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Fatigue Life Estimation of Reflection Cracking of Overlaid Asphalt Pavement
on Joint Sealed PCC
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Table 1. Properties and thickness of each layer material

Classification Elastic modulus Poisson’s Thickness
sstiical (kgf/cm?) ratio (cm)
Asphalt overlay NAP 20,000 0.39 5.0
PMA 22,000 0.30 5.0
Concrete 200,000 0.20 3.0
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Fig. 1 Specimen size for mixed failure test
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Fig. 2 Mesh model for solution of a specimen
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Table 2. Initial notch depth, effective stress intensity factor and material’s constant
for various mixture—-sealant combinations

Mixture- = AR s C m

NAP-O 3.00 148.44 28254 -0.3005
NAP-B 1.44 128.93 2.0667 -0.3706
NAP-E 1.88 127.08 22049 0.6489
PMA-O 3.00 143.39 1.0177 -0.3503
PMA-B 1.00 142,50 15583 -2.8484
PMA-C 187 142.50 16137 -0.9504
PMA-D 168 143.30 15537 -1.6413
PMA-E 161 143.60 1.3473 -2.0897
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Table 3. Regression analysis of fatigue life of reflection crack
for various mixture-sealant combinations

Mixture Regression formula Estimated life (cycle) R’
NAP-O du/dN=2.8254 - K3 1,213 0.9935
NAP-B du/dN=2.2667 - K %% 4,732 0.9393
NAP-E du/dN=2.2949 - K06 10,738 09393
PMA-O du/dN=1.0177 - K% 25,538 0.7798
PMA-B du/dN=1.5583 - K2¥* 43,149 09132
PMA-C du/dN=1.6137 - K% 37,335 0.9828
PMA-D . du/dN=1.5537 - Ko 47,819 0.9714
PMA-E du/dN=1.3473 - K>® 72,277 0.9645
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Fig. 5 Correlation between estimated life by horizontal deformation and
measured fatigue life of
all mixture-sealant combinations
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Fig. 6 Estimation of fatigue life by variation of effective stress
intensity factor (PMA-0)

Table 4. Effective stress intensity factor and material’'s constant
for various mixture-sealant combinations

Mixture AKesr C m

NAP-O 148.44 0.0254 0.7824
NAP-B 12893 0.0211 1.4062
NAP-E 127.08 00566 09478
PMA-O 143.39 0.2400 1.0643
PMA-B 14250 05204 09562
PMA-C 14250 0.4175 0.9790
PMA-D 143.30 0.2373 1.1217
PMA-E 143.60 0.1326 14335
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Table 5. Regression analysis of fatigue life of reflection crack
for various mixture-sealant combinations
Mixture Regression formula Estimated life (cycle) R?
NAP-O N=0.0254 - K™ 1,270 0.9925
NAP-B N=0.0211 - K" 5,850 0.8963
NAP-E N=0.0566 - K™ 15,822 0.9838
PMA-O N=0.2400 - K'®# 29,151 0.8279
PMA-B N=0.5204 - K" 59,437 09120
PMA-C N=0.4175 - K*™ 50,342 0.9538
PMA-D N=0.2373 - K"**7 62,663 0.8445
PMA-E N=0.1326 - K" 69,639 0.8866
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Fig. 7 Correlation between estimated life and measured fatigue life of all
asphalt mixtures
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