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Seismic evaluation method and case studies for concrete pile foundation system

with post-earthquake functional use

Summary

In the 2011 Tohoku earthquake and the 2016 Kumamoto earthquake, some buildings were tilted due to
pile damage. Therefore, it was difficult that these buildings to be used continuously after the earthquake.
Under the Japanese building code, a concrete pile foundation system must be designed based on the
allowable stress concept under medium-level earthquakes. However, structural design based on the
ultimate limit state for post-earthquake functional use is not generally required. The Building Research
Institute (BRI) has conducted research for concrete pile systems in the priority research project
“Development on seismic performance evaluation methods for government office buildings and evacuation
facilities with post-earthquake functional use (2013-2015)”, Building Standard Provision Promotion
Research Project “Investigation on safety limit state of concrete pile foundation under severe earthquake”
and research project “Development on seismic performance evaluation techniques for existing buildings
with post-earthquake functional use (2016-2018)” in order to evaluate the structural performance of
concrete pile system. In these previous projects, some structural tests were conducted in order to analyze
factors of pile foundation damage due to the 2011 Tohoku earthquake or the 2016 Kumamoto earthquake.
Furthermore, a structural design method for concrete pile systems with post-earthquake functional use was
shown. However, some issues remained in the project. The first issue is the development of ductile precast
concrete piles. The second one is the structural performance evaluation method for pile-pile cap joints for
ductile concrete pile foundation systems. The third one is the evaluation method for shear capacity for pile
caps.

In order to solve these issues, the next research project “Development of seismic resistance evaluation
technology for continuous use of existing buildings after an earthquake (2019-2021)"” had been conducted.
In this project, more structural tests were conducted for the above issues. Furthermore, case studies with
ductile concrete pile foundation systems were conducted.

In part 1 overall overview of this report is shown. In part 2 of this report, static loading tests for the solid
section pre-cast concrete pile with steel tube were conducted to develop ductile precast concrete piles. In
part 3 of this report, column-beam-pile joint specimens were tested in order to evaluate the structural
performance of the pile-pile cap joint and the shear capacity of the pile cap. In part 4 of this report, case
studies with ductile concrete pile foundation systems which are developed in part 2 or part 3 were

conducted.
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