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Performance of Geogrids for Retarding Reflection Crack of
Asphalt Overlay Pavement
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Kim, Kwang Woo  Doh, Young Soo Kim, Bun Chang Lee, Moon Sup

Abstract

This study was conducted to evaluate effect of geogrid and fabric, which are used underneath the overlaid asphalt pavement for
retarding reflection cracking by simulated laboratory test. In this study, an interlayer at the interface between old concrete pavement
surface and overlaid asphalt mixture, and polymer-modifier were used as an effort of retarding reflection crack initiation and for
strengthening mixture, Five products were used in preparation of asphalt concrete beam specimen which was tack coated on top of
jointed concrete block. Simulated Mode I and [ fracture test were conducted under wheel loading and results were compared
among those products. From the test results, several material and reinforcement combinations were observed to have a significant
retardation effect against reflection cracking. The most effectively strengthened pavement against reflection cracking was found to

be the LDPE-modifier asphalt mixture with a grid reinforcement at the bottom.

Keywords : geogrid, fabric, interlayer, polymer-modifier, overlaid asphalt pavement,
reflection crack, Simulated Mode I and || fracture test, LDPE-modifier asphalt
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Classification AP3 APS
Spec. Measured value Spec. Measured value

Penetration 25C(0.1mm) 85~100 94 60~70 67
Viscosity 607C{(poise) 800~1,200 962 1,600~2,400 2,075
Ductility 25T (cm) 100 150 »100 138

Flash point(C) . 2230 317 230 334
e ear e % 0w | w :
']I)‘}?lcrfilf;tlfnacf\t/ee; test (cm) 775 150 750 105

Specific gravity 1.022 1.024 |

2. F2 MY 22y &Y

Classification Apparent Specific gravity(%) Abrasion(%) Absorption(%)
Spec. limit above 2.5 below 35% below 3.0%
| Gneiss 2.72 18.10 0.70




g

FHe 19 29 2k E 2¢
548 vehdct,

ARG ES EEEE

2.3 7HAM 3 JHEOIAHE M=

ol~RE uiQlte] Ze /NAAE H/IGo A
ZldE e 29e 2EEY dFHRY &Y, EHE
o} wtRA Y 2 F2AA ] P, ke FEA
e 2, ofARES) FAJote FA e Y
24, ol XA 7|U4HES S/t &
At

2 A7 AHEE Eere FuldA AR o
2 E579 Fev b ofAZE JNAARAM 1 A4
TR AW e pedta £ J0R Uy L
9o M= Bo] A5 11 ¢l LDPE(Low-density
polyethylene) & AH&-3titt. LDPE= #5048 A
ol o B3sta go] 3 7t ol

£ dFoAe LDPEE o}AZE $%9 6% Y

P

1o

Petrotac

a2l 3. Petrotac (T)

1017107
(G1)

151/57
G2

I8 5. G1 and G2

A
0t
0
8 0000000000000 0000000000000000000000000000AC000000000000000000000C00000000000O0Q

&2 T3 MAfABEE AZHT o] H&
< B 712 A7AH(A RS T 1997,
V& Bt 7Y ol AHEHE HEEA AEEY
74 oAl e vl eg F g Aot} el
E9 Aze ofABEE £7]d Hol WA o2&
(oven) %ol Hoy 180~190TE 83 71d3 &
Aol 9 E2|oE ofARE AAM3 Y1
EE FAISHA B R £3eigict, ofd 1

T AgS 4 o7+ Homogenizer2 &3¢
000rpm o2 fA8t=% 243sl% o
HeA g Azio EFA e o

[ e I [
2 1r o
-

N
e

RIom oo B . omd

tlo

O}ARE Y& 47| Fol BAEE A EE A
Aslr) Gsle] oM B AT (Vicelja 1963,

Pctromat

18] 4. Petromat (M)

|
|
|
i

% H

12| 6. Glass Grid (G3)

o
H
H'|
u
B
o
i
gl
2]



0000QC0000000000000000000000DO0000000000000000000000000000000000000D0OVOO00000000

Bushey 1976, Gilchrist 1989, Jeng & 1993,
1996, O'Faraell 1996)7} =3 =lo] %
I FlME A7 F FaEo g (o]
5 1997, 7335 5 1998, =< 2000). ¥ A+
o] FEAHQ HRAlFEAAE 3 BAA ] FHE
487 et AMSE EAlE Fabric & £/
Petrotac (T)%} Petromat (M), grid Al EF{=4}

Doligez &

Grid 1(G1
(@)%
£4e

)& Grid 1(G2), A4 Grid
AMgEITE AHEE AR ARlE B
19 3~63 & 3~59 2},

E Ae FAA AzA vlE] B 2= H}““’ﬂ

B4 st olaBE £Y2

s,

¥ 3.7 22| §4

23 79 ohABE 3RS BEd Yo

= 3AAe dAIEEA

Properties Method Unit Measured value
Strip tensile strength ASTM D 882 kegf/cm 8.93
Puncture resistance ASTM E 154 kgf 90
Permeability ?rizg\ﬁog ]36)5 perms below 0.1
Pliability ASTM D 146 - no visible crack
4. MY 2218 E4
Properties Method ~ Unit Measured value
Grab strip tensile strength ASTM D 4632 kgf 40.8
Grab rupture expansion ASTM D 4632 % 50
Mullen rupture ASTM D 3786 kgf/cm 12.6
UV resistance ASTM D 3786 % 70
Asphalt content(Vol.) TX DOT 3099 !/ 0.90
Asphalt content{wt.) TX DOT 3099 kgf/ue 0.91
E 5. Grids(G1, G2, G3)2f 22X £
Product, Gl G2 G3
Fiber used Polyester Polyester Glass fiber
Coating material PVC PVC Elastomeric polymer
Width(m) 20.1 20.2 3.0
Aperture size(mm) 6x6(8x9) 20.5x20.5(28.5%27) 12.5%x12.5
warp 126 36 -
Rib density (unit/m)
weft 111 38 -
Tensile strength(t/m) kil 108 202 102
weft 9.4 5.7 10.2
warp 16-18 11.6 -
Elongation at break(%)
weft 16-18 10.9 -
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Designation | Mixture and reinforcement combination

AGO Normal asphalt mixture

Lio LDPE(L) modified asphalt mixture
AQT T reinforced AOQ mixture
AOM M reinforced AOO mixture
ALT T reinforced and ALO mixture
ALM M reinforced and ALQ mixture
AOG1 G1 reinforced A0O mixture
A0G2 G2 reinforced AOQ mixture
AOG3 G3 reinforced AOO mixture
ALG1 G1 reinforced ALO mixture
ALG2 G2 reniforced ALO mixture
ALG3 G3 reniforced ALO mixture
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¥ 8. #(Mode 1 )ofl 28t gtAlrE MEEY

AQ0Q 21,800 0.41 60x10™ 1.00
AOT ] 37,500 0.72 50x10* 1.72
AOM 42,500 0.48 45%x10* 1.95
ALO 56,300 0.94 40x10* 2.58
ALT 58,300 0.84 40x10* 2.67
ALM 116,300 0.52 27%x10* 5.34
A0G1 290,000 1.46 12x10* 13.30
A0G2 183,333 2.23 20x10* 8.41
A0G3 480,000 0.41 0.71x10* 22.02
ALG1 795,000 1.74 0.47x10* 36.47
ALG2 710,000 3.38 0.55x10* 32.57
ALG3 675,000 0.16 0.67x10* 30.96
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. Fatigue life Fir}al horizontal Vertical crack Relative life based on
Mixture displacement growth rate . .
(cycle) (am) (m/cycle) fatigue life of AQO
AQ0 1,400 2.40 60x10* 1.00
AQT 800 5.00 80x10™ 0.57
AOM 6,800 0.80 21x10* 4.86
ALO 8,500 1.30 20x10* 6.07
ALT 3,100 2.80 32x10™" 2.21
ALM 10,300 1.20 13x%10* 7.36
A0G1 7.000 0.56 22x10* 5.00
A0G2 4,000 1.05 3010 2.86
AOG3 8,500 1.06 20x10™ 6.07
ALG1 44,667 0.90 7.9%10* 31.91
ALG2 10,000 0.70 15%x10* 7.91
ALG3 30,000 0.43 10.2x10* 21.43
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