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Fluid-structure interaction model for the three-dimensional SPH method is proposed and applied to a liquid-
column-break problem with an elastic gate. First, the oscillation of a cantilever is simulated using an elastic
analysis model, which is extended from the two-dimensional conventional model to a three-dimensional one. The
frequencies close to the theoretical values are obtained in the simulation. Next, the fluid-structure interaction
model is made by coupling the elastic analysis model to a model analyzing an incompressible flow. The force
exerted against the structure by the fluid is obtained using the traveling distances of the water particles during
the density adjusting procedure. The computational result using the new model agrees well with the results of

existing experiments and simulations.
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Fig. 1: Initial particle distribution of the cantilever
problem.
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Fig. 2: Initial particle distribution of the dam-break
problem with an elastic plate.
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Fig. 3: Oscillation of the cantilever from (a) ¢t = 0.00 s
until (h) ¢ =0.07 s.
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Fig. 4: Vertical position of the free edge of the can-
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Fig. 5: Oscillation frequency of the cantilever.
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Fig. 8: Total strain energy of the gate.
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