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Abstract: Stiffened deep mixed columns (SDMCs) can
effectively increase bearing capacity, reduce settlement
and enhance stability when they are used to improve soft
soil. Currently, the researches on SDMCs have been
mainly focused on the engineering properties of SDMC
leaving a gap in improving
of SDMC
embankment load as well as its calculation approach. This

under vertical loading,
understanding of failure mode under
paper conducted a series of 1g gravity scale-reduced
model tests, including embankments supported by natural
soft soil, deep mixed (DM) column-reinforced soil, and
SDMC-reinforced soil. The instability of embankments
supported by different foundations were analyzed through
a comparison of deformation of embankment, stresses on
column head and soil, strains in column, and failure
modes of column. The applicability of the existing stability
calculation methods were assessed. The results showed
that the SDCM columns effectively restrained the soil
deformation, namely, its settlement on the embankment
crest and the ground heaving outside the embankment
were approximately 61% to 71%, and 12% to 46% of those
in the model test with DM columns, leading to a
significantly enhancement on the global stability of the
embankment. The SDCM columns failed progressively,
and it may have failure modes of compression, a
combination of compression and bending, and bending,
depending on the column positions under embankment
and column stiffness. The slip plane did not exactly go
through the broken positions of column. The equivalent
shear strength method had applicability to the stability
analysis of SDMC-supported embankment as compared

with other methods considered in this study.

Keywords: stiffened deep mixed column; embankment

instability; failure mode; model test; factor of safety
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Tab.1 Physical and mechanical model parameters
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Fig. 2 Pavement surcharge vs. displacement
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Tab. 3 Displacement under critical loading

o HETRTLR /mm PN/ mm
firl/kPa # S1 S2 S3 S4 S5 S6
T—1 52.99 58.48 56.48 3.36 2.21 0. 84
40 T—2 54.17 54.85 55. 54 5.84 5.37 0.52
T—3 32.03 33.54 33.02 0.94 0.35 0.10
T—1 60. 08 69.87 68.21 6.11 461 1.46
45 T—2 59. 74 61.40 62.67 6.27 6.75 1.52
T—3 36. 61 37.91 38.90 1.60 0.86 0.27
T—1 91.33 113. 84 109. 28 17.56 12.54 8.43
75 T—2 90. 11 104. 86 111.98 18.51 23.52 9.52
T—3 64.15 68. 00 70.55 8.48 5.97 1.98
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Fig. 5 Strain of core pile at different depths
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Fig. 9 Results of stability analysis

Btz
Fhz

*6 RERHITHEHER
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