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Centrifuge modeling of geotextile reinforced slope under partial excavation

LIU Yao, LIU Sujia, ZHANG Ga
(Department of Hydraulic Engineering, Tsinghua University, Beijing 100084, China)
Abstract: The geotextile reinforcement is an effective way to strengthen soils in engineering. The centrifuge modeling of plain
soil slope and geotextile-reinforced slope under excavation of slope foot is carried out, the displacement change of slopes is
measured, and the deformation and failure process of soils and the action of geotextile are analyzed. The test results show that
the geotextile reinforcement reduces the displacement of the sliding body, improves the stability of the soil slopes and changes

the shape of the slip surface. The geotextile reinforcement homogenizes the slope deformation and pulls the outer soil, thus

delaying and reducing the slope failure.

Key words: side slope; geotextile; excavation; reinforcement; centrifuge modeling

0 35 B

U R e 2 SRR, TS R
i, s AR g, (R R A TS RS R
TR R A a gk, B TR 22 A S R
V. I AR E oA T RRAT R I — Rl R
ST 18] - A FE R R T 1 3R B P R
B ST, AR BN MR A R . FOE R
Vefit. + TOUWRABITIBOR R . RS
Ge s AL REE), BRI R EEINN . R UE. FRBoas
TEFER, Elg 2 REF T LA,

INFAEWSEI] FLAC™ AR5/ a7 7
SUBAETFE5 T PR E R A RE R Z, X KE
SEISVH P 0T R IGEE S T A TR Rk AU R
HIRTI K RBA %A R T i E % OF G R E
VEAT T b T R R s K
BTV B R RIS BT 9 T -5 T4 U5 B
SRECE BRI, H AT T T4V R
FR LR TEI RIS, B 5 5 -+
BRI SRR I, AR TFE  F L0

AR TR IR AR A AL K 24 b = T4V i A F ML o

AR SR FH B ORI ik, R S T S A A
AL T 7D g w4 1 O 22 ./ ) 7 S R 54 A e
TR AR SRR A T IR S . W2 T I AR 1
AR S 2S04, MR T TS24 T
SXoF 320 38 P9 Jon 4 FE R LEER

1 RWigE5&H
1.1 &%
AR LAETEHERZ L T B 0N R B DA A RS
B MU KN BE 1N 50g-t, FRCERE 2 m, AN
HE 250g. FFAZ 4% %2 4R1E 60 cmx20 cmx50 cm %
AR b, — RS AR, [ e A
183k AR SRR IR o R v 1 T S R I A
TR A B —A U TEREI] s A
L. A—H A S BB AR . R AR T R o

BEE&WE: EEESRTRIRE (2023YFC3007001)
iEEER: 2024-06-21



136 "+ T OB % M

2024 4E

I B E )R AT LRI Z i R
1.2 IEEMuBNE RS%

ARG K H GIAS-¢ (geoimage analysis system for
centrifuge) WIE RS, 1%ZRF iR OBALAL T
R E PR R . BT I RERB G EK
FEor A, RABEUGAGENE, AIEAP AR (1)
TEOL T E broE AL RS R &, AT SRAR AR AR T
2P,

AR, AU A REEE IR RS R0R
bR RUUKFAR A AN, B N ONIE, mfEfe5EE
I ELEE B K.

1.3 RIGRE

RS A3 T%F AIN () 2R A TR i 3k
AT RS o IR AR AR R AR 2 s = 4l S
1, 2 25t o ¥ P s I g 70 oo 2% A 3 AH [R] . L
WRHTHRE 1.6 glem®, WIIEEIKE 18% )% 11l
o LN 1.5 01, BiE0N 300 mm, T FE 200
mm. b TR A A B S5 PR R 43 39.7,
3.15 KN/m?® R B DA R, SR PRy 0.14
mm. HBCEAHLAEN], DL 50g BS.Cohnid R E S,
A% %A% N R Ept, N 0.28 kN, £ S2br+ T4
ZI R AR L

