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2. Wave Making Resistance due to Oscillation of Circular Cylinder

Yoshiyuki ITo*
Tsutomu KiHARA**

Synopsis

The wave force on a body in motion is composed of the wave force on the fixed
situation and the wave making resistance due to the motion of the body. The dynamic
behaviour of a vertical circular cylinder exerted by wave forces is discussed in this in-
vestigation, on the basis of the calculation of wave making resistance. In Part 1 of this
paper, the effect of the relative motion on the dynamic response of an elastic pile is
examined. In Part 2, an approximate theory for the motion of a circular floater is
presented.

The wave making resistance due to oscillatory motion of a circular cylinder is theo-
retically calculated by solving the equation for velocity potential (the discussion on the
drag force is not included in this paper). The wave making resistance can be divided
into two components, the one is in phase with the accerelation of the body and corres-
ponds to the added mass, the other acts as a damping resistance in phase with the velo-
city of the body.

The quantitative evaluation of the wave making resistance is not dlﬁicult for rigid
bodies. In case of a flexible pile, however, the infinite degrees of freedom of the body
prevents simple expression of the added mass and the damping factor. In this paper a
pile is replaced by a system having one degree of freedom, with an equivalent mass and
load concentrated at the top. Some examples of calculation suggest the importance of
the damping resistance rather than the added mass.

The approximate theory for a circular floater consists of the calculation of velocity
potential around and beneath the body. The additional terms of infinite series, which

- correspond to the exponentially .diminishing stationary waves, are omitted in this theory.
The wave force on a fixed floater and the wave making resistance due to horizontal,
vertical and rotationary oscillation of a floater are calculated and the equations of motion
are obtained. The motion of a circular floater under simple restraint can be solved from
these equations. ’

* Head of Hydraulic Engineering Division
*+ Member of the Breakwaters Laboratory, Hydraulic Engineering Division
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