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Introduction 
In Indonesia, hot mix asphalt (HMA) is the most commonly used as asphalt pavement on new roads, overlays, and pavement 

patching. HMA needs high quality of aggregate to produce life-long pavement, such as tough and abrasion resistant aggregates. 

Compared to cold mixture asphalt (CMA), HMA also consumes more energy to heat the mixture. As the car tyres become a major 

global waste problem, it needs more attention on the use of recycled car tyres in the pavement design. The end product of recycled 

car tyres which is crumb rubber has various sizes depending on the diameter of the crumbs. For the environmental impact, the use of 

CMA, local aggregate and alternative waste material beside natural aggregate in asphalt mixture could be considered.  

The objective of this study was to investigate the effect of crumb rubber size on performance of cold asphalt mixtures. 

Discussions & Conclusions 
From this study, it can be recommended that crumb rubber can be incorporated into 

CMA as a replacement material of fine aggregates. It has been shown that at 50% 

crumb rubber replacement, the CMA with crumb rubber had stability that meet the 

standard specification. The finer crumb rubber in the CMA mixtures produced the 

higher stability. The finer crumb rubber (#60) in CMA also produced the required Void 

in Mixture (VIM) as in standard specification. Replacement of fine aggregate with 

crumb rubber on CMA is expected to overcome the environmental problems by reuse 

the waste materials to preserve the natural aggregates. 

 

Material and Methods 
 This study was conducted on two stages. First stage performed the mix design to determine optimum bitumen content (OBC). Second stage was to investigate the effect 

of crumb rubber size on performance of cold asphalt mixtures (CMA). Crumb rubber asphalt mixtures were prepared at OBC. In this study, crumb rubber with mesh size #20 

(0.841 mm), #40 (0.42 mm), #60 (0.25 mm) were incorporated into CMA as a replacement material of fine aggregates. 

 In order to incorporate crumb rubber into the CMA, a 50% by weight of fine aggregate was replaced with an equal volume of each size of crumb rubber. All factors in 

mixtures were keeping constant. The aggregate gradation for mix design was selected according to Dense Graded Emulsion Mixtures (DGEM) Type IV Specification. In order to 

improve CMA at the early ages strength of the mixtures, fly ash as filler material (2% by weight of total aggregates) was used in all mixtures. 

 

Results 
 The optimum bitumen content (OBC) was determined considering the 

maximum soaked stability mixture which was at 8% by mass of total mixture. The 

stability increased with an increase in curing time, because CMA required longer 

curing times. Although the use of recycled crumb rubber reduced the stability of 

CMA, but still met the minimum requirement as in standard specification. The 

finer crumb rubber in the CMA mixtures produced the higher stability and less 
void in mixtures, which is closely related to durability of mixtures. 
 In general, the finer crumb rubber as fine aggregate replacement in CMA 

had better properties than the larger sized crumb rubber. Also, the mixtures had a 

good comparison to HMA specification, as HRS-A and AC-WC. 
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