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A STUDY ON SEISMIC REINFORCEMENT OF PILE FOUNDATION IN VOLCANIC ASH
GROUND
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Abstract : Many pile foundations built during Japan’s high-growth period were constructed before aseismic design
methods had been established. As aresult, aging and deformation are observed in earthquake history records in
some cases, and it is necessary to prepare maintenance, management and aseismic design methods based on
appropriate assessment of ground properties. In Japan, which is a volcanic country, volcanic products are
accumulated over extensive areas. In Hokkaido in particular. 40% of the total land area is covered with
unconsolidated volcanic products, and the types and properties of volcanic ash soil are diverse. While pile
foundations in volcanic ash ground are designed based on the specifications of sandy soil, volcanic ash soil has
peculiar mechanical characteristics due to particle breakage. The results of past studies revealed that the bearing
capacity of pile foundations in volcanic ash ground is smaller than the design value based on sandy soil. Large
earthquakes in recent years have also caused liquefaction of volcanic ash ground. resulting in increased
large-scale ground deformation and other types of damage. Accordingly, it is desirable to clarify the seismic
behavior of volcanic ash ground and establish appropriate seismic assessment methods. This study accurately
assessed the seismic behavior of volcanic ash soil, including its liquefaction mechanism, and presented test and
aseismic design techniques as methods for seismic assessment of pile foundations.

Keywords :volcanic ash soil, liquefaction, pile foundation, seismic assessment, seismic reinforcement
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