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1. Indirect Tensile Strength
2. Indirect Tensile Fatigue Test
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Percentloss  SQ; Sr P.0Os NaxO KO MgO CaO Fe:O ALO3
SiO:
(%)
1.94 0.039  0.033  0.165 1.984 2.633 2.044 1431 3466 1098
52.74
Table 1. XRF testing results of the aggregates
W‘}KMCSL@ oo sazes 055 Y J gl
Test Specification Result
Coarse aggregates
Bulk Specific gravity 2.468
(g/em®) ASTM C127
SSD Specific gravity 2.628
(g/cm?)
Apparent Specific 1.2
gravity (g/cm?)
Abrasion loss (%) ASTM C131 29
Fine aggregates
Bulk Specific gravity 2477
(g/em®) ASTM C128
SSD Specific gravity 2.645
(g/em®)
Apparent Specific 2.664
gravity (g/cm?)

Table 2. Physical properties of aggregates.

oslizal 3550 alls 3 (sl lejl il ¥ J g

Test Value Standard method
Penetration (100 g, 5 s, 25°C), 0.1 mm 64 ASTM DS
Specific gravity at 25°C (g/cm3) 1.02 ASTM D70
Softening point (°C) 51 ASTM D36
Ductility (25 °C, 5 cm/min), cm 112 ASTM D113
Flash Point (°C) 262 ASTM D92

Table 3. Physical properties of the bitumen binder
o™ Flas Gaudils Jlopai Jse
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Fig 1. Gradation of the crumb rubber used in this research
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Test Crumb Rubber
Content
16% 18% 20%
Penetration at 25 C, 100 g, 58.7 53 46
(0.1 mm)
Softening point (C) 59 65 67

Specific gravity (g/cm3) .11 L.15 1.18

Table 5. Results of Crumb Rubber modified asphalt
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Mixture Characteristics

Control Prepared with conventional
60/70 penetration grade Asphalt
Prepared with conventional
60/70 penetration grade asphalt
modified with 16% crumb
rubber(by weight of binder) by
wet process
Prepared with conventional
60/70 penetration grade asphalt
modified with 18% crumb
rubber(by weight of binder) by
wet process
Prepared with conventional
60/70 penetration grade asphalt
modified with 20% crumb rubber
(by weight of binder) by wet
process
Prepared with conventional
60/70 penetration grade asphalt
modified with 16% P-CRM (by
weight of binder) by dry process
Prepared with conventional
60/70 penetration grade asphalt
modified with 16% P-CRM(by
weight of binder) by dry process
Prepared with conventional 60/70
penetration grade asphalt
modified with 20% P-CRM (by
weight of binder) by dry process
Table 6. Mixtures used in this study

C+16%CRM

C+18%CRM

C+20%CRM

C+16%PCRM

C+18%PCRM

C+20%PCRM
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Abstract
Traffic Loading, environmental condition and pavement layers weakness properties affect pavement failure

and deterioration. Fatigue cracking is one of the most significant and common type of pavement distresses
which can effects on the pavement performance and durability. On the other hand, moisture susceptibility
would intensify structural distresses and affect pavements serviceability life. Over the past decades, pavement
researchers have taken different approaches to enhance rheological properties of bitumen and promote
performance of asphalt mixtures. Application of additives such as Crumb Rubber (CR) in asphalt layers of
pavements is one of the most economic approaches and would reduce environmental pollution issues. CR
modification has been perceived to be a very reliable and effective additive in improving the performance and
characteristics of asphalt pavements. The use of CR not only improves performance of asphalt mixtures by
increasing fatigue life and rutting resistance of mixes but it reduces moisture susceptibility of mixes and bring
about several environmental benefits. Despite the above mentioned advantages, mixing CR with bitumen in
wet processing results in problems such as increased production cost, initial aging, and coagulation of rubber
modified bitumen, as well as phase separation of the modified binder. In order to overcome the above
problems, an innovative technique was developed to produce CRM mixtures in TMU Road Research Centre.
This method, named Processed Crumb Rubber (PCR), was consisted of incorporating blending surface activate
materials, CR and soft bitumen in order to produce processed rubber type granules. No need to high shear
mixer, lower PCR-Bitumen mixing time, reduced coagulation problems in modified bitumen are some
advantages of this new product. Since this material is new, extensive experimental research works are required
to evaluate rheological properties of the PCR modified bitumen and performance of asphalt mixtures prepared
with that. In this research, with producing reacted and activated crumb rubber modified bitumen, the moisture
susceptibility and fatigue resistance of asphalt mixtures modified with CR (wet process) and PCR were
investigated. In order to obtain performance of samples contain these two additives, Indirect Tensile Strength
(ITS) under dry and wet conditions and Indirect Tensile Fatigue Test (ITFT) were applied. In addition,
properties of the PCR modified specimens were compared with those of the wet-processed rubber modified
bitumen. Moisture susceptibility testing results showed that the CR (modifying bitumen with wet processing)
increased indirect tensile strength of samples as well as PCR in both dry and saturated conditions. However,
because of surface activated minerals in PCR, specimens prepared using PCR had more ITS value in saturated
conditions that result in better performance and lower moisture susceptibility. Finally, Tensile Strength Ratio
(TSR) results showed that only asphalt mixtureS contains 20% of PCR and 20%CR reached the minimum
TSR value (TSR> 70). Fatigue life of samples was investigated under two stress level (250 and 400 kPa).
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Results showed that incorporation these two additives increased fatigue life of control mix. On the other hand,
results indicated that as stress level increased, fatigue life of samples decreased but samples modified with
PCR had better performance and more fatigue life up to 12 percent.

Keywords:Fatigue resistance, moisture susceptibility Crumb rubber modified bitumen, Processed Crumb

Rubber. (PCR)
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