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Mechanichal Joint “KASHEEN” for Large-Diameter Pipe Piles
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Abstract:

JFE Group has developed a mechanical joint, “KASHEEN,” for large-diameter steel pipe piles. Through a series of bending
tests and FEM analysis on the steel pipe piles with the mechanical joint, it is confivined that the joint has larger strength than
the body of a pile. A full scale construction test of the joint part proved the reduction of construction time. And pile-driving test

proved good field performance, such as no risible deformation of the pipe, no loosening of bolts and no impact on construction

efficiency.
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Fig.1 Mechanical joint “KASHEEN”
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Fig.2 Bending test (¢1 600 X 25 mm)

Table 2 Mechanical properties

Part Pile Joint
Material SKK490 JFE-HITEN780
Young’s ratio (N/mm?) 2.0 X 10°
Poisson’s ratio 0.3
Yield stress (N/mm?) 315 685
Tensile stress (N/mm?) 490 780

Type of experiments Specimen (mm)
Compression ¢ 600 X ¢12
Tensile ¢ 2674 X1t 9
Bending-shear ¢ 2674 Xt9
¢1600 X 25
Bending @1200 X 25
¢ 600 X ¢t12
¢1600 X 30
¢1600 X £25

Bending (FEM)
¢1200 X 25
¢ 800 X125

8000

6 000 [

4000
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Fig.3 Load-deformation curve
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Fig.4 FEM model (¢1 600 X 30 mm)

JFE ##t No. 10 (2005 4£ 12 )

10 000
Maximum strength Pp (pile) e
______ L
7500 |
é 5000 | Yieldi strength Py (pile)
% |
i
2500 | i
i
|
|
O Il ‘
20 40 60 80
Displacement (mm)
Fig.5 Load-deformation curve (FEM)
Compression side
| [] 1oint box)
Y ¥
|& &| B roint pin)
0 100 200 300 400
Location (mm)
Yield stress (JFE-HITEN780)
800 7
< e e i e e R e
E 600
Z 400 |
g 200 |
7
0
100 200 300 400
Location (mm)
A. Tension side
Yield stress (JFE-HITEN780)
!
800 7 !
T 00 .- -.---.........; ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ
E i :
Z, 400 P e L L ———— ]
S 200} 5
7
0

100 200 300 400
Location (mm)

B. Compression side
Fig.6 Stresses in joint elements
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Table 3 Joint test results

Steel pipe specification ) ) )
Case ) ) Number of bolts Process time (KASHEEN) Process time (Field weld)*
Diameter (mm) Thickness (mm)
1 ¢1 600 25 16 11 min22s 188 min
2 ¢1200 14 32 15min23s 61 min
3 ¢ 400 8 11 min32s 13 min

*Process time is calculated based on the estimation standard.
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Table 5 Specifications of pile-driving test

Case Diameter (mm) Condition of KASHEEN Method Conditions of performance
. Time: 7= 1 000 s (20 min)
Vibromethod |\ ber of shaking: T X 16.3 = 16 300 times
1 $1200 Use protection cap
Impact method Ram fall height: Level 1-8
pact metho Number of blow: 800 times (30 min)
. Time: 7= 2 400 s (40 min)
o Vibro method Number of shaking: 7' X 16.3 = 39 120 times
2 ¢1200 State of joint - -
Impact method Ram fall height: # = 1.44 m (Maximum)
p Number of blow: 900 times (60 min)
Table 4 Specifications of heavy equipment 250
Method Kind of heavy equipment Specifications s 200 \
120 kW class é 150 \
Vibro Method | Motorized vibro-hammer Vibratory 'force: 748.2kN Z 100 \
Frequency: 16.3 Hz 7 50
(58 680 times/h) 2 N \
- % 0 VVV'V"M -y \ AN
Ram weight: 10 t _50
Impact Method | Hydraulic pile hammer | Driving energy:
141 kN - m —100
0 0.1 0.2 0.3
Time (s)
Fig.7 Stress of Impact method test
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Photo 2 Vibro method test (Used protection cap)
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