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Abstract

Constructing large floating structures (LFS) provides an alternative solution for the coastal
cities to fight against sea level rising problem. Conventional large floating structures are
continuous, thus introduces hight loads on the structure. An innovative compliant modular
LFS (CMLFS) concept has been proposed recently to overcome this problem. By introducing
compliant mooring system and adopting modular design, the concept can reduce the
hydrodynamic loads on the LFS significantly. The concept is applied through a floating
hydrocarbon storage facility (FHSF), composed of modular floating hydrocarbon storage
tanks (FHST) and barges.

Hydrodynamic performance of the LFS is of importance at the initial design. Intensive studies
have been conducted to evaluate the hydrodynamic and hydroelastic responses of continuous
LFS. A few researchers focus on modular LFS through hydroelastic theory assuming modules
are very close with small motion. Very little research has been conducted on the
hydrodynamics of CMLFS. Complexities, such as fluid resonances in the narrow gaps and large
number of bodies, make it difficult to apply either hydrodynamic or hydroelastic method to
solve the dynamic response. Therefore, a comprehensive experimental and numerical
investigation are desired to validate such novel concept. In addition, to conduct numerical
analysis, efficient numerical methods should be adopted and validated through experiments.

In this presentation, a general research path on solving hydrodynamic responses of the FHSF
is firstly proposed. Following the path, dynamic response of a single FHFT under waves is
investigated and the design of the FHST is optimized. Then, a subsystem of the FHSF is
proposed to further explore the hydrodynamic responses through experiments and a time-
domain hydrodynamic analysis were conducted. Effect of hydrodynamic interactions and fluid
resonance is explored. In the numerical analysis, A state-space model is introduced, and it is
validated to increase the efficiency of simulation significantly. Finally, future work to explore
the hydrodynamic responses of the entire FHSF system will be briefly introduced.
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