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Development of Steel Pipe Pile Combined Ground Improvement in Narrow Spaces

Koji Watanabe Toshimi Sudo
Tadahisa Yamamoto

Abstract

Recent years have witnessed an increase in improvement works and seismic strengthening works for
existing structures. In particular, the construction of piles in narrow spaces is subjected to restrictions on the
construction site and the construction term. Therefore, this study developed a steel pipe pile combined ground
improvement that employs a mechanical agitation machine (e-column construction method®). This paper first
provides a brief summary of the developed construction method, then describes static load tests and rapid load
tests, and finally discusses the performance of the joint part of the steel pipe piles. The results of load tests
suggest that the bearing capacity is evaluated using the undrained shear strength and the SPT N-value. And also
it is possible that the simplified rapid load test is applied the confirmation of bearing capacity at the
construction site. Moreover, it is found that the experimentally determined maximum tensile resistance of the
joint part of the steel pipe piles is larger than that obtained from the calculation formula.
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Results of Physical Tests and Unconfined Compression
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Relationships between Load and Displacement at Pile Head
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Relationship between Shaft Friction and Displacement
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Relationships between Tension Load and Displacement
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Relationships between Tension Load and Strain
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Failure Mode of Test Specimen
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Failure Mechanism of Flange Part
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