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Nonlinear Random Vibration of Deep-Water-High-Pier
Under Non-Gaussian Wave Action

ZHANG Rongzhe, CHEN Lincong

(College of Civil Engineering, Huaqgiao University, Xiamen 361021, China)

Abstract: A random dynamic model is established for deep-water-high-pier under non-Gaussian wave action,
the non-Gaussian random wave process is simulated using Poisson white noise excitation, and the motion equa-
tion of the deep-water-high-pier is derived by D' Alembert principle and the Galerkin method. The radial basis
function neural network method is used to solve the generalized FPK equation, obtaining the transient response
probability density function of the system. The effects of different structural parameters on the response of the
system are examined, and the theoretical solutions are verified by Monte Carlo simulation (MCS). The results
show that the theoretical solutions agree well with the simulation results. The increase of immersion ratio and
mass ratio will amplify the response of the high pier. Gaussian model tends to conservative structural designs.

Keywords: deep-water-high-pier; non-Gaussian random wave; Poisson white noise; radial basis function neu-

ral network; transient response
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Tab.1 Parameters of different immersion ratios

h/H, m A E[Y?] 2 al a: 7
0.5 0 B 0.02 12.116 4 73.550 2 8.360 2 0.087 4
0.8 > 0.02 10. 657 8 64.696 3 7.353 8 0.277 2
1.0 0 ) 0.02 8.830 3 53.602 5 6.092 8 0.410 6

5.
4

5 5
Y Y
-04 02 0 02 04 22 06 0 06 12
X X
(a) t=5s (b) t=440 s(}a )

4 ARNR A LE B L F% 100 2 0 25 4 B bR 4T
Fig.4 Probability density functions of displacement edges for different immersion ratios
AR B ) M S B a0 2 fros . R3S h/Ho =1 A7 R R U LR &R G819 8% i1 o 3R o
JE BRI AN TEL 5 TR
F2 OAFBE LS

Tab. 2 Parameters of different mass ratios
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