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Development and Evaluation of Accelerated Reflection Cracking
' Test System in Shear Mode
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ABSTRACT

This study was conducted to develop a test system for evaluating resistance against
reflection cracking in shear mode caused by wheel load in asphalt concrete overlaid on the
deteriorated cement concrete pavement. Reflection cracking resistance of selected polymer
modified asphalt(PMA) mixtures with and without reinforcement was evaluated using this
test system. It was shown that the test results accounted for the effectiveness of materials
and reinforcement characteristics in terms of the difference in the resistance against
reflection cracking. A shear failure life of a certain mixture was estimated with a high
coefficient of determination. when the test results were used in a well known prediction
model. Therefore, it seemed to be possible to use this technique for predicting a relative
service life of on overlay.

Key word : Reflection cracking. Asphalt pavement overlay. Shear failure life, Dynaminc
stability
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Figure 1. Mechanism of mode Il crack in asphalt
overlay(Nunn 1989)
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Figure 2. Description of shear stress mechamism
induced by a moving wheel
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Figure 3. Developed test device for simulating
shear mode(mode 1)
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Table 2. Description of various asphalt mixtures

Mixtures Description

AP Normal asphalt mixture

APG Glass fiber grid (GG) reinforced AP mixture

APFG Polyester fiber (PF) and GG reinforced AP mixture

LC LDPE and Carbon black (CB) modified asphalt mixture
LCG GG reinforced LC mixture

LCFG PF and GG reinforced LC mixture

S SBS modified aphalt mixture

SG GG reinforced S mixture

SFG PF and GG reinforced S mixture
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Table 3. Basic properties of mixtures

Loy —MMixture | gpec AP LC s APF LCF SF
0AC(%) - 48 45 5.1 5.2 5.0 5.2
Air void(%) 3-5 3.24 4.16 3.34 3.41 3.69 4.28
VFA(%) 75-85 777 72.2 78.3 78.3 75.9 73.7
Flow(0.01cm) 20-40 27 32 37 35 32 33
Stability (ke) > 750 1618 1781 1407 1779 1986 1618
ITS (ke/cr) - 8.5 8.9 9.7 8.9 11.6 10.0
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Table 4. Reflective crack resistance under a wheel load of 100kg

i | Shst oo e | Bl borgneal | Horonel D5 oy ot

’ (mm/cycle)
AP 3.500 3.28 65,780 1.82 x 107
APG 8,500 1.057 17,915 0.69 x 10°
APFG 11.000 0.729 43,478 0.47 x 10*
LC 16.000 1.582 28.139 0.45 x 10°
LCG 30,000 0.432 213.286 0.17 x 10™
LCFG 47.500 1.713 114.213 0.11 x 10™
S 9,000 1.109 20,270 0.69 x 10*
SG 28,500 0.704 178.899 0.22 x 10*
SFG 34,500 0.692 180.327 0.17 x 10°
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Figure 7. A typical major crack in AP mixtures
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Figure 8. Typical crack pattern in SG mixtures
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Table 5. Results of fatigue characterization

K, K; r
AP 27.40 -0.3050 0.9395
LC 158.57 -0.4366 0.9626
LCFG 52958 -0.9327 0.9554
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Figure 9. S-N curve for shear reflection crack test
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