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Bearing Performance Comparison of Pile Foundation Support
Beam and Elastic Foundation Beam

XUE Peng'”, YANG Yashi’, MENG Xingyu’, DONG Teng’, CHEN Canming’
(1. College of Harbor, Coastal and Offshore Engineering, Hohai University, Nanjing, Jiangsu 210098, China;
2. Nanjing Hydraulic Research Institute, Nanjing, Jiangsu 210029, China;
3. Wanjiang Institute of Technology, Maanshan, Anhui 243000, China)

Abstract: The bearing capacity of the pile — supported beam is provided by the pile and the stiffness of the beam itself,
while the elastic foundation beam has a certain increase in its bearing capacity compared with the pile — supported beam
due to the influence of the soil below and on both sides of the beam. By taking the rear track beam of an inland gravity
wharf in the lower reaches of Yangtze River as the research object, a two — dimensional model is established to select
the danger performances of the track beam and a three — dimensional numerical model of the track beam is established
to compare and analyze the internal force and displacement of the elastic foundation beam and the pile — supported
beam. The results show that the maximum deflection is reduced by 26.4% ~35.3% , the maximum positive bending
moment is reduced by 11.3%~12.4% , the maximum compressive stress in the pile is reduced by 1. 8% ~45.3% ,
and the maximum vertical displacement is reduced by 28.1%~39.0% for the elastic foundation beam compared with
the pile — supported beam. Compared to pile — supported beams, the internal forces and stresses in the beam and pile
are reduced under the same stress conditions, and the elastic foundation beam has a stronger bearing capacity. It is al-
so found that the coordinated loading of soil and track beam not only reduces the stress of track beam and pile, but also
affects the stress distribution of track beam and pile.

Keywords: pile foundation support; elastic foundation; track beam; numerical model
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