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Comparison of Geogrid Bonding Methods under Asphalt Overlay Layer
for Reflection Cracking Retardation
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Doh, Young Soo  Kim, Bun Chang Ko, Tae Young Kim, Kwang Woo

Abstract

This study was carried out to select most efficient bonding methods of geogrid at the interface of old concrete
pavement before placing asphalt overlay layer for reflection cracking retardation. Three bonding methods, a RSC4
emulsified asphalt, a compound and an unsaturated polyester resin (UPR) were compared in this study. Three types of
asphalt mixture (AC 60-80, RLDPE 8%, PG 76-22) and a dense-graded aggregate were used for overlay asphalt
pavement. A reinforcing material which consists of a woven fabric undemeath a glass fiber grid was used. An expedite
test method which is for simulating mixed mode (mode I and I) fracture test was performed using a wheel tracker in
laboratory. Cracking development by load repetition was measured as fatigue life (number of load cycle) and expansion
of specimen body were measured for each test specimen. The results showed that UPR was the best and RSC4 the next.
But considering field applicability, RSC~4 was considered as an appropriate choice for bonding reinforcing material.

Keywords : bonding, geogrid, asphalt overlay, reflection cracking, concrete pavement, mixed mode fracture.
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12l 3. Test setup for expedited mixed fracture
mode reflection cracking

1% 4. Measuring expansion of asphalt body
using a demec gauge at every 500 cycles
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i 4. Mixture designation and its material combination
Designation Mixture and reinforced combination with attached type

ACNR AC 60-80 mix without reinforcing material (RM) and RSC-4 adhesion

ACGR AC 60-80 mix with RM and RSC-4 adhesion

RLNR RLDPE 8% mix without RM and RSC-4 adhesion

RLGR RLDPE 8% mix with RM and RSC-4 adhesion

PGNR PG 76-22 mix without RM and RSC~4 adhesion

PGGR PG 76-22 mix with RM and RSC—4 adhesion

ACNC AC 60-80 mix without RM and Compound

ACGC AC 60-80 mix with RM and Compound

RLNC RLDPE 8% mix without RM and Compound

RLGC RLDPE 8% mix with RM and Compound

PGNC PG 76-22 mix without RM and Compound

PGGC PG 76-22 mix with RM and Compound

ACNU AC 60-80 mix without RM and UPR

ACGU AC 60-80 mix with RM and UPR

RLNU RLDPE 8% mix without RM and UPR

RLGU RLDPE 8% mix with RM and UPR

PGNU PG 76-22 mix without RM and UPR

PGGU PG 76-22 mix with RM and UPR
T e S2E 2 =2y
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227} 242t 5.3%%} 5.4%2 vl5sA vElten,
RLDPE MAlARE EZENAE HAHABE
grgo] 5.8%2 A o2 #A s,

3359 ARREE PG 76-22 £E, RLDPE
MAo}2AZE EFE, AC 60-80 EZE &7
11.9kgf/cm?, 9.5kgf/cm?, 8.6kgf/ecm’e] £A12
gyttt E3Ed Me7te s PGT6-22, RLDPE
AAot2ZE AC 60-8091M Z+7t 3.988Mpa,
3.561MPa, 2.612MPa¢] & Uehyt}.

4@011*1 TR £22E A4S 74
7ol met 2T AN e SAA
2ol dF Bz OJ 3 FHOR Imm WEE 4o
7ed drht B2 sEAelet a7EEE W
Ehfle $3olW £47YE AAu e 74 FAA A
g A3 71e7l2A vt R 6~8 oA

£ Radd) Be EPRE wiEd Agos
Qo7 WALEE A% EHS T gor], 18
5~10€ 77 BAARS BE £FEY 244
2 SREssh £AT9) W8S el et

4 BZo A& ACNR ¥xdtq ACGR,
RLNR, RLGR, PGNR, PGGRe| Ztz+ 1.4, 3.0,
4.4, 3.6, 6.749 vATd F2sy A FIE
Uepdon, Aaes R ME ACNCH Blast
o} ACGC, RLNC, RLGC, PGNC, PGGC7} 22
1.4, 2.8, 6.2, 4.1, 6.2412 RLGCE Al9Ystne
fA9 vsd gFHE Jebdth UPR &A=
ACNU9| ¥l@sdte ACGU, RLNU, RLGU,
PGNU, PCCQU7 242 1.6, 2.8, 3.7, 3.0, 5.44)
o] WAt B25EE Uil &g RE 7
74 i i ARl AR Ueyt ARt
o] ACNCY 3 Z41¢] 11,0002.2 7] F7H
2} 1.5u] o) 7] WEelH, 4A d= FE
AAH o2 UPRo| 71 &3kt o] ¢ 2] UPRY
Abgo] WAl gAY AL JASFol T2
AE YA UPR AHA7} of2=RES Ajete o2
BE 2 3] BE PAolo FIRAE AA st
a7t 97 i AR Hod ZtH(Kim et al
1996). A% UPR #&A547 &3k £2
7}4 0] ﬂwh oA e AgAo] o}A FHEA|
8ollx} P Hle} 2o

__Q_
FHMY= (DS)% #* 6~

E 5. Marshall properties of each mixture at OAC

Mixture Spec. AP-5 RLDPE PG 76-22
OAC(%) - 5.3 5.8 5.4
Air void(%) 3~5 4.16 4.49 3.65
VMA(%) above 14 16.74 17.83 16.22
VFA(%) 75~85 77.45 75.59 77.53
Flow(0.01cm) 20~40 35 37 40
Marshall stability (kgf) above 750 958 1,044 1,699
ITS (kgf/cm?) 8.6 95 11.9
Stiffnes index (kgf/mm) - 599 623 500
Deformation strength (MPa) 2.612 3.561 3.988
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* 6. Reflection cracking properties of overlaid mixture with RM bonded using RS(C)-4

