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Fig.3 The placement of sensors for pore water pressure
in the centrifuge model
1
Table 1 Parameters of silt foundation
de! dyy/ / Il gl
mm  mm (1) (geem™) (emes') kPa (°)
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Fig.2 A simplified offshore platform founded on buckets
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Fig.6 Result of centrifuge model test and the soil plugs
in the foundation
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Fig.9 The single bucket foundation model
under limit state

Fig.7 Displacement gradient vs. horizontal load of
a single-bucket under horizontal static load
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Fig.8 The 3D numerical model of the foundation
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Failure Mechanism of Suction Foundation of Offshore
Platform Based on Centrifuge Modeling and Limit Analysis

ZHANG Jian-hong' LIN Xiaoing® XIONG Zhong-sheng' LU Xiao-bing’
(1. State Key Laboratory of Hydro-science and Engineering Tsinghua University Beijing 100084 China;
2. Guangzhou Design Institute Guangzhou 510620 China; 3. Institute of Mechanics
100080 China)

Abstract: The paper presents the results of centrifuge model tests performed to study the failure mechanism of suc—

Chinese Academy of Sciences Beijing
tion bucket foundation of offshore platform under cyclic lateral vibration loads. Electromagnetic actuator with wide
frequency range and heavy load used in the tests was developed in light of China’ s offshore geological conditions
and ocean environments. Two failure modes might happen: liquefaction in the early excitation and settlement-in—
duced problem after long-term excitation. However with increased stiffness of the large diameter cylinders the
pore pressures and the induced settlement decrease. A three dimensional limit analysis method by which the joint
effect of lateral load horizontal load and bending moment could be considered was proposed based on upper bound—
ary theorem of plastic mechanics to simulate the soildfoundation system. The results of numerical analysis were basi—

cally in agreement with the centrifuge modeling results.

Key words: suction foundation; centrifuge; pore water pressure



