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Liquefaction Countermeasure Method for Existing Structure Foundations Using High Capacity
Micropile with High Drain Pile

Abstract

The seismic retrofitting effect of high capacity micropiles (HMP) has already been confirmed
by trial calculations using the ductile design method and shaking table tests. However, the number
of HMPs installed in ground susceptible to liquefaction is usually higher than for ground not susc
eptible to liquefaction. In this case, reinforcement by batter piles becomes effective. Usually,
installation of batter piles is problematic due to their influence on adjacent existing structures and
site boundaries. To solve these problems, it is very reasonable to use other liquefaction
countermeasure methods in combination with perpendicular HMPs.

The high drain pile (HDP) method is considered a suitable liquefaction countermeasure for
application in narrow construction spaces. In this method, “high drain piles”, which are steel
sheet-piles or steel pipe piles with drainage members, are installed in liquefaction ground around
structures. The effectiveness of this method has been already verified by various experiments and
numerical analysis.

In this study, a combined HMP and HDP approach is proposed as a new liquefaction
countermeasure for sites where working spaces are limited (such as under existing bridge piers).
The effectiveness of the method is verified by shaking table tests using prototype models.
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