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CHAPTER 1 

 

 

INTRODUCTION 

1.1 Background study 

Over these years there are many researches that have been done to improve the 

asphalt mixtures. Many modifiers introduced as result of the previous researches all 

over the world. One of the modifiers is by using the crumb rubber as the fine aggregate 

in the asphalt mixture. Crumb rubber has been proven that it can improve the quality as 

well as the performance of the pavement. The crumb rubbers are obtained from the 

shredded waste tires can improve the environment. The tire waste is increasing 

throughout the years as the usage of the vehicles increases which has caused problems 

to the environment. The usage of crumb rubbers as fine aggregate is highly 

recommended as per request by the government which the government has raised issues 

of the recycle and green development.  

The usage of the crumb rubber is established in various countries such as 

Europe, United State and India for over 40 years. However, in Malaysia, the application 

of the usage of crumb rubber in pavement is still been evaluating by many researchers 

throughout the years on its efficiency according Malaysia’s traffic and soil condition. 

Various modifiers are added to the hot mix asphalt but there is no significant study on 

the use of crumb rubber only from vehicles without addictive chemical in hot mix 

asphalt. Thus, a detailed research needs to be done in evaluating the performance of the 

crumb rubber as fine aggregate in hot mix asphalt. The usage of crumb rubber as 

modifier is expected to decrease the damage of the pavement and improve the pavement 

life. Hence, the effectiveness of the crumb rubber as modifier in asphalt mixtures could 

be highly potential for further applications in construction of pavement. 
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1.2 Problem Statement 

The newly constructed pavement only last two or three years of usage due to the 

increased of traffic. The pavement structure is cracking due to the increase in traffic and 

the weather condition in Malaysia. The amount of road users increases proportionally to 

the increases of population in Malaysia. Hence, the capacity of vehicles increases 

through the years which causes the intense axle loading to the pavement leads to the 

failure of the road pavement. Next, the weather in Malaysia is either too hot or too wet 

throughout the year. The rain intensity in Malaysia is high at the end and early of the 

year which more than one country is flooded. The east-cost countries are affected the 

most since it is the monsoon seasonal. The pavement is damage during flooded 

phenomenon as the road pavement cracked and the quality of the road deteriorated. 

During the hot seasonal climate, the road pavement can be worse as it can cause rutting 

effect to the road pavement. Even though the road pavement is designed considering all 

this weather factors but the quality of the road pavement continuously deteriorated.  

Countless of efforts were done to improve the quality of the road pavement by 

modifying the asphalt mixes. The modified asphalt mixes which concentrating on the 

usage of the crumb rubber in the asphalt mixes has been under study for last few 

decades to overcome the deterioration of the road quality and focusing on the control of 

the cost of maintenances of the road pavement. It is expected that this practice will not 

only have environmental significance in recycling waste material, but it also has a 

potential to be cost effective and improve performance of new flexible pavements as 

compared to conventional hot mix asphalt. Besides, if the enhanced characteristics of 

rubber modified asphalt pavement are significant, it could be a potential for crumb 

rubber to be used as a modifier in hot asphalt mixes. (Hasan, 2007). Crumb rubber can 

be used as cheap and environmental friendly modification process to minimize the 

damage of pavement due to increase in service traffic density, axle loading and low 

maintenance services which has deteriorated and subjected road structure to failure 

more rapidly. (Magar, 2014) 
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1.3 Aim and Objectives 

This study aims to improve and enhance the quality of the performance of road 

pavement by using crumb rubber as fine aggregates in modified asphalt mixes. The 

optimum crumb rubber required to produce the best quality and performance of the 

pavement with the modified asphalt mixes will be obtained through the test. The 

resilient modulus test will be done by using MATTA machine to determine the 

contribution of the crumb rubber as fine aggregate in the performance of the asphalt 

mixes pavement. 

1.4 Scope of Study 

Asphalt modified by using crumb rubber as fine aggregate samples are prepared 

by using the Marshall Design procedures according to the specification by the Public 

Work Department of Malaysia (PWD). The samples will be varying through the 

percentage of the crumb rubber used which is from 1% to 3%. The samples that will be 

prepared are 36 moulds to be tested for the quality and the performance of the asphalt 

mixes. The standard asphalt mixes without modification also prepared as the 

experiment control. The result and the data of the standard asphalt mixes and the 

modified asphalt mixes by using various percentage of crumb rubber as fine aggregates 

will be recorded and compared.  

The modified asphalt crumb rubber is defined by the crumb rubber with a 

certain percentage is substituted to the asphalt mixture as fine aggregates. The crumb 

rubber used is the combination from shredded various tires rubber which are cars, 

trucks and motorcycles.  The crumb rubber will be added to the mixture by 

conventional dry process method. The crumb rubber is then blended with the bitumen to 

form the modified asphalt mixes. The crumb rubber will replace certain amount of the 

fine aggregates and act as substitute to the mixes before it is blended with the bitumen 

forming modified hot mix asphalt (HMA). Marshall Stability test and resilient modulus 

laboratory test will be executed to determine the best required mixture of modified 

asphalt mixes. 


