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Due to the high oil prices, the cost of asphalt binder has increased tremendously. 

This scenario has warranted demand for higher viscosity and less expensive asphalt 

for pavement construction. A study was conducted to take advantage of the empty 

fruit bunch (EFB) of date and oil palm trees (which are considered as wastes) to 

produce cellulose fiber to be used as additives in the asphalt binder. If these EFBs 

could be beneficially utilized in any application, it would reduce the load on the 

nation’s landfills. This study comprises three stages. At the first stage of the study 

the EFBs went through chemical and mechanical pulping to produce cellulose fibers, 

to be used for blending with asphalt binder. The date palm EFB chemical 

composition revealed alpha cellulose content of 36.1%, which is a very good source 

of cellulose. At the second stage a total of 11 blends of bio-mastic asphalt (BMA) 

were prepared. They consisted of 5 blends with chemically pulped date palm fibers, 

5 blends with mechanically pulped oil palm fibers and one control sample that 

contained no fiber. At the third stage of the study, the rheological properties of the 

bio-mastic asphalt blends were evaluated with the Dynamic Shear Rheometer (DSR) 
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equipment in accordance with the SUPERPAVE Strategic Highway Research 

Program (SHRP) requirements. The neat asphalt binders (unaged), Rolling Thin 

Film Oven (RTFO) aged and Pressure Ageing Vessel (PAV) samples were then 

measured for complex shear modulus, phase angle, shear strain and viscosity with 

the Dynamic Shear Rheometer (DSR) equipment and then evaluated with the SHRP 

requirements. The results indicated that the fibers obtained from the date palm EFB 

showed the best performance and all BMA blends performed very well compared to 

the control sample. The control sample which was categorized as PG58 was 

enhanced to PG76 with an addition of 0.375% date palm fiber. The oil palm has also 

improved the asphalt binder rheological properties from PG58 up to PG70 with the 

addition of 0.3% oil palm fiber. 
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Disebabkan oleh kenaikan harga minyak, secara tidak langsung harga asfalt juga 

turut meningkat. Keadaan ini menjadikan permintaan keperluan aspal likat yang 

murah bagi kerja-kerja penurapan. Kajian ini dibuat untuk melihat kepentingan 

bahan buangan daripada tandan buah palma (EFB) dan pokok kelapa sawit 

menghasilkan serat selulosa untuk kegunaan bahan campuran tambahan bagi asfalt.  

Sekiranya bahan EFB ini dimanfaatkan dan digunakan, bahan ini akan dapat 

mengurangkan beban negara. Kajian ini tertumpu kepada tiga tahap. Tahap pertama 

ialah kajian EFB untuk menghasilkan selulosa melalui proses kimia dan pulpa yang 

akan digunakan dalam campuran simen asfalt. Kandungan bahan kimia yang 

terdapat dalam tandan buah palma (EFB) mengandungi alfa selulosa  sebanyak 

36.1% , ini merupakan bahan yang sangat baik bagi selulosa. Tahap kedua kajian 

ialah menyediakan 11 sebatian Asfalt Bio Mastik  (BMA) iaitu 5 sebatian serat 

kimia pulpa buah palma, 5 sebatian serat  pulpa pokok kelapa sawit dan satu contoh 

bahan yang tidak mengandungi serat untuk bahan kontrol. Tahap ketiga kajian ialah   

kandungan rheologikal (rheological) Asfalt Bio Mastik likat di nilai menggunakan 
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alat Dynamic Shear Rhometer (DSR) berdasarkan keperluan penurapan yang dibuat 

oleh Strategic Highway Research Program (RTFO). Contoh turapan asfalt (unaged), 

Rolling Thin Film Oven (RTFO) aged dan Pressure Ageing Vessel (PAV) diukur 

untuk shear modulus, shear angle, shear strain menggunakan DSR kemudian dinilai 

berdasarkan keperluan SHRP. Keputusan kajian memperlihatkan bahawa serat yang 

diperoleh daripada tandan palma (EFB) sangat baik bagi semua sebatian BMA 

dibandingkan dengan sampel kontrol.  Sampel kontrol di kategorikan sebagai PG58 

telah berubah kepada PG76 dengan penambahan 0.375% serat buah palma. Minyak 

sawit juga meningkatkan kandungan rheologikal gabungan asfalt daripada PG58 

kepada PG 70 dengan penambahan 0.3% minyak serat palma. 
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CHAPTER 1 

INTRODUCTION 

1.1 Background  

Asphalt binders have been widely used in flexible pavements because of their good 

adhesion to mineral aggregates and viscoelastic properties (Akmal and Usmani 

1999). Unfortunately, asphalt mixture or coating layer shows severe temperature 

susceptibility such as high-temperature rutting, medium-temperature fatigue and 

low-temperature cracking damage. Therefore, asphalt mixtures should be modified 

in some way to improve their rheological properties. 

According to Roberts et al. (1996) an estimate of 500 million tons of hot mix asphalt 

was produced and placed in pavement in the United States alone, costing about 

$10.5 billion. Scientists and engineers are constantly trying to improve the 

performance of these pavements through programs such as the Strategic Highway 

Research Program (SHRP); SHRP began developing new performance related tests 

for measuring the physical properties of asphalt binder.  

Modification and stabilization of the asphalt binder is one approach to improve the 

pavement performance especially for gap-graded mixtures such as Stone Mastic 

Asphalt (SMA) which require higher viscosity asphalt binder. A common method 

for asphalt binder modification is by adding polymer, although rubber and other oil 

based materials are being used to enhance the viscosity of the base binder. The 

rheological performance of the traditionally 80/100 penetration-graded asphalt 

1.1  

 