1 AR A

Fig. 1 Photo of reinforced slope model
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Fig. 2 Schematic view of reinforced slope model
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and reinforced soil slope
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Fig. 4 Horizontal and vertical displacement process of typical
points of plain soil slope and reinforced soil slope
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Fig. 5 Morphology of crack surface of reinforced slope
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Fig. 6 Schematic diagram of slip surface of plain soil slope and

reinforced soil slope
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Fig. 9 Horizontal distribution of horizontal strain of plain soil
slope and reinforced soil slope at different elevations
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before failure of reinforced slope
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of reinforced slope

4 & P

ARSI IR T BB 42 2 0F 2% 5000 £ T 4300
I B O RIA T, B T FF R R
RS2 A, ST T A TR S T
SR E LI, (5] 4 S5k,

(1) - TEWmwN 7 L3R, 5
SR L R b

(2) +TEWNAE T A IBA, W T 15
R

COBEITFZ S LB I TR B 50 K
B, SECT LMK AT

(4) + TGS 504k, TN T 25
T RBACREIE , FEIRTS T MITFH2 R 3T X S o
TR T 3 R s M RN T RS

BT IR

SE -

(11 & XK KRR T b a3 2 KB i B8R [1]. 7K L
%4, 2024(3): 160-162. (YUAN Huan. Slope excavation and
protection technology in water conservancy project
construction[J]. Maritime Safety, 2024(3): 160-162. (in
Chinese))

(2] ATEEAR, W% R THUMER B ] @
HARLERH, 2004(2): 55-56. (YU Zhanglin, YE Hongxing.
Application of geotextile in slope support[J]. Research &
Application of Building Materials, 2004(2): 55-56. (in

SRR AT A TG ] 2 3 1) 5 Co AR T AR AT 5T 139
Chinese))
B]1 & 3. LW R S Sos A AU DL A K E: A

X BIE K%5,2023. (LI He. Research on Reinforcement
Characteristics and Improvement Methods of Geogrid[D].
Shijiazhuang: Shijiazhuang University of Technology, 2023.
(in Chinese))

[4] FNRA. 2T FLAC A 3Aa 1 M S S BB AL,
WFFLD]. bt H E L F K& (b 5T), 2020. (SUN Tianyi.
Stability Analysis of Slope and Support Numerical
Simulation Study Based on FLAC3P [D]. Beijing: China
University of Geosciences (Beijing), 2020.(in Chinese))

[5]1 *I &, Phanhs, FLaE. taReR-T LW R8I y)
BT[], P E A B, 2024, 37(1): 35-43. (LIU
Feiyu, YAO Jiamin, KONG lJianjie. Study on shear
characteristics of soil-rock mixture-geotextile interface[J].
China Journal of Highway and Transport, 2024, 37(1): 35-43.
(in Chinese))

[6] EHE, ZFspfl, 8. & TN vE I e R
RS HT (D). TR RFEE, 2014, 32(1): 61-67. (WANG
Youguo, LI Shoude, ZHONG Man. Analysis of the
consequence of soft ground slope reinforced by
geotextile-reinforced method[J]. Henan Science, 2014, 32(1):
61-67. (in Chinese))

(7] MeRHE. - TIWINIE S B R SRR A LB SE AR B 7T ()],
Kiz THE, 2006(10): 199-205. (YAN Taixiang. Test and
study on failure mechanism of soft ground under breakwater
already improved by geotextiles[J].
Engineering, 2006(10): 199-205. (in Chinese))

[8] LIM, ZHANG J M, LEE CF, et al. Centrifuge model tests on

Port & Waterway

a cohesive soil slope under excavation conditions[J]. Soils
and Foundations, 2011, 51(5): 801-812.

[9] ZHANG G, HU Y, ZHANG J M. New image analysis-based
displacement-measurement  system  for  geotechnical
centrifuge modeling tests[J]. Measurement, 2009, 42(1):
87-96.

[10] HU Y, ZHANG G, ZHANG J M, et al. Centrifuge modeling
of geotextile-reinforced cohesive slopes[J]. Geotextiles and

Geomembranes, 2010, 28(1): 12-22.

(iRz: IR





