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Stability of a Composite Ground Improved by Deep Mixing Method
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Abstract: Deep Mixing Method(DMM) is often utilized to control the large deformation or failure

during construction of embankments and other soil structures. However, the evaluation method

for the strength of improved composite ground has not been established in a practical aspect. In

this study, centrifuge model tests were carried out to investigate the effect of improvement by the

deep mixing method. Four kind of model tests were carried out. These were (1) non improved

ground, (2) deep improved ground under the toe of the embankment, (3) deep improved ground

under the shoulder of the embankment, and (4) shallow improved ground under the shoulder of

the embankment. In addition to centrifuge model tests, numerical analyses by means of Finite

Element Method and Circular Sliding Method were performed to appreciate the experimental results.

Following conclusions were obtained from the test results.

1) Both ground and soil improvement column were moved together in spite of using a relatively
low replacement ratio of 10%. '

2) In the case that the ground was improved under the shoulder of the embankment, the effect of
soil improvement was the biggest of other cases.

3) Also, the case of using shallow improvement, the effect of the improvement was observed.

4) Circular sliding method could be adopted for stability analysis in case of non improved ground
and shallow improved ground.

5) FEM could simulate the behavior of the tendencies of the deformation of the test results.

Keywords; Stability, Deep mixing method, Deformation, Failure, Embankment, Construction,

Centrifuge model test, Soft clay, Improved ground, Column, FEM, Circular sliding method, Self

consolidation, Cone penetration, Safety factor, Replacement ratio
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Fig. 4  Arrangement of improved columns.

BRFREME

— 929 —

EIESRL, Bt RICEEL A 0.40 kN/m? (0.0041
kef) ICHET2H7—F 772 (Fig. 138),
BALET e ¥ 0FHHIZE 2 BRI 12, BT 2 m O 8
FE I LN EEREZR D 72 106 T 15 28T
L7z, 201k, LN % LH-34 855G T TRERM 2
T 72,

4. KERBER

4.1 HEREEARL

Fig. 5 ICHLIEE 10G 7 & 85G & COMBEE
fL#, Table 2 &% — R IC BT b EFLNR, Bt
DOVRBIVELDOYVEDEMEZR L, BLDOYDE
WIZBIT 5, 35G THOILTEIS casel, case3, cased T
#112 mm L IZTE L 572, £ DBEAICHE casel
(3 case3, cased IZHNLTEIBERLTW, Fi2,
case3, cased [ZITIZERL L TEmMEZRLZ. FULM
BELVNVIZBWTHEIZ case2 DI TEIEKRE -
Twedid, WREEARICH A2 FL L 28T

EALE (nm)
]

25 ”
B £ J
- PN J
-30 Q’ S o
21 oo ooR | Yy Soy,
-35 casel e A o ¢
case 2 [ & i ra )
-40 case 3 o A O >
a5 case 4 o 4 @ | L
1 10 20 30 40 50 60 70 80 90 100

MEE (G)
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Fig. 9 Displacement vector through 10G to 75G
(case4).
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Fig. 10 Distortions of improved columns after test.
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Table 3 Input parameter for Circular Sliding Method.
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Fig. 12 FEM element mesh.
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