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ABSTRACT

Structure entering water is a typical problem of fluid-solid interaction
problems. In actual engineering situations, such as ship launching and ship
sailing in violent waves the process of water entry is violent, which can be
destructive to structures. In order to capture the fluid-solid coupling
phenomenon accurately in complex marine environment, accurately reveal
the mechanism, support the design and construction of ships and marine
structures, ensure the safety of their operations, the research of fluid-
structure coupling analysis is of great significance.

Based on the MPS-FEM solution module in the particle method solver
MLParticle-SJTU independently developed by the research group, this
paper couples the MPS method for solving the flow field with the FEM
method for solving the structure, and numerically simulates the two-
dimensional elastic structure water entry problem. The water entry process
of the two-dimensional flexible sloping plate and the two-dimensional
flexible wedge-shaped plate are studied respectively, and the deformation
and pressure of the sloping plate structure at key points are monitored. The
calculated results are in good agreement with the experimental and
theoretical results, indicating that MPSFEM-SJTU can accurately predict
the deformation and pressure of the flexible inclined plate and the flexible
wedge-shaped plate in the water entering process.

The calculation results of MPSFEM-SJTU accurately capture the
breaking and evolution of the free surface of the inclined plate and the high-
speed wedge in the water entering process, revealing the mechanism of the
hydrodynamic response of the structure: the free liquid surface of the left
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side of the inclined plate is broken by gravity Dominant, in the shape of
reversed number "3"; the free liquid surface on the right side of the inclined
plate is slammed by the plate, forming a jet flow; the deformation process
of the inclined plate is divided into four stages during the water entering
process, They are the initial water entry stage, rapid bending stage, slow
bending stage and deformation recovery stage.

Then, in order to further study the influence of different parameters on
the water entry process of the structure in practical engineering situations,
this paper studies the different parameters and conditions by changing the
mechanical properties of the structure, the water entry speed of the structure
and the fixed conditions.

KEY WO Rfuld-structure interaction , moving particle semi-implicit
method, finite element method, water entry
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Fig.1-1 Water entry problems in marine and ocean engineering
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