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Article Info Abstract
Today, one of the primary challenges faced by geotechnical engineers in dealing with
Article history: problematic soils is to choose a suitable improvement method that, in addition to strengthening

Recived: 3 February 2024 the soil, does not cause harmfpl damage to the environmgnt. Helical piles are a new rpethod
) that has become very popular in recent years due to the unique features of this type of pile, the
Revised: 4 May 2024 most important of which is that it is environmentally friendly. Due to their unique shape and
) section (having one or more helices along the shaft of the pile), Helical piles have a higher load
Accepted:5 May 2024 capacity than usual concrete piles. Among the advantages of using this type of pile, it can be a
short installation time with minimal noise and vibration (no need to vibrate for installation), is
Easy to implement due to limited access, lightweight, reduction of disturbance soil during
installation, and poses less environmental risks and is compatible with nature.

Keywords: According to past studies, it has been found that the current knowledge of the performance of
Helical Pile, this type of pile and the methods of predicting and determining the bearing capacity currently
Physical Modeling, need to be improved, and this shows the necessity of researching the behavior of these piles.
Monotonic Test, This research, to predict the tensile behavior of Helical piles under different loading speeds
Loading Speed, and also to investigate the addition of a second helix to a single-helix Helical pile, using the
Ultimate Capacity. 1g physical modeling device, in two cases of high (95%) and low (45%) relative densities, has
been studied.
The results obtained in this study show that the effect of relative soil compaction on improving
the bearing capacity of the soil was more significant than the loading speed and the number of
helices. According to the results of the monotonic tests, the final bearing capacity decreased
by about 56% with increasing loading speed; on the other hand, by increasing the relative
density and increasing the number of helices, the final load capacity increased, respectively by
about 468% and 54%.
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Parameter Value Unit
Dio 0.76 mm
D3o 1.076 mm
Dso 1.318 mm
Cu 1.889 —

Ce 1.061 -

Cmax 0.96 —

€min 0.66 —

Yd max 15.69 kN/m?
Yd min 13.23 kN/m?
Yd (Dr=45%) 14.22 kN/m?
Yd (Dr=95%) 154 KN/m?
Vs (poisson’s ratio) 0.3 -
Gisoil (shear modulus) =~ 30 MPa
D (pr=45%) 31.5 -

D (pr=95%) 38.1 -

C (Dr=45%) 0.80~=0 kPa

C (Dr=95%) 3.91=0 kPa
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Ultimate tension

Test ID Relative density (Dr) (%) Helical pile model Speed of te.st \%) capacity (Qo)
(mm/min)

Tl 45% Single-helix 90 190.82
T 1 (Repeat test) 45% Single-helix 90 185.78
T3 45% Single-helix 500 87.99
T 3 (Repeat test) 45% Single-helix 500 84.76
TS5 45% Double-helix 90 296.4
T 5 (Repeat test) 45% Double-helix 90 284.46
T7 45% Double-helix 500 132.79
T 7 (Repeat test) 45% Double-helix 500 127.1
T9 95% Single-helix 90 827.47
T 9 Repeat test) 95% Single-helix 90 803.31
TI11 95% Single-helix 500 497.25
T 11 (Repeat test) 95% Single-helix 500 479.2
T13 95% Double-helix 90 1238.91
T 13 (Repeat test) 95% Double-helix 90 1197.73
T15 95% Double-helix 500 760.27
T 15 (Repeat test) 95% Double-helix 500 716.46

A%
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Ultimate tension

Test ID Relative density (Dr) (%) Helical pile model Speed of te.st V) capacity (Qo)
(mm/min)

Cl 45% Single-helix 90 954.12
C 1 (Repeat test) 45% Single-helix 90 942.26
C3 45% Single-helix 500 419.21
C 3 (Repeat test) 45% Single-helix 500 404.33
Cs5 45% Double-helix 90 1132.77
C 5 (Repeat test) 45% Double-helix 90 1108.56
c7 45% Double-helix 500 535.78
C 7 (Repeat test) 45% Double-helix 500 530.12
(O8] 95% Single-helix 90 3906.2
C 9 (Repeat test) 95% Single-helix 90 3849.52
Cl11 95% Single-helix 500 2266.18
C 11 (Repeat test) 95% Single-helix 500 2181.18
C13 95% Double-helix 90 4955.52
C 13 (Repeat test) 95% Double-helix 90 4885.28
C15 95% Double-helix 500 3055.12
C 15 (Repeat test) 95% Double-helix 500 2985.25
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