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Sands Varying Helix Shapes and Locations

ABSTRACT

Axial and lateral behavior of helical piles is generally influenced by number, diameter, helix pitch, and locations of helices. In this study,
axial and horizontal behavior of helical piles with three helices was investigated varying helices' locations, diameter, and pitch.
Especially, due to the spiral shapes of helices, the effect of lateral load directions at pile heads on their lateral behavior was investigated.
Axial load test of small-scale helical pile was conducted in laboratory, and its results were compared with numerical analysis results
of the same model for cross check of validity of both results. Furthermore, diverse numerical analyses were performed for different
shapes of helical piles. Consequently, it was found that, for the given analysis conditions, the helix diameter was the most influential
factor on the horizontal and vertical behavior of helical piles.
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Fig. 1. Schematic Diagrams of (a) Individual Bearing and (b)
Cylindrical Shear Method
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Table 1. Material Properties of Helical Pile and Soil

ot
Shs

1

Material Density Elastic modulus Poisson’s ratio Friction angle Dilation angle Cohesion
(t/m’) (MPa) (degree) (degree) (kPa)
Helical pile 7,800 190,000 ; - ;
(Stainless steel)
Soil (Sand) 1.391 15 32.77 2.77 1.0

Displacement control

Diameter of soil =1 m

|

!

Depth of penthration =0.68 m

||

—

] |

= Y

R -
=1 Helical pile
= L -D=50mm
.%n | -T=1mm
= \ -L=760 mm

Boundary conditions

- The side ground has up and down movement
but no-movement from side to side

- The bottom ground is fully fixed which no
movement in whole direction

Fig. 4. Modeling of Helical Pile and Ground
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Fig. 5. Load-Settlement Curve of Numerical Analysis and Laboratory
Model Test
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