary aerostatic displacement as well as the RMS of buffeting displacement is obviously larger than the stationary result. Hence,
the nonstationary features existing in typhoon winds are essential to be considered in the nonstationary buffeting analysis of

long-span bridges under typhoon actions.
Key words: long-span bridge; section model; nonstationary buffeting; typhoon; time-domain analysis

EHEB N PR A(992-), 5, JFIfi, E-mail: tytao@seu. edu. cn
BINEE: £ 151980, ,# . E-mail: wanghaol980@seu. edu. cn



