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3-D analysis of sloshing motion in a fluid container

with nonlinear boundary conditions
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ABSTRACT

Large amplitude sloshing can occur in contained fluid region due to the seismic ground
motion. Also, The pressure by large amplitude sloshing damages the connections between
the wall and roof of a fluid container and causes outflow of contained fluid. Therefore, to
predict the dynamic behavior accurately, three dimensional analysis with the nonlinear
boundary condition must be performed. In this study, the numerical solution procedure is
developed using the boundary element method with the Lagrangian particle approach. In
order to demonstrate the accuracy and validity of the developed method, the fluid motion
for a free oscillation with small amplitude and a forced vibration are analyzed. And the
numerical results are compared with the linear theory results and the previous studies with

the nonlinear boundary condition.
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