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Centrifugal model tests on geotextile-reinforced heightening projects of
soil embankments

LI Xiaolin, ZHANG Ga
(Department of Hydraulic Engineering, Tsinghua University, Beijing 100084, China)
Abstract: Geotextiles are widely used to reinforce slopes, but they have not yet been effectively applied in heightening projects
of soil embankments. The centrifugal model tests are conducted on the elevated soil embankments with geotextile
reinforcement under variation of water level. The deformation and failure process of the reinforced embankment are observed
and measured. The results indicate that the failure of the elevated soil embankments with geotextile reinforcement exhibits
different characteristics between the new and old embankments. The ultimate failure of the elevated embankment is caused by
the coupling and progressive development of deformation localization and local failure. The geotextiles are divided into
reinforcement section and restraint section. In the restraint section, the embankment provides restraint for the geotextiles, while
in the reinforcement section, the geotextiles limit the deformation of the embankment. The reinforcement mechanism of the

geotextiles is to transfer the restraint from the deep part of the embankment to its surface, thereby to increase the sliding

resistance of the shallow layer of the embankment.

Key words: embankment; heightening; geotextile; centrifugal model test; variation of water level

][l

0 3l
TR, AR R A IR, 3t
O E TR R o FRIE K U TR A B
TG TR RS R TR, BB AT -
USRI 5 A7 R R I B 1, T L7 AE o 5t
L. AR R, TR TN R e
RIZGNECIF R T —LelF . T PR 7 3257
R R R B, A R P A PR T
BT T U 0 I R R 5 4
RM. BIOKE, MEHUE TR AT AL A

TR BT 73 BB RS T %, WP A g0 A
WAL W,

TR | A S TR S o R
MZFHNE, CEITRE 7B R AN EBUE Bl
B+ TR s e TR R I e A2, 1T HAWEE
T TWIHEAIY ST S D7 TH, AR SoKAAR
BFEAT T B L AW Fr R - TN AR BAE .

AR SRR KA AR B S A T4 ] i) n v £
HEeWB: b aAREESHH (QY23148)

YRS HHEA: 2024-04-29




H T 1

OB, A R TEMWn I - BN N i R B OB G B T 113

JRINSEHEAT 7 BSOS ARG, X 0 HL B A5 Al R g 7
RERE, R T NE R AR, i T T
SUPIRET HHUR RS S VE U, IR0 T80 in s it
SRR T E HLEE

1 REEESEH
1.1 /&

R R S R - T ROHLEE T, 1ZELHLTK
BREEEN 2 m, BOGKEAETIN 50g-t, FORE LN
THEE A 250g. WA E T4 O S RIAE N, BRI
JR~FR 60 cmX 20 cmX 50 ecm. A T WLEERER I FE il
SRR TR SO, AERRLAR 1) — B 5 WLBE AR,
RGN IR AR . BRI MBE R TF L, e
BEHUKETE, i AR R AR R Y KA T %
1.2 RIEHRE

HUSRARAL 53 A IH IS AT P 43, A A R
Fghkn g B 1 fE 2 Fros. [HEUE S 85.5 mm,
HITHSE 108 mm, 7EIHIIE FASSIHINE, RN 85.5
mm F£ H7E FUFE S 204 mmo. ARIETE 70g 250 iiE
JETFHEAT, X R AR S 6 m, HITHFEN 7.56 m,
J0iE 6 m IHEEE 14.28 mo BT IHISEYE8 0.84 1 1.
TEHIRE N Z T4, 1AlE 42.75 mm, Xf5
JE R+ T4 3 m. HIE T AE 50 mm 5
B, FH AP AR AR AL AR R 1 2 e 30U AR B A RIS 0

RS o8 1, FOROAE T % N 2,70, W)
BEFR BB R4 SR 31%F0 17%, HREI 328 1H 5% 3%
£ 1.50 g/lem?®, RT3 A 1.45 glem?®, F/KF
BN 17% R —Fh 82 T)E RN 0.14 mm I
AT SR T Y. AR E N 39.7
kN/m, PrHisgEEEN 3.15 kN/m.

HIRERT SB35 5 om JE 3L, £ H B S5 52 9F
M I H ISR, R IR, e T s
—BEL T8, 2JEELTEY EAWERT, £/
JZZ AR 2 T8W, SERCHIR s, 1
ISR ASE A S AT LI IR N 5053 4341 10 1 IR
(E D, DIERERFMEGERKEZE, e TSy
ML ARSI ARG o 7R LA PN BE 1) 50 i b ML Mok
INEEYEE, BRI AN ARG R 52

R

i (k)

1 HURRRIR A
Fig. 1 Photo of embankment model
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Fig. 2 Schematic view of embankment model
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Fig. 3 Histories of settlement of embankment shoulder (Ah,
reduction of water level)
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Fig. 4 Horizontal distribution of horizontal displacement of

embankment (, horizontal displacement)
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Fig. 5 Slip surface of embankment
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Fig. 6 Failure process of embankment
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