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Summary

Offshore structures are different from general structures as follows in the
following way; purpose, function, role, degree of a social demand, surrounding

environment, scale, established depth, design and construction.

The interaction between offshore structures and a fluid causes problems such
as the diffracted waves, reflected waves, and wave force. Attention has been
concentrated on forces on large cylinders where the cylinder diameter, 2a, 1s
assumed to be much larger than the wave length L. Consider, a large vertical,
circular cylinder placed on the bottom. As the incident wave impinges on the
cylinder, a reflected wave moves outward. On the sheltered side of the cylinder
there will be a ”"shadow* zone where the wave fronts are bent around the
cylinder, the so-called diffracted waves. The cylinder disturbs the incident waves
by the generation of the reflected and diffracted waves. This process is generally
termed diffraction. By the process of diffraction the pressure around the body will
change and therefore the forces on the body will be influenced. These problems
have to do with the boundary value with the velocity potential. Linear diffracted
wave theory which uses linear free surface conditions proposes many different
methods because the linear diffraction theory is easy and simple. The diffracted
wave problem about a vertical circular cylinder is a typical problem with exact
analytical solution in ocean engineering. Havelock (1940) proposed the exact
solution in deep water, while MacCamy and Fuchs (1954) proposed the
experimental solution in shallow water. The wave run-up and maximum run-up
around a vertical circular cylinder are presented by Sarpkaya and Isaacson (1981).

After these researches, many theories that analyze the interaction between a



nonporous circular cylinder and waves are suggested (Kagemoto and Yue, 1986;
Williams, 1985; Isaacson, 1978). Also, the experimental solution of diffracted wave
problem occurred by a vertical ellipse cylinder is proposed by Chen and Mei
(1973), and the wave force acting on offshore structures by linear theory is

calculated (Lighthill, 1978 Garrison, 1978).

The boundary element analysis by different derivation method of integral
equation is divided in direct boundary element and indirect boundary element
methods. The direct boundary element method derives from the integral equation
by Green’s or Cauchy's theory. This deriving process is solved by the special
application of weighted residual method and it has a general integral formulation.
Derived integral equation is divided into two parts: the unknown functions and
the derivatives of normal direction. One side of them generally has unknown
values. The other side, the indirect boundary element method is derived integral
equation in boundary conditions and is made operation function by singular value
of governing equation. The coefficient that 1Is involved operation function is

unknown value in indirect boundary element.

In this paper, the wave force analysis method by Green’'s function in indirect
boundary element method using potential (¢) is developed. To verify this method,
the results obtained present numerical method are compared with MacCamy and
Fuchs (1954) and Williams and Mansour (2002). Also, the wave force, run-up,
velocity vector and free-surface elevation acting around a vertical circular cyhnder

are investigated.

_vi_
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vertically placed cylinder. Adapted from B. Mutlu(1997).
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Fig. 11. Wave forces acting on a vertical circular cylinder for h/a=5.0.
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Fig. 15. Run-up at A, B, C and D on the outer wall of a vertical circular

cylinder for h/a=5.0.
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Fig. 19. Three-dimensional free-surface elevation in the vicinity of a

vertical circular cylinder for h/a=5.0and ka =1.5.
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