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The Working Characteristic Analysis of Geogrid Reinforced Cushion

Wang Yatao, He Jie, Tang Leihua, Wang Ren, Gao Jianxi
( School of Civil Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract. By means of model test and 3D numerical simulation, discusses the working behaviors of gravel cushion
and reinforced gravel cushion in the soft soil foundation respectively, and analyzes effects of the parameters of cushion
thickness, geogrids and geogrid layers on the deformation modulus, vertical stress field and settlement deformation of
gravel cushion and reinforced gravel cushion. The research results indicate that: 1 ) The stress diffusion effect of the
reinforced gravel cushion of geogrids is obviously stronger than that of pure gravel cushion; 2 ) The internal stress of the
cushion develops from bottom to top. When applying a small load, the cushion bottom appears stress concentration
phenomenon, with the increase of load, the stress concentration area moves closly to the top of cushion; 3 ) With the
increase of geogrid layers, the stress-concentration range and the settlement of reinforced gravel cushion reduced.
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Table 1 Physical and mechanical properties of soil
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Table 2 Physical and mechanical properties of gravel

KT gy, DOBIE MR
b N ety R Almr T DS T
20.6 2.66 0.50 0.23 38

R/ TIRMMENFESH
Table 3 Physical and mechanical properties of geogrids
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Fig. 1 Schematic diagram of test device
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Table 4 Model test condition
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Fig. 2 Load-average settlement curve of cushion layer

under 4 working condition
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Table 5 Simulation calculatlion parameters
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Table 6 Parameters of geogrids
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Fig. 3 The composite foundation mesh

33 BRE@ENABHIT

45 1.00 TRDJ, 20CMG1 T 52l if % - TURA K
R 5 BUERA DI I R LR, Bl 5 5
DAk R 20, DN B IE 1 A B LU A Y v P

B 5~T Sy 3R AL TR R m (2J51 ) WA
Ko X 5S~T afUEH 1) BIZ MR 2 NERZ
T R, HBEE GG OR, BRI
I TTHRFERIG A, I rp DI ] TR SR 3] X
2) A AR (00 20CMN ) ) A fin 2 DX sk



18 (71 S DR A NI S S 4

20154

B R, HBRE AR, A
[Fil {37 B Ak 2 L P D D (ER T B8 AR iy 4=
A fE; BEE 2 2 TR MR P & 12 L TR Al
MR TS PR /N 3) BEAR MR i3, XX
JE AR AN 357 4 2 1O 1] 482 B e i ) SR A

IEBGERM . 1) ARFEGTECT, b ARSI 2
JE BT3GR R sl B E O, HLREE
7 BRI R L*ﬂﬁum%ﬁ 2) LT MREA
RO R Z I AR, HASHHZ B0 41 32 0
R EE SN AR

lﬁﬁ/kpa 15

0 5 20 25
-0.2 ~
-04 S
-0.6 N h N
£-08 AN AN
g_ -1.0 \\\
27120~ TRDICE); \
—L4r - TRDIGHE); AN
—16 == 20CMG1(E; AN
-1.8; - 20CMGI1(+5)
=20
B4 STl 2 FOAs T B i 2 X bE
Fig. 4 The contrast of the measured curve and
the calculated curve
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Fig. 5 Vertical stress cloud for the case of 20CMN cushion
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Fig. 6 Vertical stress cloud for the case of 20CMG1 cushion
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Fig. 8 Vertical displacement cloud for
the case of 20CMN cushion
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Fig. 9 Vertical displacement cloud for
the case of 20CMG1 cushion
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the case of 20CMG?2 cushion

4 %

<l
EH o

AR S i K H R AR B il FLAC™ {4 A
SNk, ARG T A2 A L TR
W A 2 I AR, 04 TR RZ R
SEMI i3 N 12 IV e 2 G f R R L Y g 1
B BN B AR R, f3 2 L
TESE:

1) b TS A BE A 280t i e 48 A 3 2 ) 8 AR
B, BUNBR I IEA I o FEM RS AT,
R BT TR PERE W] AL T AT s AR
RETE iy ) S99 T LAAS B AR B, 8 5 A4 ] o B fip
B IG KM IZ A R A

2) B R 7 e R S 1) OO A e, 25 A
AN, SRR R ST I B TR, Rl Y
K, AR Hp DX TR O

3) EHZEE RVFRTL BN, 2o AR
3 V2 ORI 8 A1 S8 2 R B PR A R . Bl
AN Z R I, g = B 0 AR T X R DR
98 A P i)

S E M-

(11 E£ 5%, Bk, 24, % 1200 2 5 kR

(3]

(3]

(7]

R I AR ], 45 052, 2008, 29(2) . 403-
408.

Wang Bing, Yang Weimin , Li Zhanqgiang et al. Test Study
on Influence of Cushion on Loading Behavior of Composite
Foundations[J]. Rock and Soil Mechanics, 2008, 29(2) .
403-408.

Sharma R S| Kumar B R P, Nagendra G. Compressive
Load Response of Granular Piles Reinforced with Geogrids
[J]. Canadian Geotechnical Journal, 2004, 41(1) . 187-
192.

2Ok, XA, TR, SR AT AR - K
T L BUEHE TAEERIX ISR ELI]. R Tl K24,
2012, 26(2) . 24-28.

Li Bing, Liu Jie, He Jie, et al. Experimental Research on
Bearing Behavior of Rammed Soil-Cement Tapered Pile with
or Without Geogrid Cushion[J]. Journal of Hunan University
of Technology, 2012, 26(2) . 24-28.

I A6 T TARMEIN A2 ARG IR A 1% 51
FE2EdR, 2005, 24(3) . 490-495.

Ma Shidong. Verification of Reinforced Effect on Geogrid
Cushion for Foundation Strengthening[J]. Chinese Journal
of Rock Mechanics and Engineering, 2005, 24(3) . 490-
495.

XA, Bk, AR TR TR IR DT
R la) i ep g ST 1. S5 f12%,2003,24(6) . 1070-1074.
Liu Chun, Zhao Hongbo, Bai Shiwei. Research on Using
Geogrids to Control Settlements of Subgrades[J]. Rock
and Soil Mechanics, 2003, 24(6) . 1070-1074.
gk, BRHEF, GRICER. AT A A T A s Ay
L TASAI A BON S A1 PP A AR, 2009, 22(2)
1-5.

Zhang Xingqiang, Liang Yanping, Liang Yinghui. Analysis
of Geogrid Reinforced Effect of Soft Ground Under Traffic
Loading[J]. China Journal of Highway and Transport,
2009, 22(2) . 1-5.

BIE T L CA AR B A TR A
THEAR, 2013, 35(4) . 605-610.

Li Guangxin. Some Problems in Design of Geosynthetic-
Reinforced Soil Structures[J]. Chinese Journal of
Geotechnical Engineering, 2013, 35(4) . 605-610.
RV, WEAR, AT B, S AR e A
P e AN R SEL]. S %, 2008, 29(3) : 795-
799.

Li Zhiqing, Hu Ruilin, Fu Wei, et al. Study on Using
Geogrids to Reinforce Embankment of Expressway[J]. Rock
and Soil Mechanics, 2008, 29(3) . 795-799.

(FTHE% 4. APHAE)



