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NUMERICAL DYNAMIC ANALYSIS FOR WATER-PILE GROUP BRIDGE
FOUNDATION INTERACTED SYSTEM
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(State Key Laboratory for Disaster Reduction in Civil Engineering, Tongji University, Shanghai 200092, China)

Abstract: The numerical method for fluid-structure interaction analyses based on potential-fluid element was
introduced, then the detail of the water - group pile foundation interacted modeling was studied. Taking a
deepwater group pile foundation of a bridge as an example, a three-dimensional solid finite element model of the
structure and a potential fluid model of water were built in finite element analysis program ADINA, and the
dynamic analyses of the model with different depth of water were carried out. In order to investigate the
relationship between the hydrodynamic influence and the design geometry of piles and caps, parameter analyses
were performed. Main conclusions are: the complete numerical method is an efficient method for dynamic
analysis of water - structure interacted system; the convergence of analyses was controlled by the ratio of the gird
size of fluid elements on the fluid-structure interface to that of adjacent solid elements; the water-structure
interaction has significant influence on dynamic characteristics of the deepwater bridge group foundation; the
design of caps and piles causes variation of the fluid-structure interaction, and the hydrodynamic influence can be
reduced through reasonable design.
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Table 1 The comparison of numerical results and testing
results
KA /mm i (%)
5 BT
550 15.51 15.9 2.52
520 16.29 17.09 4.68
440 18.21 18.31 0.55
0 20.6 20.75 0.72
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Table 2 The influence of water size on the accuracy and
efficiency of modal analyses
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3.7 31.33  0.3042 0.07327 0.03763 0.02168 0.01524
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74.7 75.87 0.2931 0.07285 0.03751 0.02291 0.01519
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Fig.7 Influence of water-structure interaction on the structural
dynamic characteristics
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