Final horizontal

Vertical crack

Mixture NO. Fa(t;gu;e )l ife expansion H(()flz?n};al ]))S growth rate
yee (mm) cycle/mm (mm/cycle)
1 7,750 341 0.5x10* 6.4x10°
ACNR 2 7,000 3.10 0.5x1¢* 7.5x10%
mean 7.375 3.26 0.5x10* 7.0x10°
1 10,500 4.00 0.5x10* 49x10°
ACGR 2 9,500 463 0.4x10* 5.5x%103
mean 10,000 4.32 0.5%x10* 5.2x10°
1 23,250 0.89 4.5x10¢ 1.7x10°%
RLNR 2 21,250 0.49 7.1x10 2.0x10°
mean 22,250 0.69 5.8x10* 1.9x10%
1 33,250 0.95 6.5x10* 1.7x10°%
RLGR 2 31,250 0.72 5.5x10* 1.6x10°%
mean 32,250 0.84 3.5x1¢° 1.7x10°%
1 28,000 2.61 2.6x10* 1.7x10°%
PGNR 2 25,000 2.24 4.6x10 1.8x10°%
mean 26,500 243 3.6x10 1.8x10°
1 55,500 2.16 9.5x10 0.8x10°®
PGR 2 43,250 1.84 13.1x10* 1.0x10°%
mean 49,375 2.00 11.3x1¢* 0.9x10°%
# 7. Reflection cracking properties of overlaid mixture with RM bonded using compound
Mixwre | No | Fetimele | TUERERA L HorsontaiDs | Vel ok
(cycle) (mm) (cycle/mm) (mm/cycle)
1 9.000 3.21 0.4x10* 5.5x%10°
ACNC 2 4,250 3.65 0.2x10 11.6x10°
mean 6,625 343 0.3x10* 8.6x10°
1 7,250 445 0.1x10 7.3%x10°
ACGC 2 11,250 3.56 0.5x10* 3.9x10°®
mean 9,250 401 0.3x1¢* 5.6x10%
1 15,750 1.12 1.8x10* 2.8x10*
RLNC 2 21,750 1.33 2.7x10¢ 2.1x10°
mean 18,750 < 1.23 2.3x10 2.8x10%
1 39,000 0.61 15.3x10* 0.8x10°*
RLGC 2 42,750 0.88 6.0x10* 0.9x10°
mean 40,875 0.75 10.7x10* 0.9x10%
1 26,000 1.95 3.3x10 2.0x10°
PGNC 2 28,000 2.10 3.4x10 1.8x10°%
mean 27,000 2.03 3.4x10¢ 1.9x10°%
1 43,000 2.23 10.8x10* 1.1x10*®
PGGC 2 39,750 2.16 3.7x10 1.3x10%
mean 41,375 2.20 7.3x10 1.2x10°
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¥ 8. Reflection cracking properties of overlaid mixture with RM bonded using UPR

. . Final horizontal . Vertical crack
Mixture NO. Fa;mgu le )1 ife displacement H(grlzcin;al ])JS growth rate
cycle (mm) cycle/mm (mm/cycle)
1 9,000 3.22 0.4x10* 1.6x10%
ACNU 2 13,750 345 0.8x10* 3.2x10°%
mean 11,375 3.34 0.6x10* 2.4x10°
1 21,000 3.23 1.4x10* 2.3x10°
ACGU 2 15,250 3.10 1.1x10* 3.3x10°
mean 18,125 3.17 1.3x10* 2.8x10°*
1 34,250 0.60 22.8x10* 1.3x10°
RLNU 2 30,000 0.80 12.5% 10 1.8x1073
mean 32,125 0.70 17.7x10* 1.6x10°
1 44 250 3.68 2.6x10* 1.2x10°
RLGU 2 40,250 2.719 4.3x10* 1.1x10%
mean 42,250 3.24 3.5%10 1.2x10°
1 32,250 2.34 2.5x10 1.5x10?
PGNU 2 35,500 2.11 4.9>10* 1.3x10°
mean 33,875 2.23 7.4%10" 1.4x10°
1 63,000 2.55 14.0> 10" 1.0x10°
PGGU 2 60,000 2.31 17110 0.9x10*
mean 61,500 2.43 15.6x10* 1.0x10%
50 T 30 TR ATRT WIR-T
2 ~ // WLHR-2 zmm_l
g 0 E 10 A FIR-2
i S
s Yy 4
o 20 g 20
N4
é WLME-2 E ?
0.0 0 —
] 10.000 20.000 30.000 40.000 30.000 60.000 70.000 0 10.000 20.000 30.0090 40.000 50.000 60.000 70.000
Cyele Cycle
78 5. Horizontal deformation, Vertical crack length and cycle by RS(C)-4(without RM)
30 /AGR_ R T 1 » ’Ac}:iz//AGR—l WLGR-1/ /WiGk-2  PGR-2,7  __ZFGR-1 |
g 20 / Fak-2 fehnt :é 20 //
%: 1.0 /J WSR—t E 10 /
z y WLGR-2 £
g £
o0 [} 10,000 20.000 30.000 40.000 30.000 60.000 70.000 00 10.000 20.000 30.000 40.000 50.000 £60.000 70.000
Cyele Cycle
1% 6. Horizontal deformation, Vertical crack length and cycte by RS(C)-4(with RM)
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T8 9. Horizontal deformation, Vertical crack length and cycle by UPR(without RM)
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