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Fig.1 The double pier structure with a swing device below
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Fig. 2 Double-degree-of-freedom self-centering pier structure
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Random vibration analysis for double-deck pier structure with rocking device

HU Hui-ying"*, CHEN Lin-cong"*, QIAN Jia-min"*
(1.College of Civil Engineering, Huagiao University, Xiamen 361021, China;

2.Key Laboratory for Intelligent Infrastructure and Monitoring of Fujian Province, Xiamen 361021, China)

Abstract: In this paper, the random vibration of a double-deck pier structure with a rocking device is studied. A new type of double-
deck pier structure system is designed, and the relevant stochastic dynamics model is established. The Gaussian white noise model
is used for random excitation, and the classic flag-shaped model is adopted for self-centering restoring force. Using the generalized
harmonic balance method, the flag-shaped hysteresis force is decomposed into the amplitude-dependent equivalent quasi-linear elas-
tic force and quasi-linear damping force to obtain the equivalent system of the original system. With the technique of standard sto-
chastic averaging, the equivalent system is approximated as the averaged Ito stochastic equation of amplitude, and the correspond-
ing Fokker-Planck-Kolmogorov (FPK) equation is established and solved to obtain the stationary response of the system. The ef-
fects of system parameters, such as energy dissipation coefficient, on the stationary response of the system are discussed and veri-
fied by Monte Carlo simulation. In addition, the transformation function and conditional power spectral density of the equivalent
system are derived by Laplace transform. Combining with the stationary response of the lower mass, the power spectral density es-

timation of the lower structure amplitude is obtained.

Key words: rocking device;double-deck pier structure; standard stochastic averaging ; stationary probability density function; power
spectral density estimation
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