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Development of countermeasure method using pile-type stabilization against lateral
flow due to liquefaction
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Synopsis

Liquefied ground loses its stiffness and strength, and it flows laterally in sloping areas and backfill
areas behind collapsed quay walls. The characteristics of soil have to be changed in order to prevent
the lateral flow of liquefied soil. However, their construction cost is high and impracticable when
the target area spreads widely. The improvement method should be more feasible. The authors are
investigating the most effective arrangement of DM piles to optimize cost-effectiveness. It is
proposed to irregularly displace the DM piles to prevent lateral flow in various directions.

In the present study, centrifuge model tests and analyses were conducted to clarify the improved
effect of the DM piles against the lateral flow and its arrangement in detail. In addition, the field
tests were conducted to investigate integrity between DM piles and shallow mixing layer. The
results of the model tests and numerical analyses showed that the improvement by the DM piles
dramatically reduced the lateral displacement and that the average total flow velocity was small in
the irregular arrangement case. The lateral load acting on the DM pile from liquefied ground, which
is required for design strength of the DM pile, was investigated in the field tests. It verified the

structural integrity of DM piles and shallow mixing layer.
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SV EESIRE LD bR THDLZ & hbnd. L
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JEX0.6 mDRFH R 2 FK-6. 1R T37 — A Thi L.
L, =0, EBIRG LI Z H O T g mXEI2 m
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PAPIC S BALOM TA ML T, 3£
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(1) BTk

i THERERR O 72 b DB HEABR D K g ek B 3B X Ok B
DOFREFFREIT L HIT1000 kKN/m> & L7-. SR HifzIc & A v
N AT U —ZUINL CEEME (05) 231000 kN/m* & 72

LHAEEREL, &OITELERRINC X 29 Ok iE
FEPEIZ DWW THERR T 2 72 D I H AN ENEL & Bk & i

L7z, Jii TAERERR O 720 O BIHGEER IZ 6 L 7-# B2 &
-6. 212, BRI R 0 ILRD 0% EE Sy A 3 KON B &
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WG L BB HIEA RO S (B =) B
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Particle size (mm)

PR B ORI BN AR, b - i &
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1740,

Maximum dry density 1703kg/m 3
Optimum water content 17.2%
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1680 b

1660[ ]
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1620 b

Dry density p4 (kg/m3)

1600~ 1

1580F ]

1560, : : y
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Water content w (%)

BI-6.3 UMM ORFE O FEE, il : WA,
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17.2 %)

L7attk e L, 70, REURFOKE LOM%RIZS
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@ 160 | 120 — —
160 150 —
© 160 | 180 - —
100 | 120 | oA UH—20]| 2 |Eim
@ 100 120 | YAV Z—20]| 4 |EHE
®) 100 | 120 | oF U Z—10]| 4
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@ 160 | 200 | oAU Z—10]| 4 g
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. Al Ak Bl
Bk ORI TR AL R
B LA & 140 kg/m®
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v — 2 O — il EARRERAE R A~ 9. B-6. 23I2CASE3 DR
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