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Bearing performance of helical piles in sand under oblique tensile load

WEI Fangfang' , BAO Shumin', SHAO Sheng’, WANG Yongquan’, KONG Ganggiang'
(1. College of Civil and Transportation Engineering, Hohai University, Nanjing 210098 , China;
2. Zhejiang Province Institute of Architectural Design and Research, Hangzhou 310030, China;
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Abstract: In order to study the correlation between bearing capacity of helical piles in sand foundation and oblique tensile angle and
burial depth, the finite element model of helical piles in sand is established by ABAQUS. The numerical simulation results and test
results of helical piles under vertical and horizontal pull-out are compared to verify the accuracy and feasibility of the numerical model.
Considering the influence of oblique tensile angle and burial depth on the ultimate bearing capacity of helical piles, four groups of
helical pile models with different burial depths, are set up and different oblique tensile angles are applied respectively. The results
suggest that the ultimate bearing capacity of helical piles in sand decreases when the oblique tensile angle increases. When the oblique
tensile angle is less than 30°, the relationship curve between the ultimate bearing capacity and the oblique tensile angle is
approximately linear. There is a critical burial depth ratio for the ultimate bearing capacity of helical piles. When the burial depth ratio
is not less than 4, it does not change with the increase of burial depth ratio. Meanwhile, the ultimate bearing capacity formula of deeply
buried helical piles under oblique tensile load is derived. Through verification, the formula can better reflect the rule that the ultimate
bearing capacity of helical piles decreases gradually with the increase of oblique tensile angle.

Key words: helical pile; oblique tensile load; bearing performance; burial depth ratio; numerical simulation
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