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1. Introduction

The dynamic response characteristics of the offshore
platform with the array of circular cylinders subjected
to the wave force interaction and the seismic force are
examined for the fixed foundation system and the
pile-soil foundation system in the present study. An
offshore platform is being focus on a new offshore
structure concept in industry where the large scale
offshore structure can develop the available ocean space
in several activities. To perform the reliable design of
an offshore platform, it is very important to exactly
evaluate the wave and seismic forces on the offshore
platform.

2. Results and Discussions

Numerical examinations are carried out for the
evaluation of the effects on the various wave and
structural parameters to these quantities. It is found that
the porosity of the cylinder provides a significant
influence on the diffracted wave field. For the array of
dual cylinders, it is demonstrated that the influence of
the multiple interactions between the neighboring
cylinders should be examined in the evaluation of the
wave forces and wave run-up on the individual dual
cylinders in a group since the wave forces and the wave
run-up are considerably affected by the effects of the
spacing between cylinders and the porosity of the outer
cylinder. The dynamic response analysis of the offshore
platform is carried out using modal analysis. The wave
force interaction effects due to the array of
impermeable cylinders or permeable cylinders are
examined by these responses. From the comparison
between the Morison equation and the diffraction wave
force acting on the array of impermeable cylinders, it is
suggested that the dynamic response of the present
offshore platform can be availably evaluated with the

Date of Conferment of the Degree: September 30, 2009
Research Professor, University of Ulsan, Korea

Morison equation if the interaction effects caused by
the wave and cylinders can be neglected. By comparing
the porosity parameter G=0 with G=5, it is shown that
the dynamic response of the offshore platform is
significantly decreased as the porosity parameter G
increases. From these results, the present offshore
platform with porosity is supposed to be able to
efficiently reduce the dynamic responses due to wave
forces. For an idealized two dimensional offshore
platform with the pile-soil foundation system, the
dynamic response evaluations due to the seismic and
wave forces are carried out with the substructure
method. The dynamic responses to the pile-soil
foundation system are compared with the responses to
the fixed foundation system. It is shown that the
dynamic responses for the fixed foundation system are
generally larger than the pile-soil foundation system,
and the dynamic responses of the offshore platform are
primarily depended upon the relationship between the
natural frequency of structure and the dominant
frequency of seismic motion. Moreover, the Monte
Carlo Simulation approach is applied to evaluate the
effects of uncertainty on the pile-soil structure
interaction system. The reliability evaluation of the
offshore platform subjected to severe wave and seismic
forces are examined by using the MCS method.

3. Conclusions

It is shown that there are limited conditions of the
spacing between cylinders and the diameter of cylinder
to be performed wave force evaluations by the Morison
equation. Moreover, in order to perform the reliability
evaluation of the offshore structure, it is important to
clarify the response properties with respect to the
variation of seismic intensity as well as characteristics
of seismic motions. It is shown that in order to enhance
the reliability of the offshore platform with the pile-soil
foundation system, it is important to figure out the
uncertainty effects as well as the dynamic interaction.


