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Abstract

The nonlinear hydrodynamic forces acting on a two-dimensional circular cylinder, oscillating
with large amplitude in the free surface, are calculated by using the Semi-Lagrangian Time-Step-
ping Method used by O.M. Faltinsen. In present calculation the position and the potential value of
free surface are calculated using the exact kinematic and dynamic free surface boundary condition.
At each time step an inegtral equation is solved to obtain the value of potential and normal velocity
along the boundaries, consisting of both the body surface and the free surface. Some effort was
devoted to the elimination of instability arising in the range of high frequency. Numerical simula-
tions were performed up to the 3rd or 4th period which seems to be enough for the transient
effect to die out. Each harmonic component and time-mean force are obtained by the Fourier trans-
form of forces in time domain. The results are compared with others’ experimental and theoretical
results.

Particularly, the calculation shows the tendency that the acceleration-phase Ist-harmonic component
(added mass) increases as the motion amplitude increases and a reverse tendency in the velocity-
phase lst-harmonic component (damping coefficient). The Yamashita’s experimental result also show
the same tendency. In general, the present result show relatively good agreement with the Yama-

shita’s experimental result except for the time-mean force.
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