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Influence of roots arrangement on vertical bearing capacity of root piles
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ty of Technology. Hefei 230009, China; 3. Key Laboratory for Resilient Infrastructures of Coastal Cities of Ministry of Education,
Shenzhen University, Shenzhen 518061, China)

Abstract; This paper discusses the influence of roots arrangement on the vertical bearing capacity of
root piles through field tests and numerical analysis. The numerical model of root piles for Chizhou
Yangtze River Highway Bridge was established. Such a model was then verified by the load-displace-
ment curves obtained from the field stacked load test. The effects of roots horizontal layout, roots po-
sition, and root layers spacing on the vertical bearing capacity of root piles were discussed with the
verified numerical model by analyzing the load-displacement curves, axial force and shaft friction. The
results show that the bearing capacities of roots staggered arrangement and non-staggered arrange-
ment are improved by 65. 28% and 46. 71% compared with that of the traditional pile. Moreover, the
roots can increase the shaft friction and reduce the end resistance of root piles. The bearing capacity of
roots can be fully mobilized because roots staggered arrangement can reduce the overlap of stress. The
bearing capacity of roots arranged at the lower section is improved by 34. 51% and 14. 69% compared
with those of roots arranged at the upper and middle sections. Meanwhile, the end resistance can be
reduced obviously when roots are arranged at the lower section. As the root layers spacing is small,

the bearing capacity of roots cannot be mobilized because a cylindrical shear failure surface is formed at
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the end of roots. The interaction among roots deceases with the increase of root layers spacing, the

roots tend to share the load independently.
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