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A Study on the Stability Analysis of Reinforced Embankment
on the Soft Ground
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Abstract

Preloading method is used to prevent the settling of a foundation and to increase the
strength of ground by consolidation settlement in advance. But, the embankment used in
preloading method brings large deformation and sliding failure in the soft ground. Recently,
reinforcement method is often used in embankment in order to prevent sliding failure. But,
until now, the research on the stability analysis considering both the rate of strength
increase of clay by embankment load and increase of resistance force by the geosynthetics
in the embankment body is not found.

In this study, the stability analysis program(REAP) for embankment including these two
points is developed. By this program(REAP), the stability analysis can be done about during
the gradual increase of embankment and the stability counterplan can be established when
the safety factor is lower than allowable safety factor of design. After calculating the
position of sliding failure surface, the force of geosynthetics which is selected by either the
effective tensile strength or tensile force caused by the displacement of soil mass in this
position is applied to stability analysis. And the increase of resisting moment can be
calculated by this force. Also, the construction period can be estimated and the time for the
appropriate counterplan can be decided in order to maintain the stability of embankment.
And then, safe and economical embankment design can be performed.
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Fig. 5 Stability analysis by Bishop’'s
simplified method when the tensile
of geotextile is considered.

)t

Bah, i) A AFRAES] F71
o= mste] Bristiet. B e] 1= 9
sl S7HE AFEHEE BFRAUEE 7]
71 Tx cos 69} DAL F7HANZIE Txsing
xtang = TE3tA (Michell# Villet, 1987
=K, 1993 ¢ BERSCK, 1993) 1efstatH(Fig.
53x). ole2 77 4 (27). (28), (299 2
o] Yehfeizict.

FERAE) 243 AMp= 3] Tcosb;- R
p2

@7
A7), R: BF Q5 w7,
6, : WA} BEAT ol 7

IMg= ﬁlT,-- sing; - tang - R (28)

7=

webA ke 4 (29)9 Zo] EHHTH

cid; - cosa;+ (Wi— u;l,cosa)tan ¢ .
‘21 tand + ;T;smﬁ,-tanqi
F= £,

cosa;+ - sina;

g(W}- sine;) — ,i:in' cos §;

(29)
714, R: 854359 w4
it i Bue) AR,

h=4
;1 dHe] &FE o),

a; 1 EEHo] FHUF o)]F= 7},
W o GEET] FY

¢; 1 bR

F.: bde

g;  j WA BAANA SEa B3y

A7} ol 7

B

4. =2 1Y(REAP)S A

2 zRoge) 53 QHAES Psh= 7
A F NS Aetuz, HAEE S o)5t
7= A7IE & 5 0], o] 9 e 5
HE 5 A @ FEIHR RS AR,
T AR BAAH S QBT B, e
ol ofsl HAAF 1Y Fo2 APt g
ol 4E&& o ek @ o471 AE B e
2, F7H AREAES AL F Qo] 2A4A
ol g AFe] T7HE & = AUtk @ YEA]
HAE RIS A% HHE htgel A
71E 2R 5 =0} AF YEe AAE
7Fest, ddsle $APIHE 34 & < ok

Z23H(REAP)®] 58%¥ Fig.6% 21,
zZ2a3e] 742 Fig. 7% o] Hof gtk

5. defx|dtat B e MA o of

A d2A, AEAY T} Mol ALE3H
AMz7L Fig. 83 #a1, 3§14 2AL Table
29} 2o}, Fig. 9= HHo= 343 Ax=z,
ARE B o] 9X]e} At Q1S =438
gk RAolt}, ek #e] &lE Fig. 109 YERAATH

XA}, 4= Embankment height x 8% , u’=
0.1m(R&Y%, &, 1991)2] 3% 5ujjol] w35}
Z AFEo] 16.275 tf olAx, FAPIzre] 749
2 dFHAvt BAAL] 2173340 uhE FAIZ
AR, PR 213 58 vlusly] «s A

A=, B, S AdEs 59 i o

R TRERE 291



P

CIOJEH 2=

E 2 olgt
&

e
Oll ‘ Tr=0.5*(Tr + TrP) tLiL
Gl l SUr= (Ura+Urp)A,
Ure =Ura* dUr
[T =2mol gas w9 08 || | ue = Upss ur

|gss0ldel 22T QRS AT (7]
v
SATHA0| D2AE0] QS
N E ST EED

v
JIEEEESEEREEES

2O (T,) ||

Fig. 6 Flow chart of program REAP

292 #H156% %65 - 19994 12A



SOILDATA (xistit S0 CHt HIOIEH 2

Y

0

RSI (B389 AY

af

Mo
i

SCOOR (BHNEN 12 MEHDO|

DPOINT (Slice® X 2

EFF
— CALFS— RADIUS— SLIDE ——TOTALli
— POREP
— RELATIVE
2ol MM T2 ol
(w0 oo [—RTENSILE  (OEOD (22HMaBENE 8=
ME) 2z A GCOOR (2ZME 226l 1 IHE A4
MAIN — L CONST (ZD S AL O1RTE A4S HAY
L CALRTR (&3 M%)
— ROUT L CALUR— CALX
(HQIE &F) (Sam9E QoMY 28 B9 YMATE HAY
'— ULTIMATE — SOILDATA
SIRZE 0 2
S aa s [ RS
— SCOOR POREP
[ (T2t A Q0) HAH
— CALFS— RADIUS— SLIDE — TOTAL EFF
(B AL (BELS BrYslice0) KB, HE (goy (Fos Ad)
A A o A
—UTENSILE —UGEOD
(2= ”'ﬁ*)[<§axu91§gi|§ E))
CALUTR
— outpur — UOUT (elare] HE)
Fig. 7 The structure of Program
(50.0) (58.0) (80.0) X (0,0) ) 200 | 400 800 800 .
. (51.88,28.78) R=16.70 32,P] 160 ' 300 ' 00 @ W0 e
10.0 {
ZU.U- VA,>—<{\— - _XIB
0.8 X ) = (.05t/m 2, 9= 40.64°,
( VBI /l 4EN0 \y, = 1.8¢/m *
400 c= 1.0t/m e, 4=0°, ®EE ()
. . 00 e EER) CD?"/T;J/H??D -
Fig. 8 A cross section of embankment Y .

reinforced by Geotextile (the method
of relative displacement)

Fig. 9 A Cross section assumed for analysis example

WEHBTReRCE 293



Tonlatlon of 1.8

Geotextile

No.4 H=6.3m ‘;—No.s H=7.2m "
U=30%(6.3m) 1.6
A JNo. 3 Hesim E

~p Letting Alang  — _ Designed Embankment  Height

210%(3.9m)

Enbankment Height(m)

O =~ m w A om e w e ®
e

4 10 29 kv 40 50 60 70 80 80 100 110 120

Time(day)

Fig. 10 Embankment height and safety
factor with elapsed time (the
method of relative displacement)
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reinforced by Geotextile (the
method of ultimate tensile force)
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Fig. 14 Embankment height and safety
factor with elapsed time (the
method of ultimate tensile force)
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18 4.186 5 38 Tx cos 6= 10415 T - siné - tan ¢=15515
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