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Research Introduction, Kyoto University Graduate School of Engineering
Department of Civil and Earth Resources Engineering, Kimura Lab

Research theme — Seismic reinforcement effect of soil improvement
around group pile foundation in liquefiable ground

Research background and objective

Based on current design method, pile foundation built in soft ground or liquefiable ground will have a large
substructure, resulted in increase of construction cost. Therefore, by improving soil around pile, number of
piles and footing can be reduced (Fig.1). Shinohara et. al. conducted analytical studies to apply this method as
liquefaction counter measure in narrow site *. As a result, it is clarified that reduction of bending moment of
pile can be obtained by applying ground improvement with appropriate strength. However, as only a two-
dimensional analysis has been done, our research team conducted an experimental study on the influence of
difference of ground improvement strength on behavior of pile foundation.

Research method

Centrifuge model test is the experimental method to simulate the prototype stress condition with 1/N scale
model by using N G centrifugal acceleration, which is suitable for geotechnical modeling because the soil’s
properties depends on the self-weight stresses given by effective confining stress. Fig.2 shows the outline of
experiment. The result from 50 G dynamic centrifuge test done on 2x2 group piles constructed on 2 layer
ground with liquefaction layer, with different improvement strength is presented below.

Results & Discussion

Fig.3 shows distribution of bending moment of the pile when displacement of pile head reach maximum
value for each case. From the figure, without improvement, bending moment reach maximum value at pile
head but when improvement is applied, bending moment of pile head decreases and maximum bending
moment at boundary of improvement part, and as improvement strength increases, the tendency becomes more
noticeable. Comparison of maximum value of bending moment, shows bending moment is the smallest in case
of low improvement strength. From these results, pile head restraining effect increases as the improvement
strength increase, but the need of optimum improvement strength is confirmed in order to restrict pile bending
moment.
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