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“Tsubasa Pile”, the screw pile with toe wing, screws into the ground utilizing the wing attached on its toe.
NKK has extended its application to larger scales up to 1200mm. The piles with smaller diameters are
screwed gripping the pile top. The piles with larger diameters are screwed chucking the pile body using the
casing machine. This method is useful to make large torque and stabilize construction. The static load tests
were performed to the large sized screw piles to determine the characteristics of the bearing capacity.
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Fig.1 Composition of “Tsubasa Pile”
2. Table 1 Relationship of pile and wing diameters
Pipe Ratio of the toe Toe wing
outer diameter | wing diameter Diameter |Thickness

Fig.1 ¢ 318.5 637.0 796.3| 20 40
¢ 355.6 2.0 711.2 889 | 20 40
2 @ 400, 406.4 2.25 800 1016 | 20 45
Table 1 @ 450, 457.2 25 900 1143 | 20 50
@ 500, 508.0 1000 1270 | 20 50
@ 600 900 1500 | 20 35
@ 700 1050 1400 | 20 45
318.5 600mm 3 ¢ 800 15 1200 1600 | 20 50
Fig.2 (a) 500mm ¢ 900 1.75 1350 1800 | 20 55
. ¢ 1000 2.0 1500 2000 | 20 60
Fig.2 (b) ¢ 1100 1650 2200 | 20 65
@ 1200 1800 2400 | 20 70
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Table 2 Specification of test piles
Test No. 1 ‘ 2 ‘ 3 ‘ 4 ‘ 5
Outer diameter (mm) 318.5
Wall thickness (mm) 16
. . 637 637 796.3 637 477.8
Wing diameter (mm) | > | o4) | (25d) | (2d) | (1.5d)
Angle () 7.2 7.2 144 | 144 | 144
Setting length to the 637 318.5 | 318.5 | 318.5 | 318.5
supporting layer (mm) | (2d) (d) (d) (d) (d)
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Fig.3 Test site (soil profile)
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Fig.4 Normalized load-displacement curves
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Table 3 Parameters of the Duncan-Chang model

Parameter Value Parameter Value
¢ (N/mm?) 0.012 Kb 489
o () 41.3 m 0.178
K 742 Ry 0.84
n 0.146
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Fig.7 Normalized load-displacement curves derived
from FEM analyses
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Photo 1
Table 4 Specifications of test piles
Pile outer diameter d(mm) 800 * 1000 1200 *
Wall thickness t(mm) 40 16 50
Length (m) 60.6 60.0 61.0
Standard SKK490 | SKK490 | SKK490
Wing diameter Dy, (mm) 1600 (2d) | 2000 (2d) | 2400 (2d)
Wing thickness 7w (mm) 80 100 110
Angle () 14.4 14.4 14.4
Setting length to the supporting layer 800 (d) | 1000 (d) | 1200 (d)
(mm)
*Static load test pile
NKK No.178 (2002.8)



Photo 1 Construction method
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Fig.8 Case of d=800mm
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Fig.11 Layout of test and reaction piles 12
Fig.13 Normalized load-displacement curves
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Photo 2  Static load test (d=1200mm)
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Fig.14 Distribution of axial forces (d=800mm)
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Relative displacement (mm)
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Fig.16 Distribution of shaft friction (d=800mm)
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