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SIMPLIFIED LIQUEFACTION COUNTERMEASURE FOR EXISTING
DETACHED HOUSE

Keisuke ISHIKAWA, Toshihumi FUKAYA, Susumu YASUDA
and Motomu MATSUHASHI

During the Great East Japan Earthquake of 2011, approximately 27,000 detached houses were damaged
by settlement and tilting due to liquefaction of the ground. To reduce similar liquefaction disasters in the
future, it is urgent to develop and deployment of new liquefaction countermeasure for detached houses. In
this study, we propose a new liquefaction countermeasure to suppress the settlement and tilting of detached
houses that can satisfy the conditions of “narrow construction space” and “construction cost.” The concept
of this liquefaction countermeasure is to compensate for the reduced bearing capacity of a spread foundation
when the bearing layer liquefies using the axial force of the pile and tension of the wire. In this thesis, the
mechanism of the countermeasure effect of this method is discussed using 1/25 scale 1g shaking table tests
under the experimental conditions of pile arrangement and wire arrangement between piles. From a series
of shaking table experiments, it was observed that the piles were placed in pairs near the corners of the
building model, and the horizontal displacement of the pile heads and pile tips was constrained, which
significantly reduced the amount of settlement.
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