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Study of Bearing Capacity and Settlement Performance of Helical Piles in Sandy Soil under
Compressive LLoading

Sara Bandehkhoda® Sajjad Gholipour®” Masoud Makarchian®

Abstract Use of helical piles is expanding due to their unique characteristics and special application in engineering
projects for foundation improvement. In this research, the bearing capacity and settlement behavior of helical piles in
sandy soil under compressive loading were studied through three-dimensional numerical modeling using the finite
element method implemented in PLAXIS software. Various parameters of blade plate diameter, pile length, blade plate
spacing, and pile spacing.in the pile group were investigated. The results of the studies showed that the bearing capacity
of helical piles increases significantly compared to conventional piles without blade plates, so that increasing the pile
length leadsito improved bearing capacity by an average of 5.38 times. Increasing the distance between the blade plates
improves bearing capacity'by-12.5 times as long as the pile continues to behave as a unified system and remains within
the cylindrical shear failure mechanism; the transfer boundary of the cylindrical shear behavior was obtained at a
distance of about three times the blade plate diameter. The minimum distance between the piles in the group to reduce
the overlap of the stressed areas was observed to be three times the diameter of the spiral blade. The values and trends
of the results obtained from the numerical analysis showed a good agreement with the values of the theoretical analysis.
Key words helical pile, blade plate, bearing capacity, numerical modeling, compressive loading.
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