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Effect of disposing soft soil foundation using geotextile and plastic drainage plate
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Abstract: Based on Biot's consolidation theory under plane strain, the effect of disposing soft soil foundation using geotextile and
plastic drainage plate is studied with nonlinear finite element method. It is shown that the vertical settlement of foundation with
drainage plate is larger than that without drainage plate; the lateral displacement decreases and the uplift at the toe of embankment
decreases at the same consolidation time. In general, the dissipation time of excess pore pressure is shortened greatly by using plastic
drainage plate; the stability of embankment is improved for accelerating the consolidation so as to enhance the bearing capacity of
soil. Meanwhile, the shared tensile force of geotextile becomes lower when plastic drainage plate is used. In order to reinforce the
embankment effectively, it is advised that geotextile should be set on high-stress zone. Furthermore, the design can be optimized by
shortening the standing time of consolidation when plastic drainage plate is used.
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Fig.1 Cross-section of embankment (unit: m)
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Table 1 Physico-mechanical parameters of different
foundation soils
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Fig.2 Dissipation of excess pore pressure at point D
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Fig.3 Distributions of excess pore pressure at the end of
the second phase of consolidation in embankment
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Fig.4 Vertical settlements at the bottom surface (MN) of
road embankment
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Fig.5 Lateral displacements at the toe vertical surface (EF)
of road embankment
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Table 2 Relationship between consolidation degree with
time in the first consolidation phase

) /d 9 18 36 72 120
TEHEAKAR I (1 [ 5 /% 17 39 52 68 82
A HEKAR I (1 S5 1% 61 80 93 98 100
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Table 3 Relationship between consolidation degree with
time in the second consolidation phase

I /d 138 156 228 264 300
TEHEAKAR I (1 [ 25 /% 59 69 88 93 97
A HEKARE (W S5 /1% 87 96 100 100 100
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Table 4 Safety factors of embankment at different
construction phases
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Fig.6 Distribution of axial force along the geotextile
without plastic drainage plate
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Fig.7 Distribution of axial force along the geotextile at
different phases of consolidation

=
o | LA + HK IR
i 1)

LB R ) /kPa
Y
(=}

0 50 100 150 200 250 300
N1 /d
Bl 8 M THE A D AEEKE 71 e

Fig.8 Dissipation of excess pore pressure with time at
point D when the time of construction shortened
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