=R EH S K| y )
%2%4% 2000$]2ﬁ oooooooooooooooooooooooooooooooooooooooooooooo oo 0o I

pp. 101 ~109

BZ M| ofAEE ZZo| Haulnlo 2ft
Sl E mzd

Estimation of Fatigue Life of Reinforced Asphalt Pavement Overlay against
Reflection Cracking due to Flexural Fracture
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Doh, Young Soo - Kim, Kwang Woo

Abstract

This study was performed to estimate fatigue life of polymer-modified and reinforced
overlay asphalt mixtures with respect to reflection cracking in ashalt overlay pavement. In
order to achieve the goal, the expedited reflection cracking test method was developed and
applied to various mixtures and the results were compared one another with respect to the
resistant characteristics of reflection cracking. The theoretical prediction equation of fatigue
life for each mixture was suggested based on statistical analysis of experimental test results
in the flexural failure mode. Since coefficients of correlation between estimated values and
measured values were very high (r*=0.95 or higher), the prediction model can be used for
relative comparison of various pavement overlay choices to be used in the field.

Keywords : reflection cracking, asphalt overlay, modified asphalt
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H 1. Various mixture designation and description

M.ixtur‘e Description
designation
AP Normal agphalt mixture (Control)
APG Glass fiber grid(GG)-reinforced AP mixture
APV Polyethylene vinyl(PV)-reinforced AP mixture
LC LDPE and carbon black(CB)-modified asphalt mixture
LCF Polyester fiber(PF)-added LC mixture
LCG GG-reinforced LC mixture
LCV PV-reinforced LC mixture
LCFG PF-added and GG-reinforced LC mixture
LCFV PF-added and PV-reinforced LC mixture
LS LDPE 4% and SBS 3% modified asphalt mixture
LSF PF-added LS mixture
LSG GG-reinforced LS mixture
LSV PV-reinforced LS mixture
LSFG PF-added and GG-reinforced LS mixture
LSFV PF added and PV-reinforced LS mixture
S SBS-modified asphalt mixture
SF PF-added S mixture
SG GG-reinforced S mixture
SV PV-reinforced S mixture
SFG PF-added and GG-reinforced S mixture
SFV PF-added and PV-reinforced S mixture
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E 2. Poisson's ratio for polymer-modified
asphalt mixture at 20°C

Mixture AP LC LS S

Poissgn's 0.39 0.34 0.30 0.34
ratio
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® 3. Stress intensity fact
constant (C, m) by horizontal displacement

or and material's

1.8-05 for various asphalft mixtures (made 1)
y = 0.0000002x 6%
Stress
Mixture| intensity C m |Note
factor (A K)
1,E-06 [ AP 3x10-4 |-7.3605
APV 2 367 4x10-6 | -6.998
3 APG 2.367 8x10-7 |-2.5938
3 LC 1.877 1x10-7 | -1.6062
2 LCF 1.877 2x10-7 |-2.9632
- LCG 877 1x10-7 | -2.3379
1.E-07 | LCV 877 1x10-6 |-4.8291
LCEG .289 4x10-8 |-3.3907
LCEFV 1.877 2x10-7 | -3.7367
LS 1.551 2%x10-6 | -4.5583
S 1.551 2x10-7 |-3.8153
LSV 1.551 9x10-7 |-6.0262
1 E-08 , SG 1.551 7x10-7 1-3.1432
LSFG 1.551 1x10-6 | -8.2241
0.1 1 10 LSFV 1.551 4x10-8 | -1.7873
Log &K (kgfem?) S 1.877 7x10-7 [-3.3123
SF 877 2x10-7 |-2.8422
SV 877 5x10-7 |[-3.2825
32l 1. du/dN by variation of stress intensity factor SG 877 3x10-6 | -6.7776
) SFG 1.877 1x10-7 |-2.3640
in mode | (LCF) SFV 1.877 IX 107 15510
H 4. Regression analysis of fatigue life against reflection cracking in v
arious asphalt mixtures (mode 1)
Mixture Regression formula r2 EStl(ncl 333) life Note
AP du/dN =0.0003 - K-7.3605 (0.8798 40,076
APV du/dN =0.000004 - K-6.9938 | 0.7399 147,510
APG du/dN =0.0000008 - K-2.5938 | 0.9541 473,108
LC du/dN =0.0000001 - K-1.6062 | 0.4853 492,143
LCF du/dN = 0.0000002 - K-2.9632 | 0.7129 1,153,367
LCG du/dN =0.0000001 - K-2.3379 | 0.6705 675,560
LCV du/dN =0.000001 - K-4.8291 | 0.8703 558,596
LCFG | du/dN=0.00000004 - K-3.3907{ 0.5203 1.555,000
LCFV du/dN =0.0000002 - K-3.7367 | 0.6518 1,335,542
LS du/dN =0.000001 - K-4.5583 | 0.8000 448,062
LSF du/dN =0.0000002 - K-3.8153 [ 0.8912 504,281
LSV du/dN = 0.0000009 - K-6.0262 | 0.7526 485,047
LSG du/dN = 0.0000007 - K-3.1432 [ 0.9165 463,719
ISFG du/dN =0.000001 - K-8.2241 | 0.9212 1.197.169
LSFV | du/dN =0.00000004 - K-1.7873] 0.8405 914,822
S du/dN =0.0000007 - K-3.3123 | 0.9695 407.100
N du/dN = 0.0000002 - K-2.8422 | 0.3172 880.151
SV du/dN =0.0000005 - K-3.2825 | (.9786 578,306
SG du/dN =0.000003 - K-6.7776 | 0.8783 622,550
SEG du/dN =0.0000001 - K-2.3640 | 0.6209 1,400,092
SV du/dN =0.0000003 - K-2.5191 | 0,9542 1.071.491
10 = 0000000000000 oo SRz RETE 3
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