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Abstract The wave radiation effect of infinite fluid medium is an important factor affecting the dynamic response of
sea area engineering. Artificial boundary is an effective method to realize the numerical analysis of near-field wave
motions in such open systems. In this paper, the dynamic artificial boundaries of open domain fluid medium are deduced
based on the theory of fluid wave motions in displacement scheme. The dynamic artificial boundary conditions of wave
motions in one-dimensional, two-dimensional and three-dimensional fluid media are formed respectively. As a result, the
dynamic artificial boundary of plane wave in one-dimensional fluid medium is classical viscous boundary. On the two-
dimensional artificial boundary of cylindrical wave and three-dimensional artificial boundary of spherical wave, the nodal
stress is proportional to the speed and acceleration of the node. Therefore, the boundary conditions of these two

dimensions can be equivalent to the artificial boundaries composed of the damping-mass system. Furthermore, the
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corresponding numerical simulation techniques of the fluid medium dynamic artificial boundaries proposed in this paper

are discussed, and the realization methods on ANSYSS platform are given. Examples of the near-field dynamic response

problems show that, for the simulation of the transmission and absorption of the axisymmetric and the non-axisymmetric

wave motions. in fluid medium, the calculation accuracies of the dynamic artificial boundaries proposed in this paper are

relatively high. The reliability and practicality of those artificial boundaries are verified. The artificial boundaries of fluid

medium developed in this paper can be combined with large commercial finite element software, which can provide some

insight in the dynamic analysis methods of sea area engineering including sea area terrains and islands.
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Table 1 Physical parameters of the damper-mass system
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Table 2 Material parameters of the media

density (pp)/ (kg-m™) 1000
liquid medium
wave speed (c,)/(m's™) 1435.27
density (py)/(kg-m™) 2643
solid medium Poisson’s ratio (y) 0.15
longitudinal wave speed (c,;)/(ms™) 3520.90
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