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Experimental Study of the Effect of Geogrid Settings on Cushion Stiffness

Huang Lisheng, Liu Jie, He Jie, Yang Qingguang
('School of Civil Engineering> Hunan University of Technologys Zhuzhou Hunan 412007, China )

Abstract: To study the influence law of gravel Geogrid s effects on the stiffness of grave cushion, cushions of nine
different kinds are designed and are carried out static load tests of models respectively. The effects of different thickness of
cushion layer, with or without geogrid, the different geogrid layers and different laying position on gravel cushion and
reinforced grave cushion deformation are analyzed. The test results indicate that: the decrease of the thickness of cushion
layer can effectively reduce foundation settlement; within a certain range of load, the bearing capacity of gravel cushion
with geogrids is better than that without geogrid; under the same load, when the thickness of cushion is same, geogrid
layers and laying position is different, the gravel cushion stiffness is also different, and there is a best laid layers and laying
position. The best geogrid layers and the best laying position need further study.

Keywords : gravel cushion; geogrid; cushion stiffness; settlement

1 HRET=E B, WU, B R A R AR B, A0
SR A RBEIR
TS A 2 8 DI A R A e e T PP O A A G257 5 X6 T A 4 2 A il s vh g U AL B e I F

Z, B L TTARBIE kb sl bR R 2 THESE, BT T @R 20k AR5 52K e
REAS B i A 3402 DR AR T, 2R el o 22 THOEAEAE S MR AT TR IR O I, B T

WA : 2013-11-10

EL£WH : BEXARBAEETENAE (51108176, 51078140 )

EBER - FALIE (1986-), T, ZHufErG A, BIRE Tk Rt Az, E BT 10 L Ab B
E-mail: 360509926@qq.com



LA U] wALRE, 2

b TR T R I JRE R ) ) 1R A 19

ATEZ A TG A IS 5 A BR8]
SN, IR - TR R G L o+ T
MMM 25 L P TR /N . 5K R SFE T 4 Fh
BER 55 o AL ) B, I o0 A 7 4 )2
Xf 52 MRS AR B MR R B2 iR . B iR AR DI T
WIS, A3 T A ORI b £ 2 RE A AL
5 A 1B o i 93 = R B E I DRI S A
5. B SE NESIESE 1A 2 B B
PE, 08 TOAZ R, R T A X R A K
PRGSO RS2 o sKARTESE NOHE T Winkler RE . #2
T RO RS, IR AR = 0
HIRWEIE AT T o0 Fr o A WHE S5 UL T AT {1
GE, DIASRIEEE, 0 SRR S S
PRERIE R A BRI OC FR, HRH T AR S A AR
JZ W RE B AT 000 o W SRR S IR ) i R K
TeAHEIKWEAT (cement fly-ash gravel, CFG) HEN
BCEAT TR 0 52 3t BE 0 5 £ 2 A TTAR A AR TE AL
BN, BT T ER AR SRR . Thi A&
COLFE oA 48 JZ 00 P T SR 2 Ao S TR T ] T
P, JFIEAT T 21 A g, X E 2 e sk
AT Py 22 S5 DT RE RN D ST RE AR e RCR
HEAT T A5

AR SO TR, XA £ 22 ) A R i
K, PR ERZIEE . L TARMES T
ARG A5 55 DR 3R ) 482 R Ay 48 2 T 18 5 i
= A B R AR S %

2 RENKIG
R R LAl AS[E) T T AR 0 A 2 2
B CAEMR, ST T o MRS FR AL, Bl
LA 1 s,
F1 HEERE TR

Tabel 1 Model testing conditions
R T WIRIEHE o bl 2 5 $§-ﬂﬂ’k?;?ﬁl%51ﬁ Ifii

FE®S Jem

1 10CMN-1 10 0

2 20CMN-1 20 0

3 10CMGI-1 10 1 5

4 20CMGI-1 20 1 15

5 20CMGI1-2 20 1 10

6 20CMGI-3 20 1 5

7 200MG2-1 20 2 AR
BZE 10

8§ 200MG2-2 20 2 AR
BE s

9 20CMG2-3 20 2 AR
B)E s

PAARNABAER ST N 1.5 m X 1.5 m X 0.4 m HIBE
R AT, BERIFE N IR, B A
PERES B 2. BIALAI IR S 2k T i
F FIHEL R, FE AR VY 1 (4 o5 X BR824 1 43
TR, ST ORI ) A% B A 7 I o
F2 HANTEWMENZESH

Table 2 Physical-mechanical parameters of gravel
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Table 3 Performance parameters of geogrid
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Fig.2 Curves of load-average settlement of different

thickness of cushion layer
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Fig.3 Curves of load-average settlement with

or without geogrid

M 3 TTAE H

1) BT TR A )2 A 2k - 3T R
LR RZATE ML, Tohs WA DT R (S 22K T #
B TRRAE

2) 1EE 30, MrERKT 40 kpa B, “FIUTRE
B 5 o 0 ) TG T K, HL B TR 25 bl
TR IR K o B ff Bt — 2Bk, P8
TC I 388 T 1 A 1 R ) R 34

3) EE 3p Y, UATEVNT 120 kPa B, UIRERE
o R B R HE R EAE — 3G ¥aTE KT 120
kPa I, VIRERAATER ARG, FATR 2 A T
TN BRI o 22 (1 Bt A 2% 4 A W RE TR G, Bt 7 2R
AIPE— AR K, KA 22 (18 A i R A 1 K A

4) TEMFEMEREOL R, 4563 1 P S3R2
o0 T BE 5 (A B nT 1, b A e e 32 p
Tl o7 2 T T I R, TR AN

ARG R 1) FE—EMmEGERN, A
JZH IR TR I RE A AR R R R R, kR
BT L TSR A RZ . 2 ) AR T 2
T, WA )2 R TS M RE A R i 2 R
JEE RN L TR, (RAETE — A TAR A 8 1 e
FEOLE, SRR B A Rt — 5% .
3.3 T ITRMAIE X ERE AN

Pl 4 A B2 R 20 em B, ASRIE A%
W2 B B0 T 1 ff 25 VTR &R

faj#/kPa
0 20 40 60 80 100 120 140 160 180
T T T T T T T T

0.1
s 021
£
’Ex% 03[ - 20CMG1-2;
T 04| —h—20CMGI-1;
T ——200mG1-3 ®)
05
.
0.6
a) 12T
fii#/kPa
20 40 60 80 100 120 140 160 180
s >
0.1
£
£02
&
=2
037 -4-20CMG2-3;
B —— 20CMG2-1; a
0.4F  —— 20CMG2-2 BN, 3

0.5
b) 2 )2 L A%
4 A TR B T8 - T 2T b h 2%
Fig.4 Curves of load-average settlement of

different geogrid layers



LA U] wALRE, 2

b TR T R I R R ) ) 1R A 5 21

I 4 7T PUEH

1) FERR R Ay 22 R B 5+ T AR B2 B Bl
T, fardk - EHUIRE & AT 2

2) TER ga ., HAFEKT 120 kpa B, BEE 17
HHBEIE R, 20cMG1-3 5 HA; 2 Fp LA Z IR AYTT
R 22 (EL BT G T, TR I 1 38 23R o, e A fir 221790 AN
W3 T S B A R B, M BN 100 kPa i,
20CMG1-1 F120CMG1-2 IITTRF2ZEEAE LN, Y far
R T 100 kPalf . 20CMG1-1F120CMG1-2 TR
i ey 28 9 1S R I T G R, LR 5 oy 28 109 A — 25 3
K, ZHEZMMUIREZEME 2 R ER ., 7EtH
AL T . 20eMG1-3 HEHAR 2 R LOLRYTTREE
BN,

3) 1EE ab ., HECH 60~120 kPa HAR—Z 1+
AR EARIE R, 20cMG2-1 1 20CMG2-2 ZIAlHY
TR 2= (B for 2R TS RO, Mar KT 120
kPa B, & Z M BTS2 (EB 8 N M5 )2 1
TCARBIMS EAH F] AT 20T 120 kPa i, 200MG2-2 1
20CMG2-3 Z AN ATTIRE: 26 (L Bt 5 fr A28 T 1S R T34
Ko WRATHZ PRI SRS — )2 b TR I A 5
SRR TR EA N MR EIEA T, 2 )2+
TR A0 43 1) BT T B Ay 2 8 T R 3RS
AP T30 L A 2 Fh T 00 A DTRE(E 22N

PLEBG R 1) AE—EMEGERHN, A
HIZ R 1 2 TARMINE, Bl R AN Rk
20CMG1-3 PR FLH A 2 Fh TALEN, X 22T
P Z TR 53 B B Y 1 2 AR A A A
FHRFEG M0 82 ik o 2 1 TS B AN 7]
IF, BEA AT ETE K, 20CMG2-2 TR HH A
2 THEYDN, X FERAAE A RZ PR+ T A%
MR FEVE B R E TS, 2 ) Bl - TAR IO B Y
JEEE, WE R Z W s HR R AR R, A
FEAE— DI AR 8, (A5 1 TS I A is A 40 )2
HBE & FE R B B2 NI R B RE . - AR A
SRR 2B TR — LY

4 2518

1) ARG AR, R A2 5 B N
FLUURE, (HIF AR 32 R B N, TRAAE—
MEHRZIEE, RERZEEEEA it —P
wrJE .

2) A TGO T, fr gk - P39 DkE
LN G ML . EMEREAAMT, AWEMAR
B, A TR G A TR AR £ 2 - S TR

HE/N s FEARIR ST, e 82 b i Tl -
RSN B AR, TS R RE A 2 BRI AN
HAFAE—A L TS R e 8, b AR R
BB B A Rt — 2T

3) FEARFIfT AN, SRR M E R, +
AR B JZ BRI B L AN R, 25 1k B TR
BECRZE S o AT, FEAE AR Ml i
RO Z , AR BUE , [RIREA7 A — iR
T TASHIZ B, b AR S A e R BOA it —
BT

% 3k

[ 2 kX 78 A, AT TR Sk R

T ARIERE TAE MR I ST [ ). TR ok a2l
2012, 26(2): 24-28.
LiBing, LiulJie- HelJie, etal 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.

] % R, OB, XU, % LTSRS

B M EEEZ ROV 3T 3], PU R A R 224, 20105 45
(5) = 787-793.
Zhang Liang> Luo Qiang, Liu Xiaoxiao, et al. Cushion
Effect Analysis of Pile-Net Composite Foundation Based
on Field Tests[J]. Journal of Southwest Jiaotong University
2010, 45(5): 787-793.

B3] % o, XMRE, 5K R, LA BRI 26

INER - MBI S 0], A TR, 2003, 25
(6): 710-714.
Luo Qiangs Liu Junyan, Zhang Liang. Application of
Geosynthetic-Reinforced Sand Blanket to Settlement
Reduction of Soft Ground[J]. Chinese Journal of Geote-
chnical Engineering. 2003, 25(6): 710-714.

[4] EEAIE, S, FIRRLL, B RE 1 T N A 2

SRR BT 0], H A S TR, 2004, 23
(17): 2992-2997.
Huang Xianzhi> Qi Liansheng, Bai Xiaohong. Study of
Stress Distribution in Belt Geosynthetic-Reinforced Gravel
on Soft Soil[J]. Chinese Journal of Rock Mechanics and
Engineering> 2004, 23(17): 2992-2997.

[5] XUBEAL, 0 WH, BRAE 4 DNE 2 i i B b ik 3
WA, AL 1%, 2007, 28(5): 903-908
Liu Yuchuan> Zuo Guangzhou, Chen Fuquan. Numerical
Research on Stress Distribution of Geosynthetic Reinfor-
cement Layer[J]. Rock and Soil Mechanics. 2007, 28(5):
903-908.

(6] ARG, MR P RIS A& T T R S AR A
ST, A T, 2005, 2608 T 1): 241-243.

(F#%F75M0)



