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Model tests on bearing performance of suction caisson foundation for bridges
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Abstract: The suction caisson foundation is an alternative foundation for cross-sea bridges. Based on the loading characteristics
of the foundation of cross-sea bridges, a series of model tests are carried out to investigate the bearing performance of the
suction caisson foundation. Different loading directions are considered in the model tests. The test results show that the vertical
bearing capacity of the suction caisson foundation and the contribution of sidewall friction resistance increase with the
increasing length of suction, and the tip resistance of caisson can be neglected. The lateral bearing capacity of the suction
caisson foundation also increases with the increasing length of suction, but it is small and no more than 5 percent of the vertical
bearing capacity. The lateral bearing capacity of the suction caisson foundation can be improved significantly by pre-applied

vertical loading, and the bigger the pre-applied vertical loading, the greater the lateral bearing capacity. The factor should be

considered in dealing with the large vertical loading in bridge engineering.
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Fig. 1 Grain-size distribution curve
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Fig. 3 Photo of failure of suction caisson foundation under vertical

loading
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Fig. 4 Vertical load-displacement curves of suction caisson
foundation
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Fig. 5 Load sharing ratio of caisson under vertical loading
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Fig. 6 Lateral load-displacement curves of suction caisson

foundation
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Fig. 7 Photo of failure of suction caisson foundation under lateral

loading
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Table 2 Bearing capacities and failure displacements of suction

caisson foundation under lateral loading
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Fig. 8 Combined load-displacement curves of suction caisson
foundation
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Fig. 9 Relationship between lateral bearing capacity of suction
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