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Pull-out Capacity of Screw Anchor Pile in Sand Using
Reduced-Scale Model Tests

A Kim, Dae-Hyun
+ % A’ Yoo, Chung-Sik

Abstract

This paper presents the results of an investigation into the pull-out capacity characteristics of screw anchor piles.
Theoretical background of screw anchor pile (SAP) was first discussed. A series of reduced-scale model tests were
performed on a number of cases with different SAP geometries such as pitch and diameter of screw as well as relative
density of the model ground. The applicability of the pull-out capacity prediction equations were also examined based
on the test results. It was shown that the pitch of screw has negligible effect on the pull-out capacity, while the diameter
of screw has relatively large effect on pull-out capacity under a given condition. Practical implications of the findings

from this study are discussed in great detail.
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(a) Composite map of screw anchor pile
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(b) Construction method of screw anchor pile

Fig. 1. Composite map and construction method of screw anchor pile (Piletech, 2012)
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Fig. 2. Failure surface for screw anchor pile (Mitsch and Clemence, 1985)
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Fig. 3. The relationship between H/D and Nqu (Mitsch and Clemence, 1985)

Table 1. Recommended coefficients for helical anchors, K,

Soil friction angle (¢) Meyerhof's (_:oefficit_ent for Recommen_ded coefficients for
foundation uplift helical anchors
25 1.20 0.70
30 1.50 0.90
35 2.50 1.50
40 3.90 2.35
45 5.30 3.20
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Fig. 4. Failure surface for screw anchor pile (Ghaly et al., 1991)
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Fig. 5. Screw anchor pile pitches and diameters for reduced model tests

Table 2. Specifications for screw anchor pile

Pile Shaft Diameter Pile Length Screw Diameter | Screw Pitch | Shaft Thickness | Screw Thickness | Pile Weight
(mm) (mm) (mm) (mm) ts(mm) to(mm) (kg)
D45P45 30 600 45 45 6 4 2.47
D45P60 30 600 45 60 6 4 2.54
D60P45 30 600 60 45 6 4 2.72
D60P60 30 600 60 60 6 4 2.89
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Table 3. Specifications for experimental device

Composition Device

Details

Hydraulic System

Static or Cyclic loading

Displacement/Load control

Displacement control loading rate : 0.001 ~100mm/min.
Load control loading rate : 0.8k~ 2kPa/min.

Maximum loading capacity : 200.0kN

0.001~1.0 Hz sine wave

Calibration Chamber

800mm (width) X 800mm/(length) X 800mm(height)

Vertical tension

Measuring Loadcell

Sensors

Rated Capacity(R.C.) : 20 ton
Rated Output(R.0.) 3.0mv/v = 0.3%
Non—linearity = 0.1% A.0O.
Hysteresis < 0.1% A.O.

Zero balance < 0.1% R.0.

Connection :

M12(13mm) Volt / Length(60mm)

Vertical tension
displacement measuring
LVDT

Rated Capacity: 50mm
Non—linearity = 0.2% £S £ 0.4% FS
Hysteresis * 0.05% F£S +0.1% FS

H, QIAIF o) A= Table 30]4 e} Zo] ThAfs}sls
(continuous monotonic loading, CML), X|<53}5(sustained
loading, SL) W WH25}=(cyclic loading)®] F+& o] 7Fs
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Table 4. Comparison of theoretical value and measured value

Experiment Mitsch and Clemence(1985) Ghaly et al.(1991)
Pile Dense Loose Dense Loose Dense Loose
(kN) (kN) (kN) (kN) (kN) (kN)
D45P45 0.365 0.267 0.523 0.268 0.304 0.212
D45P60 0.373 0.272 0.523 0.268 0.304 0.212
D60P45 0.405 0.305 0.697 0.358 0.421 0.303
D60P60 0.436 0.315 0.697 0.358 0.421 0.303
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