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Study on Structural Performance Evaluation for Concrete Pile Sub-assemble System with Post-earthquake

Functional Use

Summary

In the 2011 Tohoku Earthquake, some buildings were tilted due to pile damage. Therefore, it was
difficult that these buildings were used continuously after the earthquake. Under Japanese building code,
concrete pile foundation system is required to design based on the allowable stress concept under
medium level earthquake. However, structural design based on ultimate limit state for the
post-earthquake functional use is not generally required. The Building Research Institute (BRI) has
conducted research for concrete pile system in priority research project “Development on seismic
performance evaluation methods for government office buildings and evacuation facilities with
post-earthquake functional use (2013-2015)" and Building Standard Provision Promotion Research Project
“Investigation on safety limit state of concrete pile foundation under severe earthquake” in order to
evaluate structural performance of concrete pile system. In these previous projects, some structural tests
were conducted in order to analyze factors of pile foundation damaged due to 2011 Tohoku earthquake.
Furthermore, structural design method of concrete pile system with post-earthquake functional use was
shown. However, some issues remained in the project. First issue is structural performance evaluation for
pre-cast concrete pile under high axial load. Second one is evaluation method for ultimate strength of pile
cap and third one is structural performance evaluation for a repaired and retrofitted cast-in-place concrete
pile.

In order to solve these Issues, next research project “Development on seismic performance evaluation
techniques for existing buildings with post-earthquake functional use (2016-2018)” had been conducted.
In this project, more structural tests were conducted for the above issues. Furthermore, ultimate behavior
of pile-pile cap interface section is focused to develop ductile foundation structural system with pre-cast
concrete piles.

In this report, static loading tests of pre-cast concrete piles were shown in chapter 2 and 3. Static
loading tests of cast-in-place concrete piles were shown in chapter 6. Pre-cast concrete piles or
cast-in-place concrete piles were tested under high axial load in order to evaluate structural performance
of each pile, respectively. Structural performance evaluation for a repaired and retrofitted cast-in-place
concrete pile is shown in chapter 4. The column-beam-pile joint specimens were tested in order to
evaluate ultimate strength of the pile cap; the results are shown in chapter 5. Static loading tests of
column-beam-pile joints were shown in chapter 7 and 9 to understand ductile behavior of foundation
structural system with pre-cast concrete piles. The column-beam-pile joint specimens were tested for
ultimate behavior of pile-pile cap interface section. Static loading tests for bearing concrete stress of
pile-pile cap interface section were shown in chapter 8 to develop ductile foundation structural system

with pre-cast concrete piles. Finally, the conclusions were summarized in chapter 10.
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