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Fig. 1. Fatigue cracks in asphalt pavement
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Fig. 2. The number of cycles leading to failure in beam fatigue
test.
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Fig. 3. The effect of addition of hydrated lime on fatigue life
of asphalt mixtures.
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Sieve size Required Used
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(%) (%)

19 (3/4) 100 100
125 (1/2) 90-100 90-100
47534 44-74 44-74
2.36 (%8) 28-58 28-38

0.3 (#50) 5-21 5-21

0.75 (#200) 2-10 2-10

Table 1. Gradation of the aggregates used in this study.
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Steve size (mm) Percentage passing (%)

475 (34) 100
2.36 (28) 63
118 (216) )
0.6 (230) 27
03 (250) 14

0.15 (2100) 0

0.075 (2200) 2

Table 2. Gradation of the Waste Brick powder used in
this study.
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Fig. 4. Wast brick Pictures and SEM
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Fig. 5. Changes to the hardness modulus in terms of powdered
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Fig. 6. Changes to the hardness modulus in terms of powdered
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Abstract:
Fatigue cracking is a primary distress in asphalt pavements caused by the accumulation of damage under

repeated traffic loading. Asphalt binder is the weakest constituent of asphalt mixture. Therefore, the inherent
fatigue resistance of the asphalt binder contained within the pavement is anticipated to influence pavement
performance. Asphalt is a byproduct of petroleum refining, which has complex temperature and rate
dependent viscoelastic behavior. The viscoelastic nature of asphalt binder gives rise to a variety of pavement
distresses, which depend on climate and traffic conditions. Fatigue cracking is a primary form of pavement
distress. Bituminous materials are widely used in construction of flexible pavements. Fatigue cracking is
one of the major distresses of flexible pavements and is defined as the damage in asphalt pavements by
repetitive stresses and strains due to traffic loading and environmental factors. Acting as a surface which is
supposed to tolerate several reloading of heavy axes, pavement shall hold enough resistance against failures.
Fatigue phenomenon is one of the most important causes of weakness in road pavement, which is occurred
due to reloading of it. Many laboratory researches are carried out with the purpose to enhance fatigue life of
asphalt concrete mix, in which researchers have tried to improve quality of asphalt concrete mix against load
carrying transportation vehicles. During recent years, additives like polymer, iron powder, hydrated lime,
glass wastages, crumb rubber and brick powder are also considered for improving tar and, consequently,
asphalt mix properties. It is well recognized that mineral fillers play an important role in the properties of
mastics and hot-mix asphalt (HMA) mixtures. In asphalt pavement, asphalt layers maintain the structure of
the road and distribute traffic loads from upper layers to lower layers. Safety and comfort of road users are
related to these layers, so the quality of them is important. Fatigue phenomenon is one of the most important
causes, leading to a reduction in the life of asphalt pavement, which initially due to micro-cracks in the lower
layers of asphalt started and progressively spreads to the upper layers. There are two ways to increase the
resistance of asphalt mixtures to fatigue that both methods involve increasing the cost of road pavement.
Considering the existence of different combinations of simple and compound axes and an increment in the
number of vehicles and dimension of heavy vehicles, the importance of fatigue phenomenon as one of the
main causes of asphalt pavement failures increases. Better understanding of the effects of fillers on the
properties of mastics and HMA mixtures is crucial to good mix design and high performance of HMA
mixtures. In this stydy, the effect of brick powder on fatigue parametrs have been investigated. The
properties of HMA mixtures were investigated by Marshall, indirect tensile stiffness modulus and indirect
tensile fatigue tests. The results indicated that WBP mixtures exhibited higher fatigue life and better
performance than control mixtures. With the increase of filler content, some properties of HMA improved
while others decreased. Filler content for mix design should be determined based on the overall performance
of HMA mixtures. Based on the results, in consequence of increased awareness of environmental issues and
natural resources constraints, the studied waste materials can be advantageously utilised in road construction.

Keywords: Pavement, Asphalt mixtures, Additive, Waste Brick powder.
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