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Failure mode and stability evaluation of geocell-reinforced
cushion embankment

JIN Jiaging'”®, XU Chao'?, LIANG Cheng ", LIU Ruotong'’
(1. Key Laboratory of Geotechnical and Underground Engineering of Ministry of Education, Tongji University,
Shanghai 200092, China; 2. Department of Geotechnical Engineering, Tongji University, Shanghai 200092, China)

Abstract ; Using geocell-reinforced cushion to improve the stability of embankment over soft soils has been
recognized, but researchers has not had consensus for the failure mode and stability evaluation method. The
reinforcement effect and failure mode of embankment over soft soils are compared through three sets of physical
simulation tests using non-reinforced, geogrid-reinforced and geocell-reinforced cushion. The results show that
the failure modes of non-reinforced and geogrid-reinforced cushion embankment are circular slip failure.
However, as for the geocell-reinforced cushion embankment, the sliding surface is in the form of an arc
passing through the center of embankment bottom and all formed in the soft soils, not passing through the
reinforced cushion and embankment fill, and its location is deeper than that of the other two groups. Based on
the test results, the mechanism of improving the stability of embankment by using geocell-reinforced cushion is
summarized. In addition, on the basis of the identification of failure mode, the evaluation method of stability
and the limit filling height of geocell-reinforced cushion embankment over soft soils are deduced.
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Table 1 Physical and mechanical parameters of soil
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Fig.2 Schematic diagram of model test( Unit: mm)
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Fig.3 Diagram of the unreinforced embankment failure mode

HE AT R o, BE A fF G 0, 3R R O AR Y 3% i K
J | Hb kB R AR 2R 8 3G K, TR T M X5 [ B N 1)
5% Fif 8 28052 W 15, B B 10 B g IO e A g Y
LY N TR SUR U R A R e =R < J
R IR IR R XN W 4 KA B AR H e 48 3 B
HOZ R E NN S B IR . MR M X R R R
SRR S A v A 43 HIOIR J 24 4 B, 0 R RE UL AR B
B o 1 B 2k

A S S S B 1 7= At R T R M 3 S A LA
Je M B B W Bl e R o R T I G fi 2 SR 1 i
1] 28 18 38 B LITOE V) A S B 3b v il o jf 2k 4
25 T W IR B I SR 25 R Hb e A7 2T €0 i 4 R AR i it
0 B G 00 A ) T TE R I T
2.2 RSN AR i S

BRI FTH - Bl B2 I 7E 1D 1R 2 v ) iy 15 A%
+ TSR SO 7 42 . #5025 B 4y 2 AR i B
SRIG o Gita AR 28 . WLER & B, I 4 LA 58 i, 38 B
SERE A S D R I, BE A b 3 RO B 5 TR
FE S i B/ T IC A B3 . MR T E N E) 11. 9 kPa
B, St By FOASE AU R ) BE SR (A B R S A 2 AR

()32 i A2 5 0T 1) b . YA # 15. 3 kPa iR
A5 B ] MRS BA ., e 1 b 2 R W 2, 38 TRk ke
R K A ABURE, BRI AR, 45 1k 2

55 T0 A A B SE A LU, ORI AR A o A )=
FESESRE BIE S W R . 1R 45 A U B R B 2R
WL BRI s WA A W 222, R R A Al o B 22 1 A
B, IR (R 4) o 3 3R W7 s R B RS o 288 11
N SR R 5 S R A A B 0 e 2 A% o [R]IC A HRR
BRI, SRk A1 3t e ol TR ) B 1) K B R4 3R
oG B A 5 v A 0 HCR A B, (BRI B B A Y B

pHEAS/ 8

B4 #HETTHRMOBENBERECE

Fig.4 Scratch location of the model geogrid screen net
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Fig. 5 Diagram of the geogrid-reinforced

cushion embankment failure mode
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Fig. 6 Diagram of the geocell-reinforced

cushion embankment failure mode
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Fig. 7 Stability analysis of the unreinforced embankment
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Fig. 9 Membrane effect of the geocell cushion
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Fig. 10 Vertical stress dispersion effect of the geocell cushion
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Fig. 12 Stability analysis of the geocell-reinforced

cushion embankment
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