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The use of worn-out tires in asphalt and its role and effect on the flexibility
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In recent years, the use of rubberized tires in asphalt mixtures has become an interesting option for road engineers.
For this purpose, in the present article, a review of past research has examined the possibility of using recycled
rubber substrates from worn tires on the properties of asphalt mixtures. The results of this study indicate that the
use of worn tires in the production of asphalt, in addition to the positive environmental and economical aspects of
the recycling of rubbers, increases the resistance properties and also increases the flexibility of asphalt mixtures.
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Duration of Time

Change in Noise

Roadway Pavement Type Elapsed After Paving Levels, dB Leq
Alta Arden Expressway — Rubberized Asphalt | month -6.dB
16 months -5dB
6 years -5dB
Antelope Road Rubbenzed Asphalt 6 months 4dB
5 years 3dB
Bond Road Conventional Asphalt | month -2dB
4 years 0dB
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Crumb rubber modified asphalt  Crumb rubber modified asphalt

Type ofasphalt  Unmodified ‘mixtures (40) mixtures (#80) Standard requirements (SNI
mixture asphalt §198:2015)
% 1%
Min 800 (for unmodified
Marshs asphalt concrete mixtures)
 Marshall 1033.35 1210.10 122638 139353 141850
Stability (kg) Min 1000 (for modified
asphalt concrete mixtures)
Flow (mm) 356 356 32 3.56 330 345
Min 250 (for unmodified
Macshall asphalt concrete mixtures)
Quoticnt 20062 34058 382.39 30871 430.32
{kg/mm) Min 300 (for modified asphalt
conCrete mixtures )
VEB (%) 911 7745 4,66 6.0 7560 Min 63
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Standard Test Method

Asphalt Properties Standard Requirements ~ Test Results

(Asphalt 60-70)

Penetration at 25°C, dmm  SNI 06-2456-1991 60-70 64.3
Ductility at 25°C, em SNI 06-2432-1991 =100 105
Softening Point, °C SNI06-2434-1991 =48 52.2
Specific gravity SNI06-2441-1991 =1.0 1.03
Flash Point, °C SNI 06-2433-1991 =232 340
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Test Results

Standard Test Results

Standard Test

Asphalt Properties Method Requirements (Crumb rubber size #40) (Crumb rubber size #40)
(Modified Asphalt) 1% 29, 1% 29,
Penetration at 25°C, dmm  SN106-2456-1991 Min. 40 4133 44.00 43.80 41.50
Ductility at 25°C, em SNI106-2432-1991 =100 111 25 98 54
Softening Point, °C SNI06-2434-1991 =54 5406 57.96 5735 65.35
Specific gravity SNI06-2441-1991 =10 1.033 1.033 1.033 1.033
Flash Point, °C SN106-2433-1991 =232 334 345 345 350
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Unmodified Crumb rubber modified asphalt Crumb rubber modified asphalt
Type of asphalt mixture asphalt mixtures (#40) mixtures (#80)
mixtures 1% m % ,
Optimum asphalt content (%) 6.0 33 33 33 33
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