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Effects of Forward Speed on the Linear and Nonlinear Hydrodynamic

Forces Acting on Advancing Submerged Cylinders in Oscillation
by
J.H. Hwang* - Y.J. Kim** . 8.S, Lee***

Abstract

Linear and nonlinear hydrodynamic forces, which acts on submerged circular and eilliptic cylin-
ders in oscillation as well as in advancing motion, are investigated as an initial-boundary value
problem using a numerical method, which makes use of the source distribution on the body surface
and the spectral method for treating the free surface waves. In the numerical code developed
here, the boundary condition at the body surface is satisfied exactly at its instantaneous position,
whereas the boundary condition at the free surface is linearized. Using the numerical code so
attained, nonlinear effects for different forward speeds and of the large-amplitude motion are
computed. One of the major findings is that, when the forward speed is large, the added mass
has its minimum and the damping force changes rapidly around the frequency corresponding to
the speed-frequency parameter, 7=0.25, Compared to the result of Grue's (10], who used linear
theory to get abrupt changes in values of the added mass and the damping force at the frequency

corresponding to r=0.25, the present study, which takes nonlinear effects into account, shows

much smoother variations near the frequency.
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