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Centrifuge model test of pier ground improved by CDM
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Abstract: The working and failure mechanism of soft ground improved by the cement deep mixing method ( CDM) is studied with centrifuge model
test for the foundation under retain wall of pile- supported pier and the foundation under caisson. The main factors influencing the complete stability of
improved ground are clarified. The failure type of ground improved by CDM in different geological conditions and with different width of improved

ground are obtained. It is verified that the active and passive earth pressures on two sides of improved ground can be calculated with Rankine theory.
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Table 1 Indices of soil of pile-supported pier
R w Y I / R 45 R bR B i b

‘ /% /(kNem™ C ' - /MPa” ! /kPa /kPa

T Y 5 RS 1 41. 4 17. 8 1.114  17.4 1. 260 0. 679 19. 8 22,1

U 5 RS £ 50. 7 17.1 1.336 23.4 1.222 0. 815 21.0 25.6

Fimk + 26.5 19.5 0. 730 9.1 1. 055 0. 276 54.2 51. 4
2.2 TRRREEN 2.4 HWHE

RIS LAREAEIE AR W A Sk TR N R A, Hoh— ANy
i BEA Sk, 5 G R R OESR A B oM A
[ . Sk bR v+ 6.0, INERTIRR R v+ 2.0, KR
V- 16. 5 %S 4. 4 m, KRB E a.= 310 ke/m’, K
IKEE 0. 8, T FR 45 B 160 MPa, JAFALL 0. 25, ik
SR 2. 5 MPa, ¥ 17. 8 kN/m®, £ % 12 1 # ) %
PEHRFR AR 1, W7 20 kPa . 53— A TRENUTH
F 3k, YA T B R A B0 CDM TR o A4 Sk T A
i V+ 5,85, IR TbR R v- 125, bR V- 20,0,
B LY 24 m, HE3 K FHE KR P 32 A B, it K
i v4. 3, l/KAL V0. 5, & 225 5 R+ B 5 W&
2, Bit iy #k 60 kPa .
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Table 2 Indices of soil of caisson pier

|- =7 B 3 L/ kPa

¥

b /(kN*m”7) 111 i &
b 16.2 1.6 28
R G 17.3 17.2 34
e 16.5 15. 8 36
R G 17. 4 25.6 48
WA 1 19. 6
DR 19. 8
2.3 IR
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Fig. 1 Layout of the model
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Table 3 Increments of settlements and displacements induced by loading
gt R i — e
) /kPa UL S/ em  PUFE Sof em JLFE S/ em KA H / em KA H o/ em g} s/ %

2 60 29. 18 28. 12 0. 87 5.07 3. 50 0. 1847
80 24. 81 22. 56 0. 14 10. 00 7. 66 0. 2729

AV R - 60 31. 61 29. 01 2. 14 17. 09 17. 85 - 0. 0894
80 26. 66 24. 15 1. 55 14. 52 16. 06 — 0. 1812
60 22. 07 23.86 0 1.35 0. 86 0. 0576

BB+ 11. 60 13. 80 1. 58 2.65 2.37 0. 0329
50 8.26 8.07 0. 68 0. 91 0. 04 0. 1024
20 2.43 2.73 0. 29 0. 30 0 0. 0353
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Fig. 2 Vectors of deformation of foundation under retain wall
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Fig. 3 Displacements distribution of improved ground in the model
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Fig. 4 Vectors of deformation of foundation under caisson
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Table 4 Deformation of improved ground in the model
v B 1L B/ mm KA F£/ mm
i JE 7 JE I Tt i
Jf 2 0 0 1.0 3.0
R R 1.0 1.5 2.0 4.5
b5 A 1 0 0 1.5 3.0
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Fig.5 Bending moments and stresses distribution

of improved ground
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Fig. 6  Complete failure line of foundation
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Fig. 7 Active and passive soil pressures distribution

of improved ground
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