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High Bearing Capacity Steel Pipe-Piles with Enlarged Pile-Head
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Abstract:

JFE Steel has developed two types of enlarged pile head structures, to improve the horizontal resistance of the pile, especially
for “T'subasa Pile Method” and “Super KING Method” that have high bearing capacity. Piles with different pile diameter are
joined together in the production of the enlarged pile head structures. Joining methods employed are: disk plate joint for
Tsubasa Pile Method and the rib plate joint for Super KING Method. Axis compression tests, bending tests and FEM analysis
are carried out to confirm the performance of each enlarged pile head structures, and appropriate joint specifications are

clarified. When the disk plate thickness increases and the number of rib plates is more than 12 pieces, the joint strength is

larger than that of the pile.
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Table 1 Test piece of compression test

Pile shaft Enlarged pile head Disk plate joint Specification
Case 2
D, (mm) £, (mm) D, (mm) t, (mm) D; (mm) £; (mm) Pipe (ﬁéégl/rrgge% t) Joint
1 500 9 800 9 800 50 SKK400 SM490A
2 500 9 800 9 800 70 SKK400 264 SM490A
3 500 9 - - - - SKK400 -
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Fig.8 Bending test

Table 2 Test piece of bending test

Pipe shaft Enlarged pile head Disk plate joint Specification
. N/mm? .
D, (mm) t, (mm) D, (mm) t, (mm) D; (mm) £; (mm) Pipe (I\Zéegsur?nl?er)lt) joint
500 9 800 9 800 70 SKK400 384 SM490A
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Table 3 Test piece of compression test

Pile shaft Enlarged pile head Rib plates Specification
Case 2
t D, t, t, . o, (N/mm?) .
(mrlil) (mpm) (mm) (mm) Number (mm) Pipe (Méasurement) Rib plates
1 508 9 762 9 8 12 SKK400 SS400
297 (¢508)
2 508 9 762 9 12 12 SKK400 290 (762) SS400
3 508 9 - - - - SKK400 -

55 —
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Table 4 Test piece of bending test
Pipe shaft Enlarged pile head Rib plates Specification
D, (mm) t, (mm) D, (mm) t, (mm) Number t. (mm) Pipe (I\Xéégl/r?;l;)n) Rib plates
508 11.4 762 11.3 12 16 SKK400 313 SS400
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Table 5 Composition of piles

Super KING (mm)
Diameter
Type | Enlarged pile head Pile shaft Tip
Dy, D, D,
P1 ¢1200-122 $900-¢15, 112 ¢1125
P2 @1 600-123 ¢1100-119, 116 ¢1925
P3 @1 800-125 ¢1200-122, 20 $2 100
Cast-in-place pile (mm)
Diameter
Type | Enlarged pile head Pile shaft Tip
D, D, D,
P1 ¢2 100 @1 500 ¢1500
P2 ¢2 300 @1 700 $2 300
P3 $2 100 @1 500 $2 500

Table 6 Composition of surplus soil

Super KING Cast-in-place pile
Number of piles 22 22
Ratio of surplus soil 0.23 1.00
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