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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 con-
fi vined 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 fi eld performance, such as no 
risible deformation of the pipe, no loosening of bolts and 
no impact on construction effi ciency.

1. Introduction

Formerly, the joining works of steel pipe piles were 
generally performed by fi eld welding. However, since 
such welding has the problems (1) that the execution 
time is comparatively long and this tendency increases 
as the external diameter or wall thickness of the steel 
pipe increases, (2) that the work cannot be executed 
under bad weather conditions; such as rain, strong wind, 
etc., (3) that careful control and highly skilled welders 
are required to ensure the quality, and other problems. 
These problems have been major causes of lengthened 
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and then they are loaded with the target load, to under-
stand the infl uence on the behavior of the applied load. 
Furthermore, the yield load and the full plastic load 
were loaded 3 times each.

Figure 3 shows the test result (load-deformation 
curve). For the steel pipes with KASHEEN joints, the 
residual deformation due to loading of the earthquake 
allowable load and yield load is small and the steel pipe 
is still sound within the range of these loads. In addition, 
though the residual deformation amount due to full plas-
tic load loading increases slightly, the progress of resid-
ual deformation is small even if the loading is repeated. 
F
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300 mm. This portion is assumed as the critical cross 
section during tension in the design, and it shows that 
the setting of the critical cross section in the design is 
appropriate. Furthermore, when the yield load of the 
steel pipe was applied, a stress exceeding the material 
yield stress of JFE-HITEN780 was not generated. On 
the other hand, as for the compressive stress, this type of 
stress was generated uniformly in the box joint. Also as 
for the compressive stress, a stress exceeding the mate-
rial yield stress of JFE-HITEN780 was not generated, 
when the yield load of the steel pipe was loaded.

From the above, it could be confi rmed that the steel 
pipe with KASHEEN possesses the expected bending 
strength, also for the case where the yield load of the 
body of the steel pipe was applied.

3.4 Summary

It was confi rmed by these experiments and analysis 
that the strength of KASHEEN equals or exceeds that 
of the body of the steel pipe and exceeds the required 
strength. Accordingly, steel pipe piles with KASHEEN 
joints can be used without any problem under the design 
conditions.

4. Construction Test

4.1 Outdoor Joint Test

The joint test of the joints was carried out by using 
full size steel pipes, in order to confi rm the construct-
ibility of KASHEEN joints. Table 3 shows the joint test 
cases and the test results. The test was executed, by using 
KASHEEN joints for steel pipe of φ1 600 � t25 mm in 
Case 1, that for φ1 200 � t14 mm in Case 2, and that for 
φ400 � t8 mm as an example of a small diameter pile in 
Case 3.

During the test, the box joint was inserted, by gradu-
ally applying the own weight of the upper pile lifted by 
Pho Tw1 Tf
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by vibro-hammer was �15 N/mm2, and that is 3% of 
the yield stress of KASHEEN (Syj: 685 N/mm2). And 
generated stress by impact hammer was 223 N/mm2 
at the maximum, and that is 33% of the yield stress of 
KASHEEN. From these results, it was confi rmed that 
the stresses were within the material’s range.


