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Abstract

In this study, an assessment method was proposed to evaluate the pullout resistance between geosynthetic and backfill
soil by using a stress-strain relationship of the orthotropic composite material subjected to both longitudinal and vertical
loadings. For this analysis friction characteristics of geosynthetic-soil and stress-strain relationships subjected to soil
confined pressure were investigated by performing the laboratory pullout tests for three types of geosynthetics and
performing the confined extension tests for seven types of geosynthetics having geotextiles, composite geosynthetics and
geogrids. A comparison was made between unconfined an confined moduli for each geosynthetic material to quantify
the soil confinement effect on stress-strain properties. A comparison was also made between the relative increase of
moduli at the same strain level among the seven geosynthetic materials to demonstrate the different responses of these
geosynthetic materials under soil confinement. Based on the proposed procedure, it was shown that values of the increased
tensile force are applicable for the evaluation of friction strengths between five types of geosynthetics and sands in

light of the soil confinement effect.

2 X

TFolME, T olof FAYTFO R A-G3te U5 Tl gt Aol AL UE-H
7| %|(Bhagwan, Agarwal & Broutman, 1990)Z -§-8-5t¢], EEAGALAGE U AR v|2)&= 14839
¢ Ao Wik & U= J1US ANSAL ol A, T THHT Yr RAE, NE, By
4 e 5ol EELRE dAfe 2 14X f(Confined Extension Test) @ A1 ¢14HA| §(Laboratory Pull-out
Test)& a3kt AP AHE ol 74820] BEAG] AR HRE AT HAE JTL BHIAL,
743l O 224G IHR U QUG WelE guHoz WU BHAN, 748 27}
Zo1e4E BRG] BT F3o] F7llem, B AT Abe) O3 BRH-F Aole] AR
5 9 BAAR 0,3t0] 7120) AAT BolHol vato] tha 2 ke tehiol, AT A EBYRe
A= 458 2718 HEste & AT AAHY Feo] Boh & duAEe] dojiE & 4 Uk

e i g

Keywords : Confined extension test, Friction characteristics, Geosynthetics, Orthotropic, Pullout test, Stress-strain

relationship

*1 A3, WYty g E53 04 (Member, Assistant Professor, Dept. of Civil Engrg., Daewon Science College)
*2 A3, APt EEF33 ZWS (Member, Assistant Professor, Dept. of Civil Engrg., Semyung Univ.)
*3 43, MEoigtn e AALEA (Member, Graduate Student, School of Civil Engrg., Semyung Univ.)



LME
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A F&go] $H-HYE BAf 2 IS A A
ooz EEHRE g2 F&41% A H(confined
extension test) B2FE Mo A-g3h o] K} et
ot 222 AAE v ok IEARARVIFE =
43 17te] AFEL F&E Y FE58E0 EEAEN
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i Polyester(12/=)+ N ol s
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3 Geogrid S Polyester(PVCZ &) 1.9~2.6 620 8.95 10 O|5t oMxiee =
4 Geogrid F Polyester(PVCZH) 610 11 10 O}st AMxeaz e
5 Woven K Polyester 300 10" 10~30" EES
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7 Nonwoven P Polypropylene 1,000 7.5 50 oj¥ HEREAE

* 1 ASTM D 503401 2/%.
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AREEE AYIEAIYS Faste] 43 X eaF=9
oAty B, 7j&e] AR
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4.1 FELUFYAH

411 FESY) e EZ44] TAAS Y 2
W=

7437 W) e 2409 AgE-NYE
B2, 3 29] /A <(secant modutus) L Hh =
FAZ dA st aof, Fstqich o714 AT,
FLEAZFANHA 5% L 10% HE o] sl gh2 4F
Aotk & 29| AAE AHEH, AP ESAR
BRoA, FE5589 77t S-S EEAHRY
A7 F50] F7sty, JdF e B3 Frlet=
Age 2o, a7+e] A1 AINMcGown et al., 1982 ;
Yuan et al., 1998 ; Wilson-Fahmy et al., 1993)¢} U3t
B Hola ok Geogrid S W Geogrid F2] 7 -0
= TEY0 e TAA} Y FEY wlgkol
Aoz unjstA Uebgen, 7488 ¥l o
£ QEH-HFE AT B9 Aol7t B&stA &
of, ¥ 20, FEHAAE A} QIAE-HEE A 9

o] v A HEBHA vehd A (450 ovm’
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A=o] e 718 EEARl Hgte 1&S8o &

AP NP E AT F] FRY Kol S HolA @

E 2. FEUZAEY 28 ESHRL] YA R AT

£ ol AeaeiEe 3¢ dolya ¥Rl o
PP ERL EEPEEEBEL ST EL
shEA gl fuslel, Aol ThTe 2t Jle &
2449 QUAREHe] Jolsh Ushbe 5o 2
Qlo] glAogt wetd 4= glovt, Bt HEs Ylqt
We PANE B olo} WY A7V WA Ao
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B 28 AHAHEY, FAFoR P43 F7|7}t
oUmozRE oymie s Zrlgel he ERHG Ay
BEo] F7HEL, 2.7%(Geogrid S)~ 24.8%(Composite
)] HHE et T80 0vm’Q] -2 Ao
BECEFEUZT=A )7t MutHos ghufate
A AT FFIZE=E 1 FR)o) vt & @&
UeEhE o] 8-, gutr oz Azl 4R A
F89 AFFA=RTE AA AFHF =T} 4~12%0)4
A AA, AzEANZAY 5, 1999), 1 9 <t
Ago] WEE Sl o] e Aos wddr
ERHRY QB A% E T4 42 RA AF
Z3Hbond deteriorate)2} LS AZo] = Aoz &
HA Aok E 2004, 588 A7 OB ERHT
A HAAHFL, TEIFS AslshA] g A
FA4e Astrt F43] AqE, F4558-2 FA
%% (cross over point)of] AZ|WEFo 2 Y }E|o] FA) <
AEATHE AAAZIE 28231y, Ao 7435

S 2Me =2 &2 2 5% HYEA 10% HHEA E

0 29.5 45.6 11.7

; 3 49.0 60.3 12.6

1 Composite S 6 64.6 71.3 13.7
9 82.0 77.6 14.6

0 371 59.3 16.2

. 3 101.1 89.5 17.0

2 Composite C 6 111.6 101.9 19.0
9 128.0 123.2 19.1

0 31.6 45.6 11.5

3 68.4 71.0 11.4

3 Woven K 6 90.2 84.3 11.8
9 103.0 . 95.5 12.3

0 3.0 5.2 6.5

3 21.5 17.4 7.0

4 Nonwoven K 6 32.6 22.2 7.2
9 43.0 27.5 7.8

0 6.0 6.2 6.9

3 14.9 11.3 7.2

5 Nonwoven P 6 18.8 13.2 7.3
9 30.5 19.0 8.2

. 0 114.6 93.6 11.3

6 Geogrid S 9 137.6 111.5 116
. 0 129.1 127.7 14.8

7 Geogrid F 9 163.8 153.9 15.6
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E 3. 7423 Mot AN B ¢ - vir on) AL Y23

s=4g 7489 Cretalo] &4t TSN
(tf/m?) a b ¢ d e

3 0.05056 0.76860 —0.16096 0.01651 —0.00074 0.97534

Composite S 6 0.08714 1.52560 —0.35004 0.03584 —0.00147 0.98811
9 0.15371 2.41498 —0.65276 0.07272 -0.00292 0.98314
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Geogrid S |
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