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Numerical simulation of liquid sloshing in a petroleum storage tank equipped with floating damping nets

due to a real earthquake
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A large-eddy simulation (LES) method of calculating the motion of liquid in a petroleum
storage tank has been developed and applied to a real-scale tank during a real earthquake.
The tank is equipped with damping nets attached to a floating roof. The net is modeled by
a resistance to the flow and the roof is modeled by an elastic plate moving and deforming
with the liquid surface. The earthquake is simulated by applying external forces in two
directions observed during the Off-Tokachi Earthquake of 2003. The complex motion of
the liquid surface with higher-order oscillations has been reproduced satisfactorily with the
damping effects correctly reflected. The damping nets installed in the radial directions,
some of which were found redundant in the case of sloshing in one fixed direction, appear

to be very effective in dissipating sloshing of compound modes in arbitrary directions in a

real earthquake. The presently developed numerical simulation method can be a useful

tool in the design of the sloshing-control mechanisms for real-scale storage tanks.
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