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ABSTRAK 

Penelitian ini mengevaluasi pengaruh variasi kadar Waste Engine Oil (WEO) dalam 

sistem rejuvenator komposit Rice Husk Ash (RHA) dan WEO terhadap 

karakteristik Marshall dan durabilitas campuran Asphalt Concrete-Wearing Course 

(AC-WC) berbasis Reclaimed Asphalt Pavement (RAP) 20%. Binder lama pada 

RAP telah mengalami oksidasi sehingga bersifat kaku dan getas. WEO digunakan 

sebagai bahan peremaja untuk melunakkan kembali binder tersebut, sedangkan 

RHA ditambahkan pada kadar tetap 2% sebagai bahan penstabil untuk 

mengimbangi pelunakan berlebih dan menjaga ketahanan campuran terhadap 

kelembapan. Rejuvenator komposit dibuat dengan mendispersikan RHA ke dalam 

WEO, kemudian diaplikasikan ke RAP melalui metode pencampuran kering (dry 

mix), dengan variasi kadar WEO 0%, 2%, 4%, dan 6% terhadap berat aspal RAP. 

Pengujian dilakukan melalui metode Marshall dan Indeks Kekuatan Sisa (IKS) 

mengacu pada Spesifikasi Umum Bina Marga 2025. Kadar Aspal Optimum (KAO) 

campuran diperoleh sebesar 5,6%. Kadar WEO 2% menghasilkan stabilitas 

1.035,11 kg, flow 2,31 mm, Marshall Quotient 448,10 kg/mm, VIM 4,06%, VMA 

14,64%, VFB 72,49%, dan IKS 96,48%, seluruhnya memenuhi spesifikasi. Kadar 

WEO 4% menghasilkan stabilitas tertinggi (1.085,51 kg) dengan IKS 93,24%, 

sementara kadar 6% menyebabkan flow melampaui batas maksimum dan IKS turun 

menjadi 89,62%, tidak memenuhi ambang minimum 90%. Kadar WEO 2% dengan 

RHA 2% ditetapkan sebagai kadar optimum dengan keseimbangan terbaik antara 

stabilitas, fleksibilitas, dan durabilitas. Dari sisi biaya, campuran pada kadar 

optimum (Rp900.133/ton) lebih rendah dibanding konvensional (Rp996.337/ton),  

dan lebih ekonomis dibanding kadar WEO 4% dan 6%. 

Kata Kunci: Reclaimed Asphalt Pavement, rejuvenator komposit, Waste Engine Oil, 

rice husk ash, Marshall, Indeks Kekuatan Sisa. 
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ABSTRACT 

This study evaluates the effect of varying Waste Engine Oil (WEO) content in a 

composite rejuvenator of Rice Husk Ash (RHA) and WEO on the Marshall 

characteristics and durability of Asphalt Concrete-Wearing Course (AC-WC) 

mixtures containing 20% Reclaimed Asphalt Pavement (RAP). Aged binder in RAP 

becomes stiff and brittle due to oxidation. WEO was used as a rejuvenating agent 

to soften the aged binder, while RHA was fixed at 2% as a stabilizing agent to 

prevent excessive softening and maintain moisture resistance. The composite 

rejuvenator was prepared by dispersing RHA into WEO and applied to RAP using 

a dry-mix method, with WEO contents of 0%, 2%, 4%, and 6% by weight of RAP 

asphalt. Testing employed the Marshall method and Residual Strength Index (IKS), 

referring to the 2025 Bina Marga General Specification. The Optimum Asphalt 

Content (KAO) was 5.6%. At 2% WEO, the mixture achieved stability of 1,035.11 

kg, flow of 2.31 mm, Marshall Quotient of 448.10 kg/mm, VIM of 4.06%, VMA of 

14.64%, VFB of 72.49%, and IKS of 96.48%, satisfying specification requirements. 

At 4% WEO, the highest stability of 1,085.51 kg was obtained, with an IKS of 

93.24%. However, 6% WEO resulted in excessive flow and reduced IKS to 89.62%, 

below the 90% minimum requirement. Therefore, 2% WEO with 2% RHA was 

identified as the optimum composition, providing a balance of stability, flexibility, 

and durability. Its cost of Rp900,133/ton was lower than the conventional mixture 

at Rp996,337/ton and more economical than mixtures containing 4% and 6% WEO. 

Keywords: Reclaimed Asphalt Pavement, composite rejuvenator, Waste Engine 

Oil, rice husk ash, Marshall, Retained Strength Index 
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