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Application of Inner Pile Excavation Method of Steel Pipe Pile
with Pile Tip Protection to Architecture Field
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The inner pile excavation method of steel pipe pile with pile tip protection (KING method) was developed in order to
expand the application of steel pipe pile to the architecture field. In this method, the ensurance of the quality of pile tip
protection is inevitably important to obtain reliable pile capacity. Then, this paper describes about the results of FEM
analysis that has been successfully applied and experimental load tests with respect to pile tip protections. From the result
of FEM analysis, the proper shape of tip protection was clarified to obtain the required capacity, and from that of load test
on the tip protections that were made in the field by using an actual piling machine, appropriate construction technique

was clarified.
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Fig. 1 Inner pile excavation method of steel pipe pile
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Fig. 2 Model for FEM analysis
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Fig. 3 Property of pile tip protection
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Fig. 4 Deformation simulated by FEM method (Protection hight
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Fig. 5 Load-displacement relation at pile top (Influence of pile

height)
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Fig. 7 Load-displacement relation at pile top (Influence of pile

diameter)
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Table 1 Construction conditions of pile tip protection

C Number of Excavation Rotation number Construction Mixing Amount of cement
ase s N . A .
repetition speed of moter time times milk spouting
(times) (cm/min) (times/min) (min) (times/m) (O /min)
1 100 9.0 256 100
2 2.5 70 16 129 366 70
3 50 18.0 512 50
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Fig. 10 Bit with open-close mechanism (KING bit)
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Fig. 12 Load-displacement relations
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Fig. 13 Failure mechanism of pile tip protection

Table 2 Maximum load

Experiment Maximum load, P, P./A,
case
(kN) (kN/m?)
Case 1 4213 14 900
Case 2 5363 18968
Case 3 5591 19774
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