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Fig.1 Waterpile-soil interaction model and profile
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Fig.3 Relative displacement time history at the pile top

under horizontal earthquake
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while the pile under vertical seismic action and different water depths
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Fig.9 Maximum vertical displacement distribution along pile height and the distance between the water-soil interface while the

pile under vertical dynamic action and different water depths
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Fig. 12 Maximum hydrodynamic pressure distribution along pile height and the distance between the water-soil interface while the

pile under horizontal seismic action and different water depths
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Fig. 13 Maximum hydrodynamic pressure distribution along pile height and the distance between the water-soil interface whiled

the pile under horizontal seismic action and different pile radius
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Fig. 14 Maximum horizontal displacement distribution along pile height and the distance between the water-soil interface while

the pile under horizontal dynamic action and different water depths
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Simplified analysis of water-pile-soil interaction under dynamic loads

HUANG Yi-ming', ZHAO Mi', WANG Pi-guang', CAO Yan-hui’, DU Xiu-li'
(1.Key Laboratory of Urban Security and Disaster Engineering, Ministry of Education, Beijing University of Technology,
Beijing 100124, China; 2.Beijing Municipal Road &. Bridge Group Co. LTD., Beijing 100045, China)

Abstract: Aiming at the complex water-pile-soil interaction problem of the single-pile foundation of offshore structures under dy-

namic loads, this paper establishes a three-dimensional water-pile-soil fully coupled dynamic finite element analysis model. The

soil, pile and water are simulated by the solid elements and acoustic media, respectively. The truncation boundary of soil is simulat-

ed by roller boundary condition and the truncation boundary of water is adopted by non-reflective absorption boundary condition,

and the reasonable truncation boundary position is determined. Then the calculation results of the full coupling analysis model are

taken as the reference solution, the effects of four kinds of dynamic load on the displacement and hydrodynamic pressure response

of the pile and seabed surface with the water-pile decoupling and water-soil decoupling are systematically studied, and the influence

of soil thickness, water depth and pile radius is also discussed.

Key words: dynamic loads;circular pile structure ;numerical simulation; water-soil interaction ; water-pile interaction
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