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Fig.1 Vibration model of stay cable excited by end displace-

ment
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Fig. 2 Flow chart for extreme value prediction of vehicle-
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Extreme prediction of nonlinear vibration response of stay cable under

random vehicle excitation

ZHAO Hui', CHEN Shui-sheng”, LI Jin-hua®, REN Yong-ming’
(1.College of Architecture and Civil Engineering, Xinyang Normal University, Xinyang 464000, China;
2.School of Civil Engineering and Architecture, East China Jiaotong University, Nanchang 330013, China)

Abstract: In order to predict the extreme value of nonlinear vibration response of stay cable under random vehicle load. Firstly,
Monte-Carlo random sampling method is used to generate random traffic flow load, and the displacement of stay cable beam end
and tower end under random traffic flow load is solved. Then, the vehicle induced displacement at the beam end and tower end of
the stay cable is taken as the external excitation input of the stay cable, and the nonlinear spatial coupling vibration response of the
stay cable is solved by Runge-Kutta numerical method. Finally, based on the extreme value prediction theory of classical rice for-
mula, an extreme value prediction method of nonlinear vibration response of stay cable under random vehicle excitation is pro-
posed. The practical engineering application results show that the vehicle load provides a large vertical and longitudinal displace-
ment excitation for the beam end of the cable, and a large longitudinal displacement excitation for the tower end, which has a great
influence on the axial and in-plane vibration response of the cable, and a small influence on the out-of-plane vibration response of
the cable. The extremum of vehicle-induced vibration response of stay cable increases with the increase of traffic density and recur-
rence period. The classical Rice formula has a good fitting effect on the threshold crossing times of vehicle-induced vibration re-
sponse limit of stay cable. The prediction method of extreme value of nonlinear vibration response of stay cable proposed in this pa-

per is effective, reliable and convenient to be applied in engineering practice.
Key words: extreme value prediction;stay cable;nonlinear vibration;random traffic load ; classical Rice formula
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