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Laboratory Comparison of Geogrid Bonding Methods Under Asphalt Overlay
Layer for Reflection Cracking Retardation
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Fig. 1. Photograph showing WLDPE

Fig. 2. Photograph showing GRID 5T/5T M

Table 1. Physical properties of GRID 5T/5T M

Product Fabric Attached Grid
Glass roving + Spun bonded
Fiber used ' nonwovern
(polypropyle)
Coating material Asphalt
Mass/Unit area (g/m>) 330
Aperture size (mm) &‘Zg x %38)
. . . MD* 71
Rib density (unit/m) D" 59
. MD 5
Tensile strength (t/m) D 5
. MD below 5
Elongation at break (9¢) CD below 5

.. Mechanical Direction
Cross Direction
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Fig. 3. Fracture mode Il test setup for expediting Fig. 4. Measuring expansion of asphalt specimen
reflection cracking body using a demec gauge at every 500
load cycle

Table 2. Mixture designation and its material combination

Designation Mixture and reinforced combination with attached type
ANR AC 60-80 mix without grid and RS(C)-4 adhesion
AGR AC 60-80 mix with grid and RS(C)-4 adhesion
WLNR WLDPE 8% mix without grid and RS(C)-4 adhesion
WLGR WLDPE 8% mix with grid and RS(C)-4 adhesion
PNR PG 76-22 mix without grid and RS(C)-4 adhesion
PGR PG 76-22 mix with grid and RS(C)-4 adhesion
ANC AC 60-80 mix without grid and Compound

AGC AC 60-80 mix with grid and Compound

WILNC WLDPE 8% mix without grid and Compound
WLGC WLDPE 8% mix with grid and Compound

PNC PG 76-22 mix without grid and Compound

PGC PG 76-22 mix with grid and Compound

ANU AC 60-80 mix without grid and UPR

AGU AC 60-80 mix with grid and UPR

WLNU WLDPE 8% mix without grid and UPR

WLGU WLDPE 8% mix with grid and UPR

PNU PG 76-22 mix without grid and UPR

PGU PG 76-22 mix with grid and UPR
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Table 3. Marshall properties of each mixture at OAC

Mixture Spec. AP-5 WLDPE PG 76-22

OAC (%) - 5.3 5.8 5.4

Air void (%) 3~5 4.16 4.49 3.65
VMA (%) ablc’;’e 16.74 1783 1622
VFA (%) 75~85 77.45 75.569 77.53

Flow (0.01cm) 20~40 35 37 40

- above

Marshall stability (kgf) 750 958 1,044 1,699
ITS (kgf/cm®) » - 86 95 11.9
Stiffnes index (kgf/mm) - 599 623 500
DeformationStrength (MPa) 2.612 3.561 3.983
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Table 4. Reflection cracking properties of overlaid mixture_with grid bonded using RS(C)-4

: : Final horizontal . Vertical crack
Mixture NO. Fa?gu‘f )hfe displacement H?nz?g/tal ]?S growth rate
cycle (mm) cycle/mm {mm/cycle)

3.41 0.5%10° . E
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cracking properties of overlaid mixture with grid bonded using Compound

Table 5. Reflection
. . Final horizontal . Vertical crack
Mixture NO. Fa?gu? %1fe displacement Hz)rlz?g/tal I?S growth rate
cyee (mm) cycie/mm (mm/cycle)
1 9,000 3.21 0.4x10" 55107
ANC 2 4,250 3.65 _ 0.2,5\10“ 11'6X10_3

6x1

Table 6. Reflection cracking properties of overlaid mixture with grid bonded using UPR

. . Final horizontal . Vertical crack
Mixture NO. Fag:gue life displacement Horizontal DS growth rate
ycle) (mm) (cycle/mm) (mm/cycle)

ANU

AGU

PGU

17.1x10°
156%
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Fig. 5. Horizontal deformation, Vertical crack length and cycle by RS(C)-4(without grid)
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Fig. 9. Horizontal deformation, Vertical crack length and cycle by UPR(without grid)
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Fig. 10. Horizontal deformation, Vertical crack length and cycle by UPR(Grid)
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