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Structural Response Analysis of a Tension Leg Platform
in Multi—-directional Irregular Waves
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Abstract @ A numerical procedure is described for estimating the effects of the muiti-directional irregular waves on the structural
responses of the Tension Leg Platform (TLP). The numerical approach is based on a three dimensional source distribution method for
hydrodynamic forces, a three dimensional frame analysis method for structural responses, in which the superstructure of TLP is assumed
to be flexible instead of rigid Hydrodynamic and hydrostatic forces on the submerged surface of a TLP have been accurately calculated
by excluding the assumption of the slender body theory. The hydrodynamic interactions among TLP members, such as columns and
pontoons, and the structural damping are included in structural analysis. The spectral description used in spectral analysis of directional
waves for the linear system of a TLP in the frequency domain is sufficient to completely define the structural responses. This is due to
both the wave inputs and responses are stationary Gaussian random process of which the statistical properties in the amplitude domain
are well known The numerical results for the linear motion responsés and tension variations in regular waves are compared with the
experimental and numerical ones, which are obtained in Yoshida et al(1983). The results of comparison confirmed the validity of the
proposed approach.

Key words : Tension leg platform, Three dimensional source distribution method, Hydrodynamic interaction, Structural damping,
Structural response analysis, Multi-directional irregular waves
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Table 1 Particulars of the tension leg platform as actual
model for calculation

Length 72 cm
Breadth 72 cm
Height 59 cm
Draft 30 cm
Center of gravity above base 345 cm
Transverse radius of gyration 29.1 cm
Weight 27.7 kgf
Pretension 11.7 kgf
Displacement 394 kef

\

Fig. 1 Submerged surface of the Tension Leg Platform
represented by 544 panels
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Fig. 2 Node Number of 3-Dimensional Frame Structure for
the Tnesion Leg Platform
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