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Fig. 5 Liquid shapes corresponding to the first sloshing mode and displacement vector plot
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Numerical analysis on liquid sloshing in storage container

by nonlinear dynamics method "

Li Wen-sheng', Zhao You-qing', Jia Shan-po'**, Wang Kai', Tan Ji-ke'
(1. School of Urban Construction , Yangtze University . Jingzhou 434023, Hubei, China;
2. Research Center of Geotechnical and Structural Engineering ,» Shandong University ,
Jinan 250061, Shandong, China;
3. State Key Laboratory of Geomechanics and Geotechnical Engineering , Institute of Rock and
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Abstract: Based on the nonlinear wave theory, a mathematical model was proposed by applying the a-
daptive meshing technique in the ABAQUS code. And in the proposed model, the linear u,-u, Hugo-
niot equation of state was used for liquid. By using the proposed model, nonlinear harmonic response
simulations were performed to numerically obtain the eigenfrequencies and the modals of the liquid
sloshing in the tank-liquid system subjected to horizontal excitations. And the numerical results were
compared with the analytical solutions to illuminate the reliability and availability of the proposed
method. Finally, the nonlinear sloshing response characteristics of a rectangular liquid storage con-
tainer were analyzed under a variety of excitations.

Key words: fluid mechanics; modal; nonlinear dynamics; liquid sloshing; liquid-filled container; seis-

mic response

+  Received 8 June 2012; Revised 15 October 2012
Supported by the National Natural Science Foundation of China (50978033)

Corresponding author: Zhao You-qing, z_uqing@163. com

(GHEHwE T )



