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A Study on Damage Mechanism of Pile Foundations at Earthquake and the Development of Earthquake
Resistant Reinforcement Method
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Summary

A lot of honorable lives were lost in the 1995 Hyogoken-nanbu(Kobe) Earthquake, and various
structures, lifelines, and houses, etc. were heavily damaged. The earthquake-resistant design method of
various structures and the idea of external force by the earthquake are positively reviewed due to this
earthquake, and it is applied to the present design. However, a lot of structures designed by an old design
codes still exist now, and it is guessed that the possibility of receiving similar damage for these structures
in the future is high. Not the exception but a lot of damage is reported about pile foundation that supports
the structure, and the damage investigation and the research on the clarification of the damage
mechanism are actively done. Moreover, the importance of the earthquake resistance of the pile
foundation has been recognized from the viewpoint of both the performance maintenance and the early

* PAHTIERT

TEBRMRPERPEAAMA  2009.61 NEE ZEHH

18

N IHERER Vol. 41 2009




restoration of the structure. However, the earthquake resistant reinforcement method for existing pile
foundations is limited by unfavorable construction conditions.

From the above-mentioned background, the present study aimed at the damage reduction at the
earthquake of pile foundation structures. And this paper summarized the study results as follows.

1. Understanding of damage mechanism at earthquake of pile foundations

2. Proposal and development of earthquake resistant reinforcement method of existing pile foundations.

First of all, a characteristic damage case and the damage mechanism analysis result in the past were
investigated, and a series of model shaking table test intended for the liquefied sloping ground was
conducted for the damage of the pile foundation at the earthquake. As a result, the damage of the pile
foundation at the earthquake were greatly influenced at not only the structure inertia force but also the
ground displacement of soft ground and liquefied ground.

Next, the problem of the existing earthquake resistant reinforcement method for the existing pile
foundation was understood, and it proposed the earthquake resistant reinforcement method that was able
to be applied to the existing pile foundation. The proposed method has aimed to improve the earthquake
resistant capacity to increase the stiffness of the existing pile foundation structure by the confining effect
of a ground solidification body. The laboratory model test and the large scale model field test of proposed
new method were conducted, and the effect of reinforcement and the workability were verified. In addition,
an explanation of the mechanism in the effect of reinforcement and an effective reinforcement
specification were shown by static and dynamic three dimension FEM analyses.
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