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Bearing Capacity Study for Small—Scale Testing of Rotary Pile with Helix Plate
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ABSTRACT

Rotary pile consists a single or multiple helix plate and it is installed into the ground using the rotation of the helix plate.
Rotary pile in soft ground is able to be supported by pile shaft and helix plate. When the pile is installed into hard layer
relatively, the end bearing capacity is possible to be increased by the lower helix plate. In this paper, small-size rotary piles
were manufactured with using steel pipe which is reduced to 1/5 size of the rotary pile on the construction field. Pile load
test was carried out on the foundation soil which was formed by weathered soft soil. The bearing capacity of small-scale
piles depends on the number of helix plate, the length of plate diameter, and an interval of plates, respectively. The bearing
capacity of pile increases about 40% with 3 helix plate and it is also confirmed that the bearing capacity is improved about
10% as the increment of plate interval.
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(a) Individual bearing method
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(b) Cylindrical shear method

Fig. 1. Theoretical solution for bearing capacity solution of helix pile (Perko, 2009)
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Fig. 2. Estimation of ultimate load from static pile load test
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Table 1. Specification and mechanical properties of rotary pile (Lee et al., 2014)
) Length Diameter Thickness | Section area Safety Connecting Toque Ultimate load
Material 2 ’
(mm) (mm) (mm) (cm?) ratio type (kg/m) (ton)
Steel 3,000 88.9 11.0 26.9 2.0 Weld / Bolt 4,400 101
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Table 2. Detail dimension of small scaled rotary piles

Type Number of | Diameter, | Thickness, Size of helix plate Ra?ilo of
helix plate d (mm) t (mm) D1 (mm) D2 (mm) D3 (mm) S (mm) similitude
P1 Single 218 1 60 - - - 1/5
p2 Double 218 1 54 60 - 220 1/5
P3 Triple 21.8 1 48 54 60 220 1/5
P4 Triple 218 1 48 54 60 90 1/5
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Fig. 3. Dimension of small-scale rotary piles (unit : mm)
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Table 3. Properties of decomposed granite soil

Uscs ASSHTO Specific gravity Yatmax) (t/m°) O.M.C (%)
SP-SM A-1—b 2.62 1.97 10.8
Passing #200 sieve (%) LL (%) PL (%) ¢ (kg/cm?) D (°)
17 N.P N.P 0 34.8
100 T T 100 2,000
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(b) Standard proctor compaction test result

Fig. 4. Physical properties of the soil specimen for pile load test
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Fig. 5. Laboratory model box and small scaled pile
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(a) Before load test

(b) After load test

Fig. 6. Static load test of small—size rotary piles
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