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Influence of Bank Slope Loading on the Mechanical Response
of High Pile Wharf on Soft Foundation

ZHAO Shuo', CAO Yang', LIU Yanbo', ZHOU Feng’
(1. College of Shipbuilding Engineering, Harbin Engineering University, Harbin, Heilongjiang 150001, China;
2. Tianjin Port ( Group) Co. ,Lid. , Tianjin 300461, China)

Abstract: Bank slope loading can cause soil deformation, squeeze high pile wharf pile foundations, and seriously
threaten the safety of wharf structures. In order to understand the response characteristics of bank slopes and high pile
wharf structures under the action of bank slope loading, and evaluate the impact of loading on the safety of wharf struc-
tures, this work take the Tianjin Port high pile wharf as an example, the influence of bank slope loading on the me-
chanical response of soft foundation high pile wharf was analyzed using finite element analysis software and Drucker-
Prager soil constitutive model. The results were compared with centrifuge experimental data to obtain the displacement
and bending moment response laws of the wharf under different bank slope loading conditions. The results show that the
larger the pile load and the closer it is to the dock structure, the greater the deformation of the rear soil, and the de-
formation is mainly settlement. The maximum settlement is 375.5 mm, which is about 7 times the horizontal displace-
ment; The larger the pile load and the closer it is to the pile foundation, the greater the degree of distortion of the pile
body, and the maximum difference between the maximum and minimum values of pile displacement is 52.43 mm. The
larger the pile load and the closer it is to the shore side pile, the greater the bending moment in the middle area of the
pile, with a maximum of 113.80 kN + m, and the more obvious the tensile trend on the middle side near the sea. This
pattern is consistent with the centrifuge test results.
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