




Liquefaction Liquefaction 
of loose sand

Principle

Stability

Settlement

Typical method

To choose the suitable 
solution, sufficient 
geotechnical knowledge 
is necessary. 

Purpose

Kanazawa Port, Seismic retrofit project
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It is suitable for liquefaction mitigation to 
prevent the shear deformation.



Embankment Height=8m,

Load=8mx20kN/m3=160kPa

No need the Concrete pile.

8m

*It is depend on the cement/labor costs and shifts.
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Advanced technology: ALiCC design, 
Economical & Low improvement ratio,
Arch angle in Embankment

From the results of the joint study, we have establish new soft soil 
improvement concept as ALiCC method. The use of ALiCC technology has 
spread even to all in Japan because of its shorter construction time 
against the conventional PVD option. We have identified the shape of the 
arch effect between DM columns with simple formula.
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In Hong-Kong new runway project, there is a plan to treat huge amount of deep mixing columns under 
the new offshore runway, because there is contaminated soil in the water. So it is impossible to apply 
drainage method such as PVD and Sand drain. First and second trials of DSM has been performed in 
2011 and 2014, and the Production work completed in 2018. 

In this project, 

GL / Color
Water 
content 
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Index 
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content 
(%)*

-1.5m / 
Gray

69.5 98.2 103.6 38.4 65.2 4.3
4.2

9.9
13.3

-1.7m / 
Black

76.3 97.6 93.7 37.0 56.7 4.8
4.8

16.6
17.3
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Expansive 
Clay

Aoyama has presented before in 2000, in the high cation exchange capacity clay 
(many minus ion) like Montmorillonite they lose the Ca2+ ion and does not work 
the hydration and lost the fluidity.






