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Nonlinear Motion for an Elliptic Cylinder under Free Surface
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Abstract

The motion response analysis of a submerged elliptic cylinder in waves is presented and
the elliptic cylinder is a simplification of the section of submarine in this paper. The
method is based on boundary integral method and two-dimensional 3 degree motions are
calculated in regutar harmonic waves. The fully nonlinear free surface boundary condition is
assumed in an numerical domain and this solution is matched along an assumed boundary
as a finear solution composed of transient Green function. The large amplitude motions of
an elliptic cylinder are directly simulated and effects of wave frequency, wave amplitude
and the distance from buoyancy center to gravity center are discussed.
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Table 1 Wave amplitude by wave maker
stroke at x=0m

S(m) A(m)
0.5(w=1.133) 0.248m
0.3(w=1.448) 0.227m
0.08(w=1.873) 0.0876m
0.1(w=1.981) 0.114m
0.1{w=2.5) 0.1304m
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