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Structure Performance of High Strength Steel Pipe Pile
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Abstract:

In recent years, as the pile foundation's high support capacity has advanced and the upper work load handled per a
piece of pile is increasing, we have developed a high-strength steel pipe pile with a tensile strength of 570N/mm® to
590N/mm” class. In this paper, in order to confirm buckling characteristics and seismic performance of pipe piles, we
carried out 1) short column compression experiment with each size of thin to thick, 2) positive/negative alternating
cyclic loading experiment, and it was proved to be equivalent or superior to conventional materials. In addition, the
design merit that the bending moment can be reduced by making the pile with high strength and low flexural rigidity

is described, and examples of application to civil engineering foundation are introduced.
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3% When the thickness of pile is less than 12 mm, the yield to
tensile ratio is 95% or less
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Table 3 Test specimen size and materials strength

JFE-HTS570PC SKK490

Yield strength
(N/mm?)

460/(t1=16)

450/(16<1=40) 315/

Tensile strength

N/mi) 490/

570/720

Yield
Strength
(N/mm’)

537
539

Tensile
strength
(N/mm’)

683
651

Outer
diameter
D(mm)

402
502

Thickness

{(mm) 3%

0.030
0.086

6.1
21.5

Property value of the

yield stress (N/mmz) 315

450

Strength ratio

(SKK490 = 1.0) Lo

1.43

516
559
551

662
683
678

0.020
0.053
0.063

600
601 15.9
702 22.2
7 : Radius of steel pipe pil
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Fig.1 Production range of JFE-HT 590P
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Photo 1  Short pillar compression test
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Fig. 2 Relationship between stress ratio and strain
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Table 4 Specifications of steel pipe used in the experiment

Diameter, Sectional Yield Full plastic
No. Thickness area Strength moment
(mm) (cm?) (N/mm?) (kN-m)
STK 355.6
400 9.07 98.7 393 428.5
High
strength | 18 783 583 451.6
. 8.03
pile
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Fig. 7 Relationship between load and displacement (High
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Table 5 Comparison of steel pile specifications Table 6 Application example of civil engineering field
SKK490 JFE-HT590P Applicable case Region Spegg:latli?en of
Outer diameter 600 600 p
(mm) | Piled pier Wakayama ¢1200-112
Thickness (mm) 13 12 structure Pref. L=413m
[Reduction rate] (1.0 (0.67] ) Shore seawall Tokushima Pref. Pl 0(30-119, 21
- construction L=285m
Corrosion allowance
1.0 1.0 .
(mm) Fishing port
¢ 800-18~9
. B 3 seawall Iwate Pref. _
Steel weight ratio 1.00 0.67 construction L=9~16m
(SKK490 = 1.0) ’ ’
. Steel sheet pipe . .
Design strength . ) ) (Steel sheet pipe pile)
(N /mmz) 325 440 4 | pile type quay | Kanagawa Pref. 1 500-122
- structure
Moment o4f inertia 131 042 87 402
(em’)
Bending moment acting
Depth (m) N-Vale on the pile (kN +m)
0 10 20 30 40 50 60
0.0 N ~2000 —1000 0 1000 2000
SKK490 HTS90P
Sand /
13.0 z g | SKK490
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Fig. 8 Ground condition and bending moment acting on the pile
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Fig. 9 Application to piled pier structure
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Fig. 10 Application to Steel sheet pipe pile type quay wall
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