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Experimental Investigations of Combination Effects of Installation Damage
and Creep Deformation on Long-Term Design Strength of Geogrids

249 Cho, Sam—Deok o]l FF Lee, Kwang—Wu
2 @ Al4 Oh, Se—Yong “ o]i35] Lee, Do—Hee
Abstract

The factors affecting the long-term design strength of geogrid can be classified into factors on creep defor-
mation, installation damage, temperature, chemical degradation and biological degradation. Especially, creep
deformation and installation damage are considered as main factors to determine the long-term design strength
of geogrid. Current practice in the design of a reinforced soil structures is to calculate the long-term design
strength of a geosynthetic reinforcement damaged during installation by multiplying the two partial safety factors,
RFmp and RFcr. This method assumes that there is no evaluation of synergy effect between installation damage
and creep deformation of geogrids. This paper describes the results of a series of experimental study, which
are carried out to assess the combined effect of the installation damage and the creep deformation for the
long-term design strength of geogrid reinforcements. A series of field tests was carried out to assess installation
damage of various geogrids with respect to different fill materials, and then creep tests are conducted to evaluate
the creep deformation of both undamaged and damaged geogrids. The results indicated that the tensile strength
reduction factors, RF, considering the combined effect between the installation damage and the creep deformation
is less than that calculated by the current design method.

A Q)=o) A7 VA QIS AR WY
oJakS Hi=r} B3] T Wy U Al A &4o) 7R
gk o] sl AAelAE, olF 8L 7217} AHgsle] olE 7P AR wigdelal sk =,
ol&]3t Whol| M= | Qe =0 AlE 5 A} T2 Wye] B3tanpt 7] AR Aol ofH ek
= 71l digh AET} o] olA] @tk B AFeAE A1R=e) AlE T g A8 o] it it
A=) A7RVEFIE 2ol Qs mIXe= s W7kl 918k due] AEA A7E Asisick thedst
Tl Ao 1HE YA RS} AT S

*] zé
*2 %

*3 o

earcher, Geotechnical Eng. Research Dept., KICT)
A 903 BXAHAE 63T 4 &% (Director, DAEWOO E&C)

o 1 ot
AL
X
N
iy
re
Bl
o,
By
=)
2
l
4z
e
Bl
B
=
a

Nelel=el FIEHATZZ0 DIXl= ASAl &4 ¥ JelZ HE S ltol et 488 1 23



1. A&

19791 F=ellA 7P Ao aees 9
EEAT #F A84 0= Qlal] AN 1.
AP B AR §8 5 Teksl ERE A
BAAEA FGA 8L ok 22 o3

(o4
N
rot
o

o
o,
ft

rSL
et iﬁ s

2 o7 ERpae] 288 Aeiel=e] ti 3
A A871710] U] 4] o] wiel Azt §%

of 288 A= BAA| o] Wi7-del wafa
oFA7HA] EEAAo] EAIIAL Atk AlRPE T
B A= wAAe] ek 5453
A= AlSAl <=/(installation damage), 2]
(creep), 5, §P’ ROl mAE St e @Rl
ofal] JFe Lo, 53] AleA £t A |
ol <J3t Oé??}ol 7V Ak webd] A=l
AfeA] 3 8L A8E 54S kel f1gk At
AAAHor 2is] =il Atk Austin, 1997;
Cazzuffi et al., 2001; Watn and Chew, 2002; Jeon
et al., 2002; Kaliakin & Dechasakulsom, 2002;
Sawicki, 1999).

Y WAETEE A= A B

MarTr

o

H

242} Ak Qi Aelold 2t dakela AErt
of Bk welaiA) Faka glom, ol A
29l 7o) 12le] ¥l gl webd 2 B
0] AV AARNEZES] 27 G A

>~

= Ao} AleA] e Beadks sk ¢l
Sk ¥ A7} A% 3L QIT) Pinho-Lopes et
al.(2002)} Greenwood(2002)+= A 1|= 52 &
%_ﬁ_ E7].;<Hoﬂ ‘:Hfs]_ o]g;]g }\1847<4 oﬂ:rlf'—_ E-;;H
AE A AT(REp) oF 82 Al
(RFcr) 9] o= AHgu= 38 ’\474]‘%‘ /] 7)1
ANV A= ol 7 YAt 5a
= e QP AAATE A AR RS
= RIsiGitt 17

F5 2 AgE0)

il

:

ATt

B AT ) T RROE Lpre] Salugn
G, AEA el e A= WASES 3
7Fel7] Sfste], @A el RAE =S F2A
AHEEI T gl TR FRe] Ao ielEE tie
® Fue] HAETEE ABEAS 1 o]
A WA SIS S F8skay, theo = WAleAd

Aol ARgE A Ao 1z)Eo] s Al
A ZARS FHste] A e|=e] A AARIY
A5 VA= AlFA] 443 Al B3ta s
B,

O
O

2. B A7 AARN = AW

Quld o7 EXAS prlxo] O|REAL 4]
3(creep), A5 Al
sjshgol nAlE 23 7+S 3420 golo] o
geps Witk meb] wAle] o)A
NS s B HEengs Te
o

54, ABA £ 5 PR BE JEASe

<=’H(installation damage), <1,

ED

)

10 [

rfslodol stk Al tiEe] AAE(BS8006, 1995;
FHWA, 1996 5)°lM = BAkA1e] 4717F eFAel <
TS F T v oy AES Wdska

wZAe] A7VIANAE AP o 2 ot
Koz nAAel ARk Hdel AR £ F e
of2] ksl tigh WAgAle) A AaAlTE
A 8sh= o] F£2 AME| 1 9tk EEAG B}
Ao A7VAARIRE, Tos 2 (1)3 2ol vekd
= AUTHFHWA, 1996).

— Tult

T.= RF-Fs_ (1)
o714,

Tue = BAAS] H(=3H =

RF = B2 7R Aedds efsh &
AT A AT RF=RFcr*RFipxRFp)

RFcr = 2|2 7ZEAAE A 2 ZA 3ol A

B7Ae] 7|3 SHARI =] g

H17d =0 H]

re

FO

N



ot SakgAe] 5, s
AgelE ol BIUA L Txe F
o

[}
L% T2 LHE kER AAR] &

ol &l 1.0~1.59] Wl ALgsh=
o] FAHANE B A& A9t
35 FSuc=1.08 A

] 1:]]6} Z)

S Tefat Q1P Wt AT 5

T u
RF D - ﬁ (2'3)
T u
RF CR = ﬁ (2-b)
T u
RF cD = Tic]lzt) (2'0)
T u
RF g =7 BE (2-d)
71A,
Tue = BAAS] (53 & =(t/m)
T = SHALE 5ol ojs £33 1Al g
ZF5E(t/m)
T = ARRIEIE HE ZAHAA 10% ol5te]

SRk Lﬁé%’ﬂ A Eli= FHo) Alst
32 s Q1A E(t/m)

Tep = 3FefefEell ofal &% BakAle] 17t
T=(t/m)

Tep = PIA8E] 93] &€ BAaAe] Qe

(t/m)

Nedel=ol FIILAAFZE0 01Xl

3. AEA] Z3F9 LL}E Z]gjﬂE-‘ﬂ AT
A H71E 95t 215

=] 7254 (1) %A )0lA Hdsha o=

BAAe) 2471bg3) AiE oje] JFAAEe] o

g A PP ee] vhdEo] oA ohs i ozt
A A gt Ful, WA o]

TR R ﬂfohr ‘:oﬂ w}E‘r dehd = 9l A
L

A BAARY A B o3l tein 0
53, QU oR AEEAIERD S AASA
wol A3t gl Tl @ Agelne ned
W 4o te| =] A[3F rthe] A B} 2
wiego] A5 Wt Agolck wep 2 Aol

= ajellA] ARk o o] ARSE|AL Ql= theket

A 18EE go s HYA 40mm, 60mm 2
80mm o] IFEIES} 25mm AL S AR
Z0= AR 9ol tigh drde] d% YA EdA]
AE Foll, HAEFZES] AAN ot B
AleT ZFeitieel ek sPEste AESY] A

. I,
H PdEE AXste] el WD 4= S Sl

o

3.1 WAled H7F AEH

ERAG EﬂXH«] WAIEAL B, FAe-S
5 AFEAIES] TR Aol s Wt B
BE A=l ik a9l of A HelA= BSR4
fr BA] UIAEAdS B Il Al 2 #%
AFS Ea) rlele® sla 9rk 3 9= FHWA
(1996)°ll olal, Al5/d FHaAl= ASTM D 5818
(1995)14] TFAstaL Qv dFEES B A4t
L5 ofal 9lom, BEEA BAAe] AEA] A
Ag= 87 1.1~2.09] HE 7%1&— Ao L}E‘r
glek e oM BER

7k} gedsle] o2 HaksA) Tt g@ 7} w
UAZAAAE v B4} g

AZBAl &4 & J2Z HY SFS U0 et 48d Bt 25



Place and compact the preparatory fill layer

v

Place the geosynthetics over the preparatory fill layer
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Place the geosynthetics over the fill layer
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Conduct a visual survey for the the specimens
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Conduct the tensile tests on
both damaged and undamaged specimens
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Determine the partial factor for installation damage
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A—1 66.2 10.6
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Test site I A-3 109.1 11.4
&
Test site II o WIWK PET—relatively flexibl id 624 12
_ —relatively flexible greogri
B~2 coated with PVC 104.9 13.3
B-3 140.7 13.6
Cc—1 61.1 11.7
c-2 Extruded HDPE—relatively rigid geogrid 82.3 12.1
) C-3 100.5 12.4
Test site
D—1 . ' o . 51.7 7.4
D_» PET flat ribs—relatively rigid geogrid 815 70
welded to laser
D-3 109.0 6.8

* PET : polyester, PVC : polyvinyl chloride

WIWK : Weft Insertion Warp Knitted, HDPE : High Density Polyethylene
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Geogrid B—2 Geogrid C—-2
Test site I Test site
dENM &7 . .
siength | wian | SER | diongin | otam | SRR
(kN/m) (%) (kN/m) (%)
40 80.3 9.6 23.6 81.3 11.9 1.2
Sail

(Max. grain size, 60 67.9 8.5 35.5 80.2 12.2 2.5

) 80 67.4 7.9 35.9 80.0 1.7 2.8

Rubble (D 25 mm) 83.4 11.9 20.0 78.5 1.7 4.7
nfe} o] wakAe] Aol =gE vl gl < somm< i Z}7}F 135, 1.55 2 1.702 37t 4= 9l
3 EE B IFEER Yo mA AE a1, €9 B DY AleE]=e] Aol AEA FHo
o & ArellM ek virl e A =Y Wl BARNel 1.05= 7kt &= Atk ¥R, 25mm
7He AEA HAE Ao aE=e] AleA Fas A S HEAZ ARGl e A Uir A
A & 33} 2k & AshE A AR A, B2 AL
3l o 4 gl ek 2ol SPESE AwAl el=e] 49 AU dmmdl SESE A
S AR&Ste] R A A o= AE AHERE 759 vl FARE A o= LERaL,
o Al e AaAlTE F7HAQ eSS aefshd C-2 A Qa8 =9] 5ol sPeste AEAE AL
Ago] WlalA A2 A9 2 BY Ae1ee] A9 83 A9} FARHA AlE & TR o Qlgh X971
shEstE e Hi¥7dol 40mm, 60mm B gl=0) o] | F4] $2 A= YERkit

MEX S50 w2 A3y Lo
slzt=s
Mol ZMg | KledaE £ (Maximun o o) AA
’ (D 25mm)
40 60 80

A—1 (1.31, 1.32) (1.39, 1.54) (1.69, 1.70) -

A-2 (1.28, 1.26) (1.54, 1.55) (1.48, 1.59) -

. A-3 (1.25, 1.35) (1.31, 1.49) (1.59, 1.69) -
Flexible

B—1 (1.33, 1.33) (1.46, 1.41) (1.55, 1.54) -

B-2 (1.31, 1.35) (1.55, 1.55) (1.56, 1.69) 1.25

B—-3 (1.30, 1.33) (1.44, 1.55) (1.48, 1.58) =

C—1 1.03 1.05 1.05 -

c-2 1.01 1.03 1.03 1.03

N c-3 1.02 1.03 1.05 -
Rigid

D—-1 1.03 1.05 1.05 -

D-2 1.01 1.04 1.05 -

D-3 1.01 1.01 1.02 -

In case of A and B type geogrid, (No., No.) is the results of (Test site I, Test site II)
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