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Stability Analysis of the Reinforced Embankment on Soft
Foundations using the Limit Equilibrium Method
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Goh, Nam Young - Goh, Hong Seok

Summary

The use of geotextile as reinforced materials in soil structures has become widespread
throughout the world. Geotextile reinforcement has been used in retaining walls, slope of
embankment and especially soft foundation, etc. In the past, however, its design and con-
struction have been performed empirically.

In this study, to investigate of the effect of geotextiles reinforced slope of the embank-
ment on a very soft foundation, a limit equilibrium analysis program calculating the safe-
ty factor of embankment on very soft foundation was developed.

The study was focussed on such factors as type of geotextile, tensile strength, amount
of reinforcement, and inclination of embankment. And the limit equilibrium analysis pro-
gram was written on the basis of Low’s slope stability theory with some meodification.

The following conclusions were drawn from this study.

(1) The orientation of reinforcement can be assumed either horizontal or tangential to
the slip circle. The factor of safety with tangential reinforcement is larger than that with
the horizontal reinforcement.

(2) In general, the factor of safety increases, as the slope reduces. However, it is pref-
erable to use geotextiles with higher tensile strength rather than to reduce the slope of
the embankment, because it is difficult to adjust the slope as desired.

(3) The factor of safety obtained by numerical computation i1s affected only by the

tensile strength, but not by the type of the geotextile.
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Table-1. Input data for the analysis of GEOFS

Embankment Foundation Reinforcement
Unit . icty . i
Height weght Cohesion F;:g;zn Slope Depth | Cohesion | Height S’It‘::::glteh
kgf/m? \% kgf/m?
(m) (kef/m®) (“gm/m ) (Degree) (H/V) | (m) | (kgf/m*)| (m) (kef /)
3 1,681 3,400 25 1.0-5.0 5 980 0 1,535-25,000
D 912 WEAA ANY AHe Table-29} 33
N Con=3400kgl/m® : 1
Geotextile Qo&/ ey =267 1= l3m %E}
/——Tpnsﬂn strength Yem= 1681 kg /m?
J/ =1,535~ 25,000kgf/m ¢ |
, D= i5m
Cu=980kgf/m* i
J

Fig. 3 Slope stability analysis of the

geotextile-reinforced embankment

using the program GEOFS
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Table-2. Safety factor of ‘horizontal’

Tensile Strength of Geotextile(kgf/m)

Slope | Unreintf. Nonwoven Woven

P515 P520 P530 |KM7001 KMSOOOIKM5000IKM60001KM70001KM80001

1,535 2,008 3,543 7,008 13,032 | 15,000 | 18,032 | 20,000 | 25,000
1:1.0 1.125 1.171 1.184 1.228 1.316 1.449 1.490 1.550 1.589 1.688
1:15 1.145 1.190 1.203 1.247 1.335 1.471 1.513 1.577 1.161 1.716
1:2.0 1.169 1.214 1.228 1.270 1.358 1.499 1.544 1.611 1.654 1.757
1:25 1.197 | 1.242 1.256 1.298 1.386 1.534 1.581 1.652 1.698 1.811
1:3.0 1.230 | 1.273 1.287 1.330 1.419 1.573 1.623 1.698 1.747 1.869
1:35 1.263 1.309 1.322 1.363 1.456 1.617 1.669 1.749 1.800 1.930
1:4.0 1.301 1.344 1.358 1.400 1.497 1.664 1.718 1.802 1.856 1.993
1:45 7 1.339 1.388 1.397 1.441 1541 @ 1.714 | 1.771 1.858 1.914 2.057
1:5.0 1.379 1.425 1439 . 1435 1.588 ‘\ 1.767 E 1.825 1.915 1.974 2.123

Table-3. Safety factor of ‘tangential’
[ Tensile Strength of Geotextile(kgf/m)

Slope | Unreint. Nonwoven Woven

P515 P520 P530 1KM7001 [KMSOOOIKMSOOO1KM60001KM70001KM80001

1,535 2,008 3,543 7,008 | 13,032 | 15,000 | 18,032 | 20,000 | 25,000
1:1.0 1.125 ' 1.206 1.230 1.305 1.460 1.708 1.787 1.907 1.985 2.179
1:15 1.145 ¢ 1.224 1.248 1.321 1.474 1.722 1.801 1.921 1.999 2.193
1:20 1.169 1.247 1.270 1.341 1.492 1.740 1.819 1.940 2.019 2.212
1:25 1.197 1.273 1.295 1.366 1.514 1.763 1.842 1.963 2.041 2.236
1:30 | 1.230 | 1.302 | 1.324 | 1.393 ' 1.541 | 1.790 | 1.869 | 1.991 | 2.068 | 2.264
1:35 1.263 1.336 1.357 1.424 1.572 1.821 1.901 2.022 2.100 2.295
1:4.0 1.301 1.370 1.391 1.458 1.606 1.855 1.935 2.057 2.135 2.331
1:4.5 1.339 | 1407 1.428 1.495 1.643 1.893 1.973 2.095 2.173 2.370
1:5.0 1 1.379 1.448 1.468 1.535 1.684 1.934 2.014 2.136 2.215 2.412
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