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Physical modelling of suction foundations of TLPs under horizontal loads
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Abstract: The results of centrifuge model tests on the behavior of suction bucket foundations of a TLP under static and cyclic
horizontal loads were presented. The ice-sheet induced structural vibration was simulated as an equivalent cyclic lateral load by
an electro-magnetic actuator. The effects of the load intensity and the geometry of the foundation were investigated. The static
horizontal bearing capacity of the foundation was determined by the static tests. It was indicated by the results of dynamic
centrifuge tests that the excess pore water pressure reached the highest value within a depth of 1~2 m below the mud line. The
pore pressures and the induced settlement increased with the increase of the amplitudes of the cyclic loadings. Two failure

modes might be involved: liquefaction in the early excitation and settlement induced problem after long term excitation.

However, with the increase of stiffness of the bucket foundation, the pore pressures and the induced settlement decreased.
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Fig. 1 TLP and suction foundations
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Fig. 2 Forces acting on the TLpY
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Fig. 3 Layout of the pore pressure transducers of centrifuge models
1
Table 1 Properties of the soil
42 deo Imm dyo Imm e IHYEFRHL I, T#ENg-cm®)  BEZRM(Cm-sT) ¢’ /kPa o’
H oD 1 0.15 0.035 2.69 8.7 1.60 2x10* 0 35°
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Fig. 4 Curves of foundation under static lateral load
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Fig. 6 Results of finite element analysis
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Fig. 7 Excess pore pressure in the models under the loads of 384
kN and 128 kN
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Fig. 8 Curves of the foundation under two load intensities

Fig. 9 Bucket foundation after the excitation
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Fig. 10 Four-bucket foundation and the layout of pore pressure

transducers
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load of 704 kN
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Fig. 12 Curves of the foundation under two load intensities
